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FOREWORD

The dependence of the United States and other Western industrial
countries on South African minerals is an issue which seems to sur-
face each time there is an American election or there are new signs of
unrest within South Africa or on its borders. In order to provide the
Committee with more complete information on the implications for
United States policy of this dependency, two Committee staff members,
Joel Johnson and Gerald E. Connolly, visited South Africa in August
of 1981. They circulated a private report for Committee Members upon
their return. Given recent reports of labor unrest in South African
gold mines, and renewed activity on both the diplomatic and military

ronts regarding Namibia, I believe the report would be useful for the
public. Ig have therefore asked the staff to update the report for
publication.

The report includes several important observations:

—Western industrial states are much more dependent on South
African minerals exports, in the sense that there are few alternative
sources for chrome, vanadium, manganese and platinum, than South
Africa is on the West for export earnings from those minerals, Most
of South Africa’s export earnings come from gold, a high value, low
volume commodity which would easily be smuggled out of South
Africa and which would have 2 ready market throughout the world—
particularly in Third World countries. Hence any multilateral, across-
the-board embargo of imports from South Africa is both politically
unlikely and would have little prospect of being an effective method
of forcing internal change.

—The notion that in an international crisis the Soviets might inter-
dict minerals shipments from South Africa is unlikely except under
such wartime conditions where shipping from the Persian Gulf would
also come under attack. In that case the immediate loss of petroleum
supplies to the West would far exceed in importance the longer term
Joss of minerals for industrial purposes. Factories and war machines
would stop from lack of fuel before they suffered from lack of chrome.

—It is pessible, but unlikely, that political upheavals in South
Africa would lead to a disruption of minerals shipments to the West
for foreign policy reasons. Experience with most developing countries
1s that their requirements for foreign exchange to meet broadened
social demands on their budgets means that they are willing to ship
almost any commodity to any buyer. Examples include Angola, Cuba,
and Allende’s Chile. In all cases these countries have exported to the
West. The greatest risk from a leftist regime is not over foreign policy
issues, but rather changes in domestic policies which would result in
decreased minerals production (because of flight of capital and skilled
labor and management}.
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—The most likely scenario for cutoffs of minerals from South
Africa would involve domestic social unrest and possible violence
which could reduce production or eliminate it for brief periods of time.
Such violence could come from frustrated black iabor, because of con-
tinuing apartheid policies, or from disgruntled white labor which
coulu reel threatened if the pace of social change increases.

These tentative conclusions in turn suggese several policy options
which the United States might pursue:

-—In order to protect the economy from short to medium interrup-
tions in supply of critical minerals from South Africa, legisiation
might be considered to atlow for a modest increase in current stock-
piles, with provisions allowing release of such stocks to nondefense
MUMsIIIes ut Tue cuse Of weluporary honinarket-reiated supply
disruptions.

—A renewed effort might be made in the Organization for Eco-
nomic Cooperation and Development (OECD) to devise a common
stockpile policy. The United States might put force behind such a
proposal by declarmg that if no cooperative schemes are in place,
export controls woula be imposed on U.S. supplies in an emergency
sitnation.

—>Standby legislation might be considered to ease certain Federal
regulations sucn as cmission controls requirements on new cars (cata-
lytic converters account for over half of annual U.S. platinum con-
sumption) for short periods of time.

—3ome deferral tax incentives or subsidies might be provided to
encourage firms to maintain certain uneconomic minerals processing
facilities in mothballs, so that the United States could quickly gear
up to process ores from other source countries if imports of processed
metals (ferrochrome, ferromanganese) from South Africa were
disrupted.

—(Continued pressures must be exerted on South Africa to move
away from apartheid. More importantly, no encouragement should
be given to white South African hard liners that the United States
will ignore social injustice for strategic reasons. On the other hand,
there 1s much evidence that one of the strongest pressures on South
Africa to moderate its policies is the strain on a growing economy
caused by the limited pool of skilled white and biack labor, which
requires accelerated traming and absorption of blacks. This calls into
question the advisability of encouraging limits on foreign investment
in South Africa. Finally, the United States should continue to do what
it can to help educate black South Africans—both inside and outside
the country—so that there will be a large pool of Western trained
blacks. Education is one area (employment and politics are others)
in which the United States should promote meaningful change leading
to the rightful participation by blacks in the country’s managerial and
decisionmaking processes.
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There is no question that South Africa is strategically important to
the United States and the Western world, and that its unique endow-
ment of certain minerals is 2 major reason for that importance. There
is also no question that sooner or later profound change will come to
that country. It is to be hoped that the process will be rapid and
peaceful. But if it is not, the West nceds to be prepared to deal with
the side effeets of such change—mot by trying to hold back change
itself, but by making advance preparations to ensure that our own
economies can continue to funetion without major disruption. I would
hope this report will help stimulate discussion on the nature such
advance preparations might take. The views contained in the report
reflect those of the staff members and do not necessarily rcflect the

views or opinions of the Committee on Foreign Relations or any of
its Members.

Cuarces H. Percy,
Chairman.
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EXECUTIVE SUMMARY

U.S. dependence on imports of certain critical minerals has received
considerable attention in recent months, Qur heavy reliance on South
Africa for the imﬁ)ort of chrome (and ferrochrome), platinum, and
manganese minerals which are essential for specialty steels and petro-
leum refining has been publicly linked by the Reagan Administration
to a policy of improved relations with the Government of South Af-
rica, and to increased preoccupation with Soviet and Cuban involve-
ment in neighboring Southern African states.

Several scenarios could lead to short-term or lengthy disruptions
of strategic mineral supplies from South Africa. Five scenarios are
reviewed in this study, listed in order of increasing probability of
occurrence :

—Direct Soviet control or interference

—Takeover by a Marxist-oriented government
—International boycott against South African exports
—South African embargoes on sclected mineral exports
—Disruptions related to internal instability

Soviet disruption of minerals transport from South Africa was
judged likely only in the context of widescale conflict in which petro-
leum supplies from the Persian Gulf would also be disrupted, which
would be a more serious problem than the loss of minerals themselves.
Even a takeover of South Africa by a black Marxist-leaning govern-
ment. at some time in the distant future was not deemed a major risk
to our minerals supplies. There are no significant examples of Third
World Marxist states withholding raw materials from world or U.S.
markets for foreign policy reasons, Marxist states usually ceek to en-
hance their acenmnlation of foreign currency to pursne their internal
social objectives. The greater risk is related to domestic policies pur-
sued by a Marxist state which disrupt investment and efficient opera-
tion of industries (and encourage flight of capital and trained
professionals).

The Organization for Eeconomie Cooperation and Development
(OECD) dependency on South African minerals makes a general
economic boycott against South Afriea (and its apartheid policy)
most unlikely. There is a greater possibility that Seuth Africa, if con-
fronted with a variety of selective sanctions which it felt jenpardized
its survival, might embargo certain mineral exports to put pressnres on
the industrial West. This studv notes that South Afriea derives 80 per-
cent of its export revenue from gold and diamonds—commodities
which would likely increase in price if South Africa suspended
exports of the critical minerals covered in the study.

(1)
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Possible social upheaval within South Africa itself in the next
decade might well involve labor unrest in the mines and processing
facilities; sabotage and terrorism could focus on industrial and trans-
port targets, and general uncertainty within the white community
could lead to emigration of trained experts as has recently occurred in
Zimbabwe. The more intransigent the white minority government, and
the more disillusioned the blaclk majority population with the prospect
of peaceful reform, the more likely the possibility of such disruptions.

Considerations for specific policy options involve two major cate-
gories—improved capacity to deal with short and medium term dis-
ruptions in minerals supplies from South Africa, and policies which
might prevent such disruption in the first place. Steps to improve our
capacity to deal with disruptions include:

—Legislation to allow for some increase in stocks of critical min-
erals, and for release of such stocks to nondefense industries in the
case of temporary nonmarket-related supply disruptions.

—An effort to encourage joint stockpile planning with other QECD
countries of these critical minerals, backed by a clear statement of in-
tent to use export controls if necessary if other countries have not
cooperated in helping to prepare for an emergency.

—Standby legislation to ease certain regulations such as emission
control requirements on new cars (catalytic converters use over 50
percent of annual U.S. platinum consumption and 2 percent of clirome
consumption) for short periods of time, perhaps combined with gov-
ernment adjustment assistance for civilian companies temporarily
knocked out of production by such suspensions.

—Review of Federal policies to remove prohibitions or to increase
incentives for production and/or processing of these minerals. Some
form of tax incentive or an outright Federal subsidy might be con-
sidered to keep obsolete processing facilities in working condition, so
that in an emergency where U.S. supplies of processed minerals from
South Africa (e.g., ferrochrome) are disrupted, the United States
would rapidly be able to increase the domestic processing capacity of
crude ores from stockpiles or alternative foreign sources.

In terms of long term foreign policy regarding South Africa, the re-
port suggests continued efforts to seek a settlement in Namibia and the
econonilc progress ot Zimbabwe. and correet but not close relations
with the current Government of South Africa. Programs to train
black South Africans—in the United States, elsewhere 1n the Western
world, and even in South Africa—should all be the subjects of possible
increased U.S. funding.



1. IxTRODUCTION

In recent years several reports, including two generated by the
Congress, called attention to the dependence of the United States on
imports of several strategic minerals from the southern African
region. The question of our dependence, and of Soviet activities in
southern Africa, was also discussed during the 1930 Presidential cam-
paign. Former Seceretary of State Alexander M. Haig, Jr., who re-
ferred to a “Third World resource batileground,” argued that this
dependency was an important variable which must be considered in
designing our foreign policy regarding the southern Africa region in
general and South Africa in particular.

Our staff visit to South Africa was intended to address the following
questions:

—What kind of seenarios might Le envisioned which could result
In a disruption of supplies of strategic minerals from South
Africa?

—What 1s the likelihood of each scenario occurring?

—Avre there policy measures which the United States as a prudent
consumner ought to take to guard ageinst potential disrup-
tions or their effects?

During the course of our stay in South Africa, we met with repre-
sentatives of the Chamber of Mines, Ieading United States and South
African mining companies, the Zimbabwe Trade Commission, the
Bureau of Minerals, the South African Railroads, and officials at the
U.5. Consulate General in Johanneshurg and the Embassy in Pretoria.
Althongh time and circumstances did not permit extensive interviews
with black leaders, staff did meet with several younger black profes-
stonals, attended a brief meeting with Bishop Desmond Tutu, head
of the South African Council of Churches, and held discussions—
outside South Africa—with represcutatives of the banned African
National Congress (ANC).

II. Minerars Bacxgrouwp

South Africa is endowed with an extraordinary diversity of indus-
trially useful mineral deposits, with the notable exception of oil. Its
non-fuel minerals industry is the fourth largest in the world, next
only to that of the United States, the U.S.S.R. and Canada. Ninety
percent of South Africa’s mining husiness is for export markets. South
Africa is the world’s second largest coal exporter, with a projected
1986 export capacity of 46 million tons ot coal cach vear. Europe is its
largest customer, with France dependent on South Africa for half of
its total steam coal consumption. Estimates of South Africa’s coal
reserves run as high as 110 billion tons. In 1981, total export earnings,
of which minerals constitute 75 percent, dropped to $20 billion, from
a record $26 billion received in 1980. Gold is by far the most important
mineral in terms of value, accounting for almost 75 percent of South
Africa’s mineral exports in 1981, Conl and diamonds each accounted
for another five percent or so of total mineral exports,

(3)



U.S. DEPENDENCE ON SOUTH AFRICAN SUPPLIES OF FOUR KEY MINERALS

Total imports Imports fram South Africa
as pergent of -
Mineral/alloy cons.%i'ﬁhli:m Upémﬁrnléo?{s Perm?nF of
S e R
Chsomium:
FRIEOAIOYS . oot s 85 67 al
Manganese:
FRITOMANPANESE oot e e 74 v 149
Vanadium
PRI o e e e 5 45 2
Ferrgalloys.... ..o, T 8 +30 12
Cres, slaps, sesidugs . e 19 75 14
Platinum: Group metals.......ooooooov oo e 151 56 #1101

Uingluges an estimated amount for ferromanganese moorts from France amd other countres of are erigimating in Sauth  Africa
[ncludes an estimated dmount for mports from Great Britain of pistinem-group melals onginating m South Alnica

Source. 1S Bureay of Mines. Minerals Yearbook, 1980 and estimales for I981

Tt is not these minerals, but rather four strategic ones, which enhance
South Africa’s importance as a major minerals supplier to the West.
The Western industrial world depends heavily on South Africa for
chrome, manganese, vanadium and platinum. A major disruption in
the supply of these minerals would have a disastrous impact on oil
refining and the production of a varicty of specialty steels needed in
such industries as aerospace and machine tools. The above chart pro-
vides dramatic evidence of the concentration in South Africa of pro-
duction and, even move important, of reserves of these minerals.

The United States is almost completely dependent on imports of
chromium, manganese, and platinum, cither in the form of ore or ferro-
alloys (see table below). It is particularly dependent on South Africa
for imports of chrome and ferrochrome and platinum. United States
sources of manganese ore are more diverse, but over 50 pereent of our
ferromanganese comes directly from South Africa. Even in the case of
vanadium, of which the United States is a net exporter, most other
industrial countries import nearly all their requirements of that min-
eral. A disruption in supply by South Africa, which produces about
42 percent of the world’s vanadium, would obviously lead to a sharp
increase in demand by other countries for U.S. supplies of that mineral,



1981 WORLD MINE PRODUCTION AND RESERVES OF FOUR KEY MINERALS

[in percent)
s g
Chromium:
ProduCtion ... oo 3 37.4 Turkey (4.1), Zimbabwe
{5.9), Philippines (6.1},
other (12.2).
RESEIVES . .. oo e 616 6 Zimbabwe (237} other
(2.1).
Manpanese:
PROAUCHION ... e 228 393 Gabon {8.2), india (6.2),
Australia (7.6}, Brazil
{7.9), vther {10},
RBSBIVES .o oot et e e et 409 447 Australia {6.1}, Gabon (3},
Brazil (1.8), olher {3.5)
Vanadium:
PIOQUCTION oo s 135 306 306 Chile (14), Findand (6.9),
other (4.4).
RESETVES .o ov. oo e et e b 422 39.2 China (12.7), Australia (1.9},
ather (3.4).
Platingm-group metals:
Production . ... . . 1 457 479 Canada (52), other (11).
RBSEIVES ... v ettt 13 8l.2 16.7 Canada (0.8).

1 The Soviet trion production and reserve percenfages for cheomium and manganese include production and reserve Fgures for ail the Soviet Bloc
togntries

Source: US. Bureau of Mines Miners Commedity Summaries, 1987

The case of chrome and manganese is also interesting in that the
United States imports a far higher share of its ferrochrome and ferro-
manganese allovs from South Afriea than of the ores themselves.
South Africa has a highly sophisticated minerals processing industry,
particularly when compared to developing country minerals producers
such as Zambia or Zaire. For a variety of reasons, the U.S. capacity to
process various ores 18 decreasing. A number of ald processing facilities
did not meet new environmental regulations, and in light of alternative
sources, it was uneconomic to retrofit them. Import competition and
high investment costs in the United States have made investment in
new plants unattractive.

As a result, in the case of ferrochrome, the United States now has
only one remaining processing plant, loeated in South Carolina, with
a maximum annual preduction capaeity of 300,000 tons, compared to
total 1.S. requirements of 706,000 tons a year. Zimbabwe can provide
us with chrome ore, but can only produce a total of 100,000 tons of
ferrochrome a year (as compared to a 600,000-ton capacity in South
Africa). As our capacity to process ore deterlorates our ability to
shift from South African seurces of processed minerals to other dével-
oping country sources of unprocessed ore will correspondingly
decrease,
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111, Soure AFRICAN ECONOMIC SCENE

Stimulated by the soaring price of gold, South Africa’s economy
enjoyed a boom period in 19{9-81. This expansion had several impor-
tant political repercussions. 1t came at a time when the Botha-wing
of the National Party had embarked on a modest relaxation of the
“petty apartheid” laws (although the larger apartheid system of racial
segregation which has governed the nation since 1948 vemained intact).
Increased revenue from high gold prices and a generally robust econ-
omy allowed the government to budget large increases in services for
blacks without cutting into programs for whites. Mineral exports were
a major stimulus for the 1979-81 economie “boom”™ experienced in
South Afriea, not only beeause of the foreign exchange they carned for
the country, but also because these exports represent a large share of
internal capital formation, Foreign investnient in South Africa, while
about 25 percent of total investment, is no longer as necessary for new
growth, given the large domestic base and earnings from exports.
Indeed, even during the recent economnic boom, South Africa suifered
a net outflow of investment capital, a trend which began with the 1976
Soweto riots. However, foreign investment will be essential if South
Africa is to maintain the annnal 5 percent growth rate it desires {and
requires) to deal with political and economic problems.

Additionally, the booming economy inecreased the strain on the
skilled manpower pool, emphasizing to the white business establish-
ment that economic growth counld not continue if blacks were not
trained and brought into the labor force at an accelerated rate. The
liberalizing trend in the government and the need for blacks in the
labor force also worked to accelerate increased acceptance of “black”
and even mixed unions in South Africa.

While in South Africa, staf met witl high officials in the mining
industry. Almost without exception, these representatives of the
private sector advocated changes in their nation’s apartheid system
to remove barriers to the free movement of badly needed labor and
to expand the pool of skilled manpower. Of the total mining work-
force of 710,000 in South Africa, 85 percent is non-white. Representa-
tives of the South African Chamber of Mines, with whom we met,
estimated that over the next 5-year period, the mining industry would
create an additional 80,000 jobs—virtually all of them to be filled by
black Africans. As one industry official stated, “all of the changes
in the apartheid system which have come about in recent years have
been due to economie, not political, pressures; as our economy con-
tinues to grow, the demand for even greater reform will be compelling,
if our labor needs are to be met.”

Both the cconomy and the liberalizing trend of the government
now scem to be running out of steam, and the price of gold hovers at
the $400-per-ounce range, well below the $600-$800 range of the 1979-
81 period. Nonetheless, the basic economic fact remains that South
Afriea eannot have a modern and expanding economy if it excludes 80
pereent of its population from skilled jobs and, as a consequence, from
the domestic economic marlket.
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TV. PoteNTIAL FOR DISRUPTION

There are several scenarios which could result in short-term or
lengthy disruptions of strategic mineral supplies from South Africa.

In order of increasing probability, staff reviewed the fcllowing five
scenarios:

—Dircet Soviet control or interference ;
—Takeover by 2 Marxist government ;
—International boycott against South African exports;
—South African embargoes on selected mineral exports; or
—Disruptions related to internal instability :

—Ilabor unrest,

—sabotage and terrorism,

~—major social breakdown,

A. DIRECT SOVIET CONTROL OR INTERFERENCE

A scenario in which the Soviets used direct foree in South Africa
or elsewhere in southern Africa to cut off minerals production or in
which they interdicted shipping from the region would almost certain-
ly take place in the context of much larger hostilities. Such hostilities
would almost certainly involve the interruption of other supplies
(e.g., 0il from the Persian Gulf) which would dwarf in importance
the problem of the loss of the four strategic minerals produced in
South Africa. Furthermore, such a scenarto would involve difficult
logistical problems for the Soviet Union in addition to the formidable
opposition of the highly sophisticated South African military.

No one with whom we met in South Africa, including United States
and South African industry and governmental representatives, con-
sidered such a scenario a serious possibility. Several industry repre-
sentatives noted that in Marxist Mozambique, the South Africans
operate the rail network for the export facilities at Maputo, in co-
operation with the East German technicians who help manage the
port itself. Unilateral Sovict action to cut off mineral exports from
southern Africa to the West, weighed against other scenarios for dis-
ruption, would scem a highly improbable event in the foreseeable
Tuture, on Loth political and logistical grounds.

Such an unlikely scenario must be addressed in the context of global
conflict with the Soviet Union. U.S. poliey in the southern African
region is only of marginal importance to the broader question of
superpower rivalry. Obviously, in considering appropriate strategic
stockpiling policy in the event of such a global conflict, particular at-
tention should be paid to the minerals produced in southern Africa,
especially platinum and chrome, for which the West’s major alterna-
tive supplier is the Soviet Union.

B, TAKEOVER BY A MARXIST-ORTENTED GOVERNMENT

Concern has been expressed that there is a shift toward Marxist-
oriented governments in southern Africa which could eventually re-
sult in a Marxist takeover in South Africa itself. Supplies of strategic
minerals from South Africa might then be imperiled for the Western
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countries, particularly if a Marxist South African Government were

to withhold supplies in concert with the Soviet Union, the other major

source of several critical minerals. There are two potential flaws in

tl-)hils analysis which make the scenario less probable than those outlined
elow.

First, there are not many examples of Marxist successes in the Third
World, particularly in countries which have had a lengthy experience
with British law aud parliamentary systems. The struggle for black-
dominated governments in Kenya and Zimbabwe resulted in black
governmental institutions which closely paralleled their white prede-
cessors. In particular, the Soviets have had only minimal success in
convineing Third World countries to subordinate their forelgn policy
interests to that of their own. Politically, the Soviets have had a series
of reverses in the Third World (e.g., China, Chile, Indonesia, Egypt,
Somalia). Cuba remains in the fold, but at a high economic cost to
the Soviets,

More importantly, however, there is little evidence that Marxist
states will give up the foreign exchange they derive from exports ex-
clusively for foreign policy reasons. The most notable example of an
African Marxist state is perhaps Angola, where Cuban troops gnard
Gulf oil installations in Cabinda Province, Gulf Qil Company repre-
sentatives have cautioned the U.S. Government on taking any moves
which might destabilize the situation there. With Cuban troop pro-
tection, Gulf oil flows from Angola to the Western world.

Numerous examples exist of Marxist and Communist nations trad-
ing freely with the West by marketing their mineral resources. Al-
lende’s Chile never intentionally withheld copper from world markets,
and Castro’s Cuba would presumably be quite happy to sell nickel to
the T.8. market if we were willing to buy. East European countries
sell coal and other minerals to the West, and the Soviets are, of course,
trying to increase their gas exports to Western Europe. In fact, a
troublesome experience with the Soviet Union has sometimes been a
tendency to dump large quantities of a particular metal on the market
when for some domestic reason, hard enrrency was needed or internal
stocks were too high. The South Africans, in fact, seem to have sought
cooperation. if informally, with the Soviets to preclude such market
disruptions in the ease of gold and diamon sales,

Most developing countries need all the hard earreney they can gen-
erate. Arguably the sole exception has been with onr Arab friends in
the Persian Gul, who have withheld production in order to keep
prices up, but with spotty results. The need for hard currency is par-
ticularly acute for Third World states which place a high priority on
increasing social services and redistributing income to the poor.

While supplier states are unlikely to disrupt sales of raw materials
for foreign policy reasons, particularly in order to support a Soviet
foreign policy objective which they do not strongly share, their own
internal economic and social policies can lead to disruption, and 1t 1s
this contingency for which the United States might well prepare it-
sclf. There is certainly ample experience of such disruption when a

overnment embarks on a policy of expropriation of foreign firms,
reavily taxes or otherwise infringes on the liberties of highly skilled
technicians, or becomes involved in xenophobic eampaigns against
foreigners who are important in providing such skilled services.
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Of course, 1t should be noted that such policies and their unintended
resuls ai¢ LOb Uingue 10 sarxist-leang governments, The national-
ist takeover of U.w. oil conpanies in Mbiexico in the 19.0's may well
have delayed by several decades the discovery of the true extent of
Mexico s o1l weaith, In the 19:0%s, the nationanstic I’eruvian generals
disrupted the rate of exploitation of Peru’s mineral development as
did Allende’s poicies in Chile. A full range of lurd World govern-
ments Lias pursued policies which disrupied the exploitation and sales
of their raw materials. However, in almost no case was this the result
of caiculated moves meant to outain foreign poiicy oojectives. Une of
the few examples in modern history wuas a Soviet curtailment of
chromite exports mitiaied during the sorean war and extending from
1950 to 1960. No such actions were taken during the Vietnani war.

In sum, there is little evidence to support the thesis that takeovers by
Marxist governments, even of South Africa, are likely to jeopardize
the West s supplies of minerals on foreign policy grounds, atthough
disruptions in supplies could occur because of internal domestic poli-
cles whiciy such regimes might take, l{owever, that kind of disruption
1s likely under any scenario in wiuch a black nationanist government
emerges 1n South Atfrica from a situation of domestic strite, whether
Marxist or otherwise,

C. INTERNATIONAL BOYCOTT AGAINST SOUTH AFRICAN EXPORTS

Should the Namibia issue remain unresolved or should South
Africa take some new domestic or international action which proved
particuiarly repugnant to tume lnternatlonal commulity, pressure
could mecrease m tue United Nations for some new form ol sunctions
agamnst tuat country—iot unlike the chrome embargo adopted by the
U.N. agamst Khouesia m the last decade, Sanctious could include a
boycott against all South African exports and/or exports to South
Africa.

It is most unlikely, however, that such a boycott would actually be
agreed to by the miajor industrial powers. Mineral dependence on
South Africa by Europe and Japan is even greater than for the
Umted States, In addition to the four minerals alveady discussed, our
allies depend on South Afriea for important shares of wieir imports ol
such minerals as coal and uranium,

Nor is it likely that such an across-the-board boycott would be effec-
tive if the effort were seen as a means of bringing South Africa to its
knees economically, South Africa is self-sufficient 1n virtually all food-
stuils. South Africa derives around 50 percent of its total export earn-
ings from gold and diamond exports. Its total annual export shipments
of these (wo cornmodities could fit into exght Boeing 747s, which under-
scores the difficulty of preventing these goods from entering the world
market. Other major Houth Airican exporls, such as wool, maize,
fruit and coal, could presumably be hindered by a boycott, but cven
these goods would be likely to find markets.

South Africa is dependent on petroleum for about 25 percent of its
encrgy requirements. Currently 80-90 percent of that petroleum must
be imported, However, South Africa’s ambitious coal-to-oil conversion
now ailows South Africa to obtain from 10-20 percent ot its needs by

§83-656 0 - 87 - 3



10

converting domestic coal. By 1985 this share is expected to rise to be-
tween 3050 percent of its total necds. In addition, South Africa has a
strategic oil storage program which already covers 1.5-2 years of its
imports. While South Africa depended for about 90 percent of its oil
requirements on Iran before the revolution, it quickly shifted its sourc-
ing to the spot market. Although no Arab country officially sells petro-
leum to South Africa, it is believed that most of the spot market oil
South Africa obtains comes from the Persian Gulf region. In sum,
even the oil lever, if applied through international sanctions, would
be unlikely to be very effective.

The main point of this review, however, 1s the effect & general boy-
cott against South A frica would have on the several minerals for which
Western economies are dependent primarily on South Africa and the
Soviet Union. During the Unilateral Declaration of Independence
{UDI) period in Rhodesia when U.N, sanctions were in effect, much
Rhodesian chrome entered the world markets under the guise of South
African chrome. In fact, figures recently released by the Government
of Zimbabwe indicate that production of chrome did not decrease dur-
ing the sanctions period, but rather increased from 447,500 tons in 1964
to a peak of almost 900,000 tons in 1976, Iasy evasion of sanctions
might be more difficult if the subject of the embargo were South Afriea.
Because an embargo on the four strategic minerals would be difficult
to circumvent, Wesrern countries are therefore much less likely to take
the step of endorsing an overall embargo. They are certainly unlikely
to do so unless they nrst built up adequate stocks or alternative sources
of supply for those minerals in advance, There is no sign that the
Furopeans or Japanese are prepared to take such steps.

D. B0UTH AFRICAN EMBARGOES ON SELECTED MINERAL EXPORTS

South African Government officials have several times suggested
that if pressed to the wall by the international community, the coun-
try might retaliate by withholding mineral supplies from the world
market. Such comments have generally been disclaimed by Prime Min-
ister Botha and are anathema to the private mining companies. Busi-
nessmen argue that part of South Africa’s attractiveness to foreign
buyers is its long record of dependability as a supplier in meeting con-
tracts. A boycott, or even the serious threat of one, would undermine
such confidence. Government and business also state that South Africa
depends too heavily on revenue from its mineral exports to endanger
that income by a boycott. As noted below, however, we believe that
the South African economy as a whole would be little affected by a
selective embargo on strategic minerals.

Representatives of industry, whom we interviewed, repeatedly dis-
missed the possibility of a unilateral South African embargo of stra-
tegic mineral exports. One official of the Chamber of Mines acknowl-
edged that there has been some government discussion of an embargo,
but informed us that industry leaders were unanimously opposed to the
idea, or cven the discussion of such an idea, fearing that the West
might be prompted to look to other suppliers for its mineral imports,
or advance its technology to reprocess its minerals, thus reeyeling in
licu of importing minerals. The chairman of a major mining com-
pany referred to official National Party rhetoric of Western depend-
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ence and vulnerability to an embargo as “pure tribal drum beating
by the hardcore Afrikaners. Business would never cooperate with such
a plan.”

ndustry attitudes toward a unilateral embargo notwithstanding,
there is a basis for believing that the idea is not entirely farfetched.
Politically, several officials of the ruling National Party have from
time to time intimated that they have considered just such an action,
and the idea might have a certain appeal to it were South Africa faced
with total isolation by the international community, particularly if the
economic costs would not be unbearable.

As noted, the industrialized West is heavily dependent on four
minerals from South Africa. These are strategically and economically
crucial to our economies, but in fact account for only a small portion
of South Africa’s total export exchange earnings. Indeed, it could be
argued that a cutoff by South Africa of one or more of these strategic
minerals could increase the country’s overall revenue, as the uncer-
tainty created in the importing countries by such a move would likely
result in sharply inereased gold prices. A return in gold prices to only
$500 an ounce from the current price of around $400 an ounce would
bring in twice the revenue to South Africa as it receives for all of its
exports of chrome, vanadium, platinum and manganese combined.
(Gold was at the $600-plus level in late 1980,

In sum, the notion of a unilateral South African embargo against
certain strategic exports is not farfetched in economic terms. The rest
of the world would certainly suffer more than South Africa, at least
in the short term. However, it is doubtful that South Africa would
take such an action unless it felt extreme provocation, such as a selec-
tive embargo on certain exports to South Africa, including petroleum
and high-technology machmery. Such a move would certainly under-
cut whatever support it had left in international commercial ecircles
and be tantamount to a severing of its ties with the West. An embargo
might be applauded by more hard-line elements of the Afrikaner com-
munity, but would underline to the rest of the white community, the
complete isolation of the government and country from the Western
world, This kind of ultimate recourse could be made even less likely if
Western countries had sufficient stocks of the strategic minerals to
malke a selective embargo more costly to South Africa, at least in the
short run, than to its customers.

One South African official admitted to us that he and his colleagues
were “amazed” at the lack of change in U.S. stockpile capabilities,
“Given your limited processing capacities in the United States,” he
asked, “why stockpile chrome and managanese and not ferrochrome
and ferromanganese?” Clearly a major review of stockpiles might
prove a prudent course for the OECD countries. Such a review ought
to include the kinds, as well as the amounts, of minerals to be stock-
piled; and, in the case of chrome, assess the chemical, as well as metal-
lurgic uses for such stockpiles in the eventuality of an embargo or
temporary disruption of supplies.

E. DISRUPTIONS RELATED TO INTERNAL INSTABILITY

_ South African society is coming under increasing strain. This strain
is already manifested in increasing numbers of strikes, sometimes
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aimed at social conditions rather than job-related problems. It is also
evident in the increasing number of incidents by terrorist groups, pri-
marily operating under the loose organization of the African National
Congress (ANC). And on a few occasions it has taken the form of
spontaneous mass outbursts, notably the 1976 Soweto riots. Such labor
unrest, terrorist activities or wholesale social breakdown could disrupt
the production, processing and transport of strategic minerals in South
Africa.

Labor unrest—As already noted, periods of economic growth, such
as that experienced by South Africa in 1979-81, place increased de-
mands on the South African manpower pool which cannot be met by
whites alone. Tt is estimated that there is 2 current shortfall of 250,000
skilled and professional workers in South Africa. Shortages are re-
ported in all of the professions, including nurses, teachers and mid-
level managers in business and industry. As a result, blacks must in-
creasingly be trained and absorbed into skilled jobs. This is especially
true of the mining industry. Ironically, this potential for improved
standards for those blacks brought into the labor force also increases
the potential for labor disruption.

Increased numbers of blacks have meant expansion of black unions
and attempted integration of other unions, In a socicty where blacks
are disenfranchised, the trade union provides one of the only places
where blacks can organize and leaders can ecmerge. These labor organi-
zutions, as they grow in size and sophistication, are certain to become a
powerful outlet for black expression of frustration with myriad aspects
of South African society in addition to specific job grievances. There
have already been examples of strikes in South Africa where the con-
tested issue was not one of management-labor relations and hence one
which management could negotiate and resolve, but rather reflected
broader social frustrations.

Furthermore, as black and integrated unions gain strength and
blacks move into a wider variety of job categories, hostile reaction
from whites and their segregated unions can also be anticipated. For
example, several years ago, when one mine attempted to lieense a black
as a blaster in an underground mine (currently a white monopoly,
although many blacks are trained in the use of explosives and actually
do the work under white supervision), the mine was faced with a wild-
cat strike by the white blaster’s union. The walkout lasted 6 days and
was unsuccessful in preventing the hiring of the blaek hlaster.

White or black protest over change or lack of change in job condi-
tions or black labor unrest related to general dissatisfaction with
social conditions in South Africa could result in increased strike ac-
tivity, thus slowing minerals production. Given the overall surplus of
black labor, however, it is unlikely such actions will have more than
temporary impact on minerals production, which could be largely
offset by maintaining slightly larger stocks in South African mine
sites and port facilities. Organization of blacks is also made difficult
becanse miners are recruited from many tribal grouns within and out-
side of South Africa who speak many langnages. The common mine
language—Fanakolo—has a limited vocabulary which makes political
discussions difficult.
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Such labor unrest might also manifest itself in incidents of indus-
trial sabotage, which so far has not been a major factor in South
African mines. Mines do take safety and security precautions, such as
maintaining strict control over explosives and using fire resiztant wood
supports 1n the mines. In most cases, minerals are produced 1n a num-
ber of geographically dispersed mines, and most large mines are cither
open-pit or involve complex shafts with multiple entries, making sabo-
tage which would have any long-term effect most difficult. Nonetheless,
multimillion-dollar shovels in open-pit operations or ventilating and
transport equipment in deep mines could be damaged or destroyed.
Once again, however, it is doubtful that such efforts could do more
than cause temporary inconvenience or production drops in individual
mines and would not necessarily have a long-term impact on South
Africa’s ability to meet its export commitments,

Sabotage and terrorism.—In addition to labor unrest, minerals pro-
duction and availability could also be affected by a more intense cam-
palgn of sabotage and terrorism in South Africa. To date such actions
have been limited. The attack in 1980 on Sasol IT—part of South
Africa’s ambitious coal-to-oil conversion program—even though it
only moderately affected o1l production, did indicate that economic
targets were vulnerable to sabotage. Furthermore, the incident was
sufliciently unsettling to South African authorities that the govern-
ment passed a Critical Points Aet in 1981 which requires certain pri-
vate enterprises to undertake heightened security precautions.

In August 1981, there was an incident in which the lobbing of sev-
eral rockets into a major military compound outside of Pretoria
caused physical damage in a highly-secured military installation less
than ten miles from the nation’s capital. The fact that guerrillas
could eonduct such an operation will certainly encourage their col-
leagues and supporters, while it creates uncertainty among the white
population as to the military’s ability to maintain internal security.

Such acts can have an impact on the minerals sector in two ways:
first, guerrillas might well target highly visible, internationally im-
portant sectors of the economy as a means of bringing their plight
forcefully to the attention of the Western nations. Thus, South Afri-
ca’s three platinum beneficiation plants, six ferrochrome smelters, key
transport links connecting the mines to the ports, and port loading
facilities could all present attractive targets for destruction which
would disrupt minerals availability and attract attention overseas.

Second, highly visible terrorist attacks of any sort could well trigger
the kind of exodus of trained white professionals which has plagued
other African cconomies undergoing a painful transition from white
to black rule. This is likely to happen more slowly in South Africa
than other countries, such as Zimbabwe, because the white population
1s the largest on the continent and because there is not as obvious a
place for refugees to go (in the rest of Africa, South Africa has
always provided a haven for white refugees). Nonetheless, if the antic-
ipated inerease in worldwide demand for minerals takes place in the
mid-80s, trained mining engineers will be in demand in Australia,
Canada, Latin America and relatively stable (or high-paying) African
countries. Any sizable exodus of white technicians would slow down,
or at least limit any expansion, of the South African mincrals in-
dustry and put further pressure on black-white labor relations as more
blacks would have to be trained and brought into higher skilled jobs.
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Government officials and businessmen in South Afriea currently
downplay the potential for such physical attacks on mining and trans-
port infrastructure. In private conversations, however, several busi-
nessmen did acknowledge that there have been increasing incidents on
the South African railway system. Beneficiation plants are already
under tight security (particularly in the case of platinum) to protect
industrial secrets. Such security, however, is geared more against in-
ternal problems than attacks from the outside.

Major social breakdown—\While labor unrest or internal acts of vio-
lence could have short-term, disruptive effects on South Africa’s
ability to maintain a dependable supply of strategic mincrals to inter-
national customers, a major social upheaval could bring about a long-
term interruption or at least a decrease in production. Such a break-
down is not entirely dismissed by U.S. company representatives in
South Africa. There have been recent examples of states with a well
entrenched upper and middle class, a well outfitted military and ef-
ficient secret police, which have experienced revolutionary transfor-
mation with rather surprising rapidity. Cuba’s sugar harvests after
the fall of Batista, Iran’s oil production, and Nicaragua’s exports of
coffee and cotton all plunged after their revolutions.

Unless South Africa proves to be unique in the family of nations
and manages to maintain indefinitely a political system legally struc-
tured on the basis of race, then change will inevitably come. If that
chiange comes about with violence levels no higher than that previously
in IXenya or Zimbabwe, minerals production is likely to continue, albeit
with some interruptions and probably with some limits on new expan-
sion. But if, as many seem to anticipate, that change will enly come as
the result of major upheavals, then the West could find itself forced to
deal with sharply reduced supplies of strategic minerals from South
Africa for a number of years.

As previously noted, this decrease would be likely regardless of
what kind of regime evolved from such turmoil-—whether pro- or
anti-Western, whether Marxist, socialist or even capitalist. The basie
problem will be that uncertainty and violence may result in the de-
parture of skilled white personnel; mining, transport and processing
operations consequently will decline in efficiency ; and new investment
will be slow to materialize. This is by no means a scenario which 1s
unavoidable, or necessarily imminent. But it is one which should at
least be built into the planning and policy of the Western industrial
states over the next decade.

Politically, South Africa must face some harsh economic facts. Its
white gkilled labor pool is insufficient to run its modern and expanding
economy. The National Party government, in power since 1948, secms
intent on preserving the basic tenets of the system of apartheid which,
coupled with the controversial homelands policy. is repugnant to the
majority black population, and perceived as ineflicient and economi-
cally counterproductive by the large majority of the white business
community. As one industry leader told us, “The government mis-
takenly believes that it can have economic integration with political
separation. It cannot work.” Even with a growth rate of GNP reduced
to 2 or 3 percent per year over the next 5 years, South Africa’s short-
age of 250.000 skilled workers can be expected to increase. Meanwhile,
300,000 new workers enter the labor market every year, most of them
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unskilled, most of them black. Among blacks, unemployment is esti-
mated to range from 10 to 25 percent. Unless the South African Gov-
ernment is willing to launch a massive and costly drive to train its
majority black population, its labor problem promises to become
severe over this next decade. Such a task has enormous implications
for the minority government of South Africa, which currently spends
$761 to educate each white pupil, while budgeting only 875 for each
black child. T.ess than 10 percent of the nation’s black teachers have a
high-school diploma. And almost half of South Afriea’s 80 percent
majority population is under the age of 16. As one South African
told us. “Time may have already run out here, Enfranchisement must
come throngh upgraded cducation and organized trade unions or it
will come at the end of a gun.”

V. U.S. Poricy OprioNs

The above analysis suggests that a disruption of supplies of critical
minerals from South Africa is not probable, but could happen. Such
an interruption would most likely be of a relatively short duration {a
few weeks to months) and likely be the result of factors beyond the
government’s control (labor unrest, sabotage, civil unrest). There is
a longer-term possibility that supplies could be interrupted for 2
lengthy period of time because of social upheaval and transition to a
majority government. Such an interruption in exports would not likely
relate to foreign policy objectives of a government under siege or a
new government, regardless of its political proclivities, but rather to
internal economic problems and a dearth of professionals and capital.

There are two policy areas suggested by this analysis for the United
States to investigate. First, what measures could the United States
take to offset the effects of an interruption in our imports of critical
minerals from South Africa? Seecond, are there steps the United
States could take to help prevent such an interruption?

A. PREPARATION FOR INTERRUPTIONS

There are at least four possible U.S. actions which might be taken
to deal with short- to medium-term interruptions in the shipment of
critical minerals from South Africa (or other African countries, for
that matter). These include: (1) the use of strategic stockpiles, per-
haps modified to include additional stocks specifically provided for
economic circumstances; (2) the judicious use of export controls to
protect the supplies we do have, including released stocks; (3) standby
authority to restrict certain civilian uses of these minerals; and (4)
diversifying sources of supply, including increased or at least main-
tained T7.8, production and reprocessing capabilities.

Stockpiles—The United States already has an extensive stock-
piling system to deal with defense emergencies. The stockpile includes
supplies for each of the four strategic minerals imported from South
Africa. However, in most cases the stocks in actuality do not contain
the full amounts of materials provided for under existing targets. And
as already noted, at least in the case of chrome, there is some evidence
that we should shift our stockpile away from chrome ore to stocks
of ferrochrome.
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Current. law provides that stocks can be released on order of the
President for purposes of national defense during a time of war de-
clared by Congress, or a national emergency. The law also states
that stocks cannot be released for general economic or budgetary

urposes, It is reasonably clear that stocks could be released to a de-
ense industry if supplies were simply not avatlable. This was the case
for the last stockpile release in December 1979, when a combination
of the embargo against Rhodesia and failure to find a new source in
Canada meant that a rare form of long-fiber ashestos simply became
unavailable., As a result, the President authorized the release of 1,500
tons of asbestos from the stockpile for the single T7.S. company that
uses this material for defense-related products.

The kinds of scenarios ontlined above. however, would present the
United States with a much murkier problem. Sonie supplies from other
sources would be available, even if South African shipments of a
particular mineral were disrupted, but market adjustment to short-
falls would likely have a major price impact. If it were determined
that the interruption were in all likelihond to be of limited duration,
neither the price inereases nor permanent changes in industrial prac-
tices might be desirable. The ability to release some stocks under
those circumstances might assist 10.S. industry to get through a
temporary problem with minimal adjustment costs.

Current legislation might be medified to provide specifically for
temporary non-market-related interruptions in the supply of all or
some of the existing strategic stockpiles. Specifie Fimits misht be set on
the quantity which might be made available for strictlv ecoromic
emercencies, and stockpile targets might also be increased to eover such
specified amounts. Even if an interruption were deemed to he of a
long-term or indefinite duration (for cxample. over 9 months). a
limited release from stockpiles might at least oive the market more
time to adjust at a lesser cost. thus easing potential inflationavy effects.

Cooperation and cxport contrals—The Export Administration Act
{Public Law 96-72) allows the President to restrict exports “where
necessary to protect the domestic economy from the excessive drain of
scarce materials and to reduce the serious inflationary impaet of for-
eien demand.” While this nrovision was hasieally intended to deal
with restrictions on TW.8.-produced products, it conld also he used to
restrict the export of stockniled goods which had initially been im-
ported. Presumably, if availability of a eritical mineral on interna-
tional markets were sharply curtailed and the Tnited States released
its own stocks, it would want to prevent such stocks from being
shipped overseas.

However, in the case of some of these eritieal minerals. there are
complex fraditional trading patterns. Mueh of our platinum, for ex-
ample, is imported from Great Britain. but originates in South
Afriea, There is two-way trade of 2 number of these minerals at vari-
ous levels of processing. It might be useful for the TTnited States. in
cooperation with other industrialized countrics to prepare some con-
tingency planning for dealing with interruptions in supply of the
four minerals we import from Souwth Africa. plus perhans three or
four other minerals which come from similarly restricted sources.
Should stocks be part of such planning, the Tnited States should
obviously press our allies to maintain stocks similar to onr own or
to insure that in shortfall periods. the TTnited States would not be
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disadvantaged in sharing existing new production because we alone
held stocks. o

Civilian consumption.—A review might be made of civilian uses of
these eritical minerals which could be interrupted in the event of a
supply disruption with minimal eflects on the eivilian population and
industry. Perhaps the best example is that of the catalytic converter
cn American automobiles, which accounts for about 50 percent of U.S.
platinum consumption and 1 to 2 percent of U.S. chrome consumption.
The converter, after all, is installed on automobiles because of Ifederal
and State Governmment requirements. Such requirements might be
temporarily suspended during a shortage period for one or both of
these minerals, with perhaps a requirement for retrofitting the con-
verters when the crisis is passed. Adjustizent assistance of some sort
might be provided to the producers of converters to tide them over the
crisis period.

There may well be similar civilian uses of these minerals where
temporary restrictions could result in substantial decreases in con-
sumption. Authority for such restrictions (or suspension of current
requirements) might be limited to 3 to 6 months, so that the govern-
ment would not interfere with long-term market adjustments should
an interruption prove to be a long-term phenomenon.

Alternative sourcing—Ideally, the United States should find means
of diversifying its source of supply of these key minerals. In the best
of all possible worlds, some of those new sources would involve mining
In our own territory. Government regulations which prevent mining
in the United States, including on national lands, periodically should
be reviewed as the international situation may warrant. Programs
which encourage U.S. investment in mining in economically attractive
sites overseas should also be continued and perhaps enhanced, Legisla-
tion extending the Overseas Private Investment Corporation (the
U.S. Government’s program to insure U.S. investinents overseas) in-
cluded some changes along these lines, and the Administration has
expressed an Interest in some kind of internationally-sponsored insur-
ance program for overseas investment.

However, given our current knowledge of reserves of these minerals,
prospects for economic exploitation outside of the South Africa/Zim-
babwe region are not great. The private sector has little motivation to
spend its own resources to seck new supplies of the eritical minerals
under discussion when known resources in South Africa are so large
and of such quality. It would not make sense to devise programs in-
volving a large government subsidy {directly or indirectly) to bring
about such diversity on an economic basis. A 20 percent subsidy, used
instead to increase government stockpiles, wonld in 2 years allow the
establishment of a stoekpile equal to 5 months® comsumption-—a stock-
pile which would probably be adequate for most economie
contingencles.

Consideration might also be given to government programs which
wonld assure that processing facilities for critical minerals which are
no longer economically or environmentally viable are nonetheless pre-
scrved in a state where they conld be reopened for brief periods, This
would provide some additional margin for shifting away from proc-
essed niunerals from South Africa to unprocessed ores from other
countries in a time of emergency. Such a policy might involve some
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modest tax writeoffs or even outright subsidy to firms which maintain
processing facilities in working conditions.

B. PREVENTION OF DISRUPTION

In addition to preparing for the possibility of a disruption in our
supplies from South Africa, the United States should also seck to
prevent such a disruption in the first place. While this study primarily
focuses on our minerals dependency and does not purport to reflect on
the broader range of polities of South Africa nor our overall foreign
relations with that country, discussions with white government officials,
business leaders, black professionals and dissidents (both inside and
outside South Africa) led to some tentative conclusions about U.S.
policy.

First, our ability to influence the rate of change in South Africa
toward a multiracial society seems to be quife asymmetrical-——we can
do more to slow the process than to speed it; we can more esasily in-
fluence the course of events to be violent than to be peaceful. If the
United States is perceived to have lowered its interest in pressing for
social change in South Africa. as was the widespread impression con-
veyed in South Africa by its government and the press about the
Reagan Administration, this tends to encourage those elmenents in the
white population. primarily among the Afrikaners, who wish to dis-
courage change, or even to turn the clock back. It also discourages
those blacks who are working for peaceful change. and mukes more
credible those who argue that change can only be brought about by
violence. On the other hand, we should not delude ourselves that we
have much leverage in the opposite direction—positive pronounce-
ments about our desire for change in South Africa will not by them-
selves change the minds of those in the white government nor be seen
as adoqmte by blacks of all persuasions who are seeking rapid change.

Likewise, 1t 1s doubtful that increased cconomic pressure on South
Africa would speed cbange. In fact, it is easier to make a counter
argument. If investment and growth are slowed, the need to incor-
porate blacks into skilled jobs decreases, and with that decrease the
interest (and financial re%‘onrces) to improve education and housing
and to liberalize union rules also declines. Much of the Afrikaner
population would be quite willing to hunker down and maintain a
static cconomy—it is more predominantly the Anglo business com-
munity that presses for an expanding economy, with its concomitant
social change. Most forms of economic sanctions would undercut pre-
cisely that part of the white population which is committed to change
and the internal economic and social forces which are likely to lead
to that change.

The analysis in this paper argues that disruptions in onr supply of
minerals are most likely to come about if change is violent. and if the
form of government whieh ultimately controls South Africa is wn-
able or unwilling to take the measures necessary to retain skilled work-
ers and professionals and to encourage produetion and investment.
These conditions are more likely to occur the longer change is pre-
vented and the more black advocates of chanoc see the Western world
in general and the United States in particular as being disinterested
in such change.
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This would suggest that the United States should continue to seek
a settlement in Namibia and the economie success of Zimbabwe and
keep our relations eorrect but necessarily istant from the current
government in South Africa. Tt suggests that economic sanctions,
or even discouragement of U.S. investment in South Afriea, is prob-
ably not productive, but that symbolic actions to indicate our disap-
proval of the apartheid system should be sought rather than avoided.
It probably means that, as in the casc of Zimbabwe, we should conduct
programis which educate black South Africans in the United States
or elsewhere in the Western world, who are unable or unwilling to re-
ceive higher education in their own country, so that there is a cadre of
black South Africans available for future employment in South Africa
who are familiar with .S, values and institutions, and who one day
can take their place as professional and social eqnals in a multiracial
South African society. The United States may also want to consider
appropriate programs to assist the education of blacks within Sonth
Africa. Such programs would, of course, run the risk that the United
States might be perccived to be acquicscing in the current apartheid-
dominated edueational system—a visk which wonld have to he mini-
mized or offset through careful designing of any programs undertaken
by the U.S. Government. Education is one area (employment and pol-
itics are others) in which the United States should promote meaning-
ful change leading to the rightful participation by blacks in the coun-
try’s managcrml and decisionmaking processes.
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TABLE 1.—EUROPEAN MINERALS IMPOBT DEPENDENCE

Raw matenial

Furopean Community tmport dependence (percent}

CREOME e
Cobalt.......

... About 85 {with allowance for sleel scrap).
. 100,

MANZANESE . ..o e s e 100,

or. BboUt 90
.. BAbout 98

Import dependence {percent)

Raw material

United

Germany France Kingdom Italy Netherlands Belus
CHIQIE .o e e 96 98 98 96 100 96
Manganese. ... 98 98 38 90 {40 38
Platinem....... e 50 490 a0 75 30 90
Yanadium ........... 98 98 160 oo 100 98
Principal suppliers of EG ¢percent share)
Raw matenial . —
Cauntry Pergent share

CROOME oo G0UER ATFICE e e

South Alrica ...
Turkey ...
Turkey ...
Manganese . . South Africa
Gabon ...

NOTWZY. o

South Africa ...
South Africa .
Platinem e S0uTH AfTICE
USSR ..

SWHZRIIAR.. e

Nanadium ..o, SOUEH AfriCE

huslralia ...
Austria. ..
Norway

46 (ferro-manganese).

.. 25 plus {ferro-manganese).
78 (metal).

Z8.

o 2,
23

.25

23

oo 18,

... 5% {ferrg-vanadium)
26 {ferro-vanadium).

Source: Adapled from P.CF. Crowson. “Non-Fuels Minerals Data Base™ Royal Institute of internationa! Affairs, London, 1980; and Stephen
Warnecke, “Southern Africa in Conflict, The Impartance of Minerals from South Afnca.”

{21)
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TavLe IL-—11.8. CHROMITE IMFORTS

1950 dependence on foreign sources : 91 percent,

I'ercent of imports: Republic of South Africa 41 percent, TL&8.8.R. 17 percent,
Philippines 14 percent, Turkey 10 percent, Other 18 percent.

{Unit of measure: Thousand short tans)

1940 1950 1960 1965 19710 1975 1980
Wational stockpile:
OBJECHVE oo oo csneinnnenn L) " (1) 4525 3539 507 4,725
Inventory ... .o {*y ('} 3805 3397 3,282 2.590
Deficit or SUIPIUS ..o (1) 4 (ty —620 142 42773 2,135
Uniled States:
MiIRE ProdUCTION ..ooooo e e 3 04 107 ] 0 0 0
Number of producing mines. ... 6 1 1 il 0 0 0
0ld scrap recovery, melal content .. Hij 23 56 43 58 38 50
Apparent consumntion {reperted).... §00 880 1220 1600 1400 g0 'H|
111110 { U 700 1300 1400 1,500 1,400 1,300 1,000
Import refiance (percent} {far element) 90 89 90 92 89 91 91
SHOCKS e e e GO0 600 1,700 1100 800 1.000 908
U PR o B | () (2} (f_) (*} (%)
Production by area:
Tapan ... 35 I 46 38 26 15
South Africa. .. 180 547 BA1 1038 L5V3 7,088 3,764
USSR o090 1,030 1585 1,930 2280 2100
North America (includes United States). ... ... T O e
Lafin America (includes Mexico) ... 30 23 426
WeSRIM EUTOPE. ... oo e e 207 Lhl 261
BASIEIM EUTOPE ..o e 516 839 1,190
QOther Africa .. I, 596 881 804
(ther Asia.... e e 1,784 2,145 1,551
Atstralia and OCBANIA .......co..ovevvens s ? 14
World praduction tofal . 6,672 9136 10,725
Warld reserves (billions of shorl tons) N 27 1.9 37
Nember of producing COUAEFRS .ccovr v e e 1/ 19 20

1 Unavailable.
& Minar
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TaplE ITI.—U.S. FERROCHROMIUM IMPORTS

1930 dependence on foreign sources: 91 percent.
Tercent of imports: Republic of South Africa 75 percent, Yugoslavia 7 percent,
Zimbalwwe 7 percent, Other 11 percent.

[Unit of measure: Thousand short tons}

1940 1950 1360 1965 197G 1975 1940

National stockpite:

OBIECHIVE et s (V) (T (1) 203 7oA 350

Inventory...... . (M) Mm (xvy 258 279 280 7S

Defigit or SUIPIIS .....cooceooee e e 1) (M {1y 455 4208 149 +408
United States:

PIaNt BrOBUEHOR.....ooo oo e coeerenserss e e 160150 194305 276 172 184

Number of producing plants. 4 § il 1t b & 5

Old scrap recovery ............

CO TR ) T 3 IR ) N S B ) I b
Apparent consumption (reported) .

100 148 252 395 343 338 425

IMPOAS e ] 23 50 5% 40 320 300
Impert reliance {percent} (metal content) el 88 90 97 89 91 91
S10CKS oo e

10 20 30 35 i 7t 60
GO G I ot T O S O S A

DP8 FRIEIVES . covve vttt et

Production by area:

CHINBe o (Y (Y)Y B0 B0 60 100
J3pan &S 3 87 129 399 836 471
South Africa..... .. { 6 55 g 105 329 623
USSR e (v 81 131 400 500 10 TH
North America (includes Urited States). . & 150 194 384 406 197 238
Latin America (includes Mexico) ......... (1) 1 3 8 58 107
Western Eurepe. ... (ty 131 384 5 322 481 5
tastern Europe................ (4} 3 13 75 100 L0 105
Other Arica ... (1) .. 3310 0 22
Other Asia.......ccooooooo .. () 3 2 21 54
Australia and DCEANIA ..o oo s {3 35 62 { 2
World production ttal.. ..o e (E) 409 907 1433 Z032 2,692 3,263

World reserves oo . {7 {2 {3 (%) {%) (2} ()
Number of producing CUNtHes .........cccccoevvcemcvies e 1) 12 14 i9 21 20 21

1 Unavaitabie.
2 Not applicable.

TABLE VIwPFAcT SHEET 0N CHROMIUM
{Data in thousand short tons gross weight, unless noted)

Dontestic production and use—There was no domestic mine production of
chromite in 1981, However, the United States continued to be one of the world's
leading consumerg. Chromite was consumed by seven firms producing cehromiuin
ferronlloys and metal; seven firms produneing refractories; and three firms pro-
ducing chrominm chemicals. Most of these were in the Eastern United States.
The metallurgical industry used 57 percent, chemical indnstry 26 percent, and
the refractory industry 18 percent. Consumption of chromium by end use was a8
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follows : Construction, 19 percent ; machinery and equipment, 17 percent ; trans-
portation, 12 percent ; refractories, 12 percent; and all other uses 40 percent.

1977 1978 1978 1580 1381

Saliend statistics - United States:
Production: Chromite ' ...
imports for consumption: Chromite.
Chromium ferralloys 2. ..o.o...cooveeevee.
Exports and reexports: Chromite ...
Chromiem ferroaioys ...

133 1013 1024 982 290
228 322 243 297 il
248 5 3 50 45

12 18 15 3z 15

Stupments from Government stockpile excesses. Chromite . e BT
Consumption {reported}: Chramite ... 1000 1010 1,209 968 340

Chromium fermalioys .........ooooovme e cecercecsecs e, 833 500 543 424 490
Consumption of chromium (apparent) 3 ... 570 590 60 539 481
Price (ysarend}:

Chromite—Turkish, per metric ton, Turkey ..., 3137 8105 8110 $130 $110

Chromite—-South African, per metric ton, South Africa .oooooooveoeoeeoee. 858 $56 856 §55 5%
Consumer stocks: Chromite, yearend ... . ... . 13380 1307 907 675 125
Net impart reliance ¢ as a percent of apparent consumplion ..., 91 9] 90 9 90

' Chromite ore is typically Irom 22 percenl fa 38 percenl chromium content,

2 Chromigm ferroatioys are typically from 36 percent to 70 percent chromiym gontent,

# Calcelated total demand for chromiym,

+ Net amport reliance equals imparts minus exports plus adjusiments for Government and industry stock changes

Recyeling.—In 1981, estimated recycled chromium contained in purchased stain-
less steel serap amonnted to 10 pereent of total chromium demand.

fmpaort gowrces (1977-80) —Chromite : Republie of Sonth Africa 44 pereent.
Philippines 16 percent, U.8.8.R. 15 percent, Finland 9 perceut, Other 16 percent.
Ferrochroaninm: Repubdic of South Africa 71 perceut, Yugoslavia 11 percent,

Zimbabwe T percent, Sweden 4 percent, Other 7 percent.

Most favored nalion {MFN)

Tarilt item Number - T e — Non-MEN Jan 1987
lan 1587 Jan, 1987
Ore and concentrate.............. 60115 Free. ... .. .. o Free Free.
Law-carbon ferrochromium ... 606.22 4 percent ad val........... 3.1 percent ad val......... 30 percenl ad val,
High-carben terrochromium ... 606.24 0.625¢/1h chromium ®.. 0.825¢/1b. chromium....... 25 percent ad val.

“Untel Koy 151982, 4625¢ I1b on a materal valued Jess than 38¢ Ib of chromuum

Depletion allowance.—22 percent (domestic), 14 percent (foreigm).

Government progrems.—Bureau of Mines research was being conducted on
recovery of chromium from laterites and low-grade ores. Other Turean studies
concerned the development of chrominm-free and low chromium alloys as sub-
stitures for stainless steel, reclamation of ehromium from siainless steel, recovery
of chirominm values from metallurgical and mining wastes and appraisal of
chromite resourees in Alaska and northwestern United States,

Stockpile status—Nav, 30, 18]

Materiai o
Caal ~Total Authorized  Sales, |1
- inveatory  for disposal Mo
Chromite:
Metalutgical-grate.. ... 3,200 LIST i,
Chamical-grade...... . 675 427 ..
Refractory-grade.... . 850 391
Chremium ferroalloys ... et e e . 350 78
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In addition to data shown, the stockpile contained the following nonstockpile-
grade materials: 531,219 tons of metallurgical-grade chromite and 20,762 tons
of chromium ferroalloys.

Events, trends and issues.—Demand for chromium in 19581 dropped to its low-
egt level gince 1975, reflecting continued weak demand in the steel industry, the
major consumer of chromium. Compared to 1980, consumption decreased in the
metallurgical and refractory industries 15 percent and 20 percenf, respectively,
while the chemical industry consumption increased 5 percent.

The Commitiee of High-Carbon Ferrochromimin Producerg petitioned the
International Trade Commission (ITC) in May for an extension of three addi-
tional years of the floor price and 4-cent per pound penalty duty on high-carbon
ferrochromium entering the United States below a specified floor price. Both
were due to expire in November 1981. After hearings were held in July, the ITC
determined that high-carhon ferrochromium imports represenfed a substantial
cause of threat of serious injury to domestic producers. ITC forwarded their rec-
ommendations to the President for his decision. On November 15, the President
announced his decision to extend the current import relief provisions on high-
carbon ferrochromium for one additional year.

The published price of Turkigh high-chromium chromite remained at $11Q per
metric ton while the price of Russian chromite continued to he suspended. South
African high-iron chromite price in 1981 wasg $51-855 per metric ton, unchanged
from the 1980 price. Ferrochromium prices moved somewhat higher. Along with
other major consuming countries, the United States will continue to rely on
imports of chromium. From a 1978 hase, demand for chromium ig expected to in-
crease at an annnal rate of about 3.2 percent through 1990. It is estimated that in
1982 domestic mine production of echromite will he zero and United States appar-
eut consnmption of chromium will he 530,000 tons,

International relationships in the future may inflience the United States sup-
ply-idemand position, as they have in the past, Inereasing ferrochrominm imports
of the last few yvears compete with the domestie ferrochromium industry.

Environmental requirements for cleaner air impose economic problems for
gome processors. Disposal of reclaimed dust and slag remaing a problem.

Mine preducton

~~—— Reserve base!
1980 1981 %
Waorld chromite mine production and reserve hase:

Finland .. 193 180 28,000
thppmes 531 600 3,300
South Africa, Repubhc oi 3,764 3400 2500,000
Turkey ... 440 410 5,500
llmhabwe all 580 1,160,000
(Other mar ket ecunnmy countnes 1,144 1,030 14,300
Central economy countries .. 3,942 3,700 22,500
WO 100a] e e 10,725 9900 3700000

Pending establishment of crileriz for the reserve Dase, classfication of data is based on 2 judpmental appraizal of currenl knowledge and
33sumptions
“Estimate.

World resources.—World resources total abont 36 billion tons of shipning-
grade chromite, sufficient to meet conceivable demand for centuries, Over 39 per-
cent of these resources are in southern Africa; nearly 25 billion tons in the
Republic of South Africa and over 11 billion tons in Zimbabwe, Although the rest
of the world's resources are measured in millions of tons, they are small in com-
parison with those in Africa. Most of the United States chromium resources are
in the Stillwater Complex in Moniana and beach sands of Oregon. Renewal of
substantial dnmestic ehromite mining in the neur future is doubtful.
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Some elements or materials may substitute for
chrumium tn various end use applications, but cost congideration, performance
stondards, and customer appeal are major determining factors in use of chro-
mium. Typical substitute possibilities are: Nickel, zine, or cadmium for corrosion
protection of iron and steel; aluminum and plastics for automotive decorative
trim; nickel, cobalt, molybdenum, or vanadium for alloying iron and steel;
titanium for chemieal processing equipment; cadmium yellow pigment for pro-
tective coatings; and magnesite and ziecon refractories for some refractory
products.
TaBLE V.—TU.8, MaxgANESsE OrE IMPORTS

1980 dependence on foreign sources : 98 percent.

Percent of imports: Repuhlic of South Africa 30 percent, ‘Australia 29 percent,
Gabon 23 percent, Brazil 10 percent, Others 8§ percent.

{Unit of measure: Thousand shorl lons)

1940 1950 1960 1955 1970 1975 1981
National stockpile:
Ohjective .... {1 (1 {1 6,860 2,812 788 2,932
inveritary ..., ) AU 0 I £ () 14750 9,206 3,605 2826
Deficst or surp\us‘..‘.......‘..‘._....‘..‘. ORI ) {1 (*y +489%0 46394 42817 - 106
United States:
Mine praduchion ........cooeoeoirceee e, 15 134 0 28 D
Number of produging mines . ... .. 51 15 5 2 b
Oid scrap recovery.......... ... Nome  None None None None None None
Reparted consUmMPtion ... ..o, 1,322 1,650 1,946 2,813 2,364 1,815 1071
Imports ... .. 1436 1835 2,544 2,575 1735 1574 698
Impart refiance. (percem) e NA 43 93 94 35 98 a8
Stacks.... [T ) & SR 2,588 1,340 1,768 2,064 1,030
(Ore reserves. e e e (1) " 1,000 Small Small o
Production by area:
CRINAL oot et e ke e 1,320 1,102 1100 1,100 1.750
Jepan,,,,,, et A8 397 EKL: 298 114 85
South Africa. . ST £: S . 0 1,318 1,728 2,954 6,359 £.278
USSR.... rrre 3,100 1650 6,473 8,351 7.541 9324 11,300
North Amenca (mc[udes Umled S{ates) 4 14 a0 29 B e,
Latin America (includes Mexico)........... 493 375 1,450 2,089 2440 2,909 2923
Western Europe.......... 68 55 137 191 97 28 50
Eastern Eumpe‘..‘ 72 357 380 227 739 141

(ther Africa . 699 1,314 1.832 3355 2565 3414 2,810

Other Asia... 1066 1008 1515 197 1894 1862 1929

Australia and Dceama 14 - 23 82 192 871 1,765 2,162

World production total.............. ... 5939 5.630 14959 19557 20087 0114 19429

Warld reserves .. e () (1) 1.000.600 Large Large 6,000,000 5,400,000
Number of pmducmg coumnes

43 H 41 45 40 28 26

' Unavailable.
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TABLE VI.—U.S. FERROMANGANESE IMPORTS

1950 depen”ence on forelgn sources : 98 percent.

Iercent of imports: Republic of South Africa 37 percent, France 36 percent,

Mexico 7 percent, Other 20 percent.

{Unit of measure: Thowsand shart tons}

1940 1950 1880 1965 1670 1975 1980
Naticnal stockopile:
T S €3 SENE £ SRR 0 SN "T- SN Y T- S ) ) SR X
Inventory........... e (B (n (vy 1062 1,205 629 600
Deficit or SUPpIUS .o (1) (Y (V) 4517 4560 4418 416l
United States:
Plant productmn OO 5. 720 843 1148 835 576 189
Number of producmg planls‘ ..... 11 14 | i8 14 11 7
OId scrap recovery ... ... Nore  Nome  Nome  fone  None  Nome  Mone
Reparted consumption. ..... (R 775 800 1041 1,00 8g? 789
Imports ... i0 118 120 257 791 397 606
Import reliance (percent) Y 83 43 94 95 98 8
Stocks ... et ree e e et et e (1} 168 220 148 218 3% 206
OB FESBIVES..... oo (#} {#) {2) () () (%) {2)
Production by area:
L O  E § {1 {n 180 190 200 375
JADAM oo e e e {1 {1 (1) 20 444 716 669
Sauth Africa.. (M) {1 (M) 200 260 3N 513
USSR.. {n {1 {1y 1010 1067 1,300 145
Narth Amenc.a (mc\udes Umted Smtes}. &3] &3] (M 1185 882 632 269
Latin America (includes Mexico).... T ) | (1) (%) 83 126 207 n
Western EUTOpE.. ..o e (*) (%) {(¥) 1144 1325 15% 1699
Eastern Europe... (%) (kD] (% 235 310 425 413
Dther Africa .. (%) (") (3 e e 3
Dther Asia....... {1 (1) [y 190 279 198 37
Australia and Uceama (1) (1} () 45 4 43 106
Warld production totat... () () (*) 4493 4880 5548 6,205
World reserves.. : {2) (2} (%) (2} (=) {z) {#)
Number of pmducmg coumnes (4 (1} ('} 27 26 29 37

! Unavailable.
2 Not applicabla
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TABLE VII.—TFacT SHEET oN MANGANESE
[Data in thousand short tons, gross weight, unless noted]

Daomestic production and use.—There was no domestic production of manganese
ore, containing 33 percent or more manganese, in 1981, Most ore consumption
was by approximately 30 firms scattered over the United States, but principally
in the East. Much of this ore was converted to ferromanganese, the chief form
in which the manganese is ultimately used in the production of steel, its major
use. Most of the remainder was used in the production of pig iron, dry cell
hatteries, and in various chemiral processes. Ultimate major end use distribn-
tion: Construction, 23 percent; transportation, 20 percent; machinery, 16 per-
cent ; other, 41 percent,

1977 1978 1979 1980 19811
Salient statistics - United Sates:

Production: Mine 2. Nane None Nane Nane None
Imperts for consumption:

Manganese ore * ... 931 548 500 698 550

Ferromangangss ..o 534 680 821 606 740
Shipments from Government stockpile excesses:

Manrganese ore * o . 821 632 607 366 315
Exports:

Manganese are * e R 138 200 58 53 80

Ferramanganese & ..o 3 9 25 12 18
Reparted consumption: =

Manganese ore ' 1,359 1281 1372 1,073 1,075

Ferromanganese ....... GhI 985 976 789 885

Apparent consumplion of manganese & ... 1523 1,363 1,250 1029 1,150

Price (low and high) 46 to 48 percent M, metaliur-

pical ore, per LT.U. cont. Mn, c.if. US ports........... $1.42-153 $1.38-1.42 §1.36-142 §138-1.75 §171-176
Stocks: Producer and consumer, yearend:
Manganese ore * .. . . 1,628 1,173 1,098 1,030 870
Ferromanganese ¢ e 286 237 225 206 165
Employment: Mine and mift None None None None None
Nat import reliance ¥ as & percent of apparent com-
SUTPLIORE. oo oee oo e e e e 98 9 98 38 98
S Fstimate

2 Exeludes manganiferous ore conlaining fess than 35 percent manganese. which accounts for approximately 2 percent of apparenl consumption of
manganese

* Manganese ore typically ranges from 35 percent to 54 percent manganese content

! Ferromanganese typically ranges fram 74 percent to 95 manganese content

» The sum of manganese are consumplion and ferromanganese consumphion can not be used as total manganese comsurmption, because much of
the ore 15 consumed 1o produce Termomanganese,
~ ©Thousand short lons, manganese content (elemental manganese) Based on estimates of average comtent for all significant componers except
imparts which are reparted content

T Met import relaince equals mporls minus exprts plus adjustments for Governmerl and industry stock changes

Recyoling—Not, significant,
fmport sources—IUnited States (1977-80) :

Manganese ore *—Gabon 40 percent, Brazil 19 percent, Australia 15 percent,
Republic of South Africa 14 percent, Other 12 percent.

Ferromanganese *—Republic of South Africa 39 percent, France 273 percent,
Other 36 percent.

Tanif! tem Nomber  ——- Non-MEN jan. 1, 14982
Ore and concenlrate. oo 60127 Free...oo o FRRR Le/1b. of contained Mz,
Medal e B32.300 14 percent ad val.. 14 percent ad val. .20 percent aif val,
High carbon ferromanganese. .. ... B06.30 1.6 percent advalt . 13 percent ad val......... T0.5 percent ad val,

Ve from certain countnes ender peneralized system of peeferences

2 Manganese ore typleally ranges from 35 percent o 54 percent manganese content.
AFerromanganese typieaily runges from 74 percent to 95 percent manganese content,
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Depletion allowanee,—322 percent (domestic). 14 percent {foreign).
Government Programs:

Slockpile status—Nov. 30, 193}

Materia Gl Tatal Authorized  Sales, 11
imventory  for disposal mo

Battery:

NATUEAL OB £2 185 45 1

Synthetic diogide. R 25 3
ChBmICAl BB .. oot s 170 221 51
MEtalfirQiCal 018 e 2,100 2409
Ferromanganese:

HIBR CBIBON oo e e 438 B00 e

Wedium carbon ... e 29 ..

4

Silicomanganese ...,
Electralytic melal ...

In addition to data shown, the stockpile contains 34,000 tons of natural battery
ore and 961,000 tons of metallurgieal ore, both of nonsteckpile grade.

Events, trends and issnes—Ready availability worldwide of munganese for
metallurgical purposes was evidenced by sluggish commodity markets. Further
changes in ownership of domestic electrie-furnace ferroalloy plant put U.S,
production of manganese ferrcalloys predominantly under foreign control.

From a 1978 buse, U. 8. demand for manganese is expected at an annual rate
of about 1.6 percent through 1900, It is estimated that in 1982 domestic mine
produetion of manganese ore will be zero, and U.8. apparent consumption of
manganese will he 1.2 million short tons, content bhasis U.S. demand will con-
tinue to be snupplied primarily by imports except as it might he supplemented by
deliveries of Government stockpile excesses, Extensive deposits of manganese
nodules on the deep ocean floors continue under investigition by United States
and foreign companies. In the continuing ahsence of a Law of the Sea Treaty,
the TV.8. Department of Commerce, a3 authorized by Publie T.aw 96-283, published
regulations under which 10-year licenses could he issued to eligilile 1.8, citizens
for deep seabed exploration.

Manganese iz an essential element for man and animals, In excess, however,
it can be harmfual. Although manganese poisoning ean be an industrial hazard,
it is not ordinarily a hazard to the general popnlation. Environmental effects
of ocean mining are incompletely known, but inveatigative work to date suggests
that they probably are not signifleant, at least during exploration. This work
is continning. ‘

Mine production

Reserva base 4

1980 1982 2

World mine production and reserve base:
RSB .. . oo oo e e e 2,162 2,200 330,000
Brazil . 22,400 230 95,000
Gabon ......... 2,366 1.800 159,000
INIA i e 1,814 1,800 50,000
South Africa, Republic of ... 6,278 6,600 2,200,000
QOther market economy countries .. 21218 1100 53,600
USSR e, 11,300 11400 2,400,000
China, Mainland ... 21,750 1,700 50,000
Other central eCoNOMY COUMIIES. . oot z]4} 100 25060
WOR B0tal % e e 229,000 £9.000 5,400,000
VPending establishment of criteria for the reserve base, classification of data is based om a jucgmental appraisal of current knowledge and

e

Data may nol add 10 1otals shown Decause of andependent rognding
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World resources,—Identified land-bared resources are very large but are ir-
regularly distributed. The TU.&.8.1R. and the Republic of Sonth Africa account
for more than 80 percent of the world identified resources; the Republic of
Sonth Africa for more than 75 percent of those of the market economy countries.
There are alsc very extensive deep-sea resources in the form of manganese oxide
deposits over large areas of the ocean floors, particularly in the equatorial
Pacific Ocean.

Substituies and alternates.—There is no satisfactory substitute for manganese
in its major applications.

TaprLE VITI.—TU.8. PLATINUM GRoOUP IMPORTS

1980 dependence on foreign sources : 88 percent,
Pereent of imports: Republic of South Africa 54 percent, United Kingdom 14
percent, U.8.8.R. 11 percent.

[Unit of measure: Thousang troy ousces)

1540 1950 1460 1963 1970 1475 1980

National stockpite:

OBJBEHIVE .ooeoe e (1) 590 509 1,767 1,872 3,862 4,408
inventory....... e (1) 248 1378 1,534 1,717 1725 1,725
Deficit or SUTPHIS ....coocooeeeee e (1} —342 869 233 8% 2137 2683
United States:
Ming production ... cooee oo e 42 38 20 38 2 19 3
Number of producing mines. l 1 1 1 1 1 i}
Old scrap recovery........... 66 58 71 108 350 270 331
Apparent consumption.... .....o.cocooev e, 207 364 690 1,111 1,681 1737 2,859
111141 O 186 428 681 1,153 1,532 1,820 3,502
impart reliance (percent} o . KA 74 86 87 78 83 88
SEICKS oo e . 270 267 516 926 165 849 973
Ore reserves (metaf content) .................. (1 {M {4} 50 3,000 1,000 1,000
Production by area:
Japan ..., ? 5 8 19 43
South Africa.. . 72 100 406 754 1503 2500 3100
USSR oo e 100 151 330 1,700 2,200 2,850 3,250

21 162 507 498 slo 418 408
8 26 28 11 26 27 i1

North America (includes United States) ... ...
Latin America (includes Mexico)..........
Western Europe ...
Eastern Europe. ...

OtRE ASIZ l |
AUStralia a0 D0BANMIA . .......o..covv e ettt ? if
Waorld preduction total.........co.coocn 156 439 1,874 2869 4,239 5719 6,831

World reserves {metal content) .. . (%) m (Y ap0C0 424000 551000 1,180,009
Number of producing countries ..o 7 § ) f 8 9 9

! Unavaiiable.
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Tasle IX.—U.8, PLATINUM IMPORTS

1980 dependence on foreign sources: 87 percent.
IPercent of imports: Republic of South Africa 74 percent, United Kingdom 15
percent, Canada 2 perceut.

[Urst of measure: Troy ounces)

1940 1950 1950 1965 1970 1975 1980

National stackplie:

ODJRCHYE. .., (1) (1} 165,000 450,000 555,000 1314,000  1.310,000

Inventory ....... (RS (1 (¥} 766,000 450,035 452 B45 452 640

Deficit or surphis ..o oo, (*) (1 (1) 4316000 104,955 861,355 -857,360
lnited States:

Mire production..................... 8,000 13,000 10,000 10,000 8,000 6,000 1,000

Number of producing mines ... 1 1 1 1 1 I 0

Qk 5Crap recovery........... 48,000 34,000 39,000 54,000 118,000 194,000 154,000

190,000 283,000 268,000 368,000 509,000 874,000 1,264,000
127000 249,000 238000 387000 540,000 480,000 1,615,000

Apparent consumgtion .
115771 S

tmport reliance (pereent).......... (n 84 82 83 75 87 87
StOCkS oo 144,000 125,000 261,000 389,000 292,000 421,000 502,000
(Ore reserves {metal contenl) ... {1) {1} {1} 50,000 <3,000000 < 1,600,000 < 1000000
Production by area:
CRINA .o (N %)) (L) 0 0 0 ¢
JAPAN o {1 {1 (M 2 466 3,296 5486 12,900
South AffiCa .oooovoee (1 M (1) 465,000 930,000 1612000 1,891,000
LSSR o (1 {1 {vy 510,000 560,000 795,000 812,000
Narih Amercia {includes
United States) .......ooooovouees (1) M (1 210,287 216,467 179,068 162,000
Latin America {includes
Mexico) ... ... (*) (1) {4 10,317 24,408 20,500 12,000
Western Europe...... () {1 (%) 0 320 306 300
Eastern Europe ... (4 (1} () 0 0 0 700
Other Africa... (" {*} {1 353 23 162 120
Other Asia........... ) (%) (1) 0 352 574 0
Australia and Qceania......_ . (*) (1) () 0 i 430 2,500
World production total ... (1) (*) (*}y 1198423 1835116 2513525 2893580
World reserves {metal content) ... {ty 15000000 15000000 {1) 225,000,000 297,000,000 520,000,000
Number of produging
COUALIES .oovvovv () () " 7 g 10 19

' Unavailable,
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TasLe X.—T.8. PaLLApiuM IMPORTS

1980 dependence on foreign sources: 90 percent.
I'ercent of imports: Republic of South Africa 49 percent, U.8.8.R. 26 percent.

United Kingdom 12 percent.

[init of measure: Troy ounces)

1940 1950 1960 1963 1970 1575 1980
Nationat stockpile:
ObjRCtiVE. .o (1) {1} 340,000 1,300,000 1,300,000 2450000 3,000,000
fnventory .. {1} M (r) 738000 1243837 1254534 1,235,003
Deticit or surpius.......ccooccoreeeee. {1} {1) {1y —562,000 —50,188 —1,195006 — 1744997
United States:
Mine production............. 5,000 18,000 14,000 21,000 10,600 13,000 2,900
Number ¢f producing mir i 1 1 1 1 0
Old scrap recovery.............. 15,000 21,000 35,000 50,000 209,600 150,600 162,000
Apparent consumption 79,000 150,000 371,000 675000 1,306,000 580,000 1,483.000
Impoarts ... ... 60000 147000 368,000 741600 811,000 3730600 1,619,000
Import reliance (percent).. ... (k! 1 87 39 B3 72 90
SUOCKS oo v, 33,000 108000 204,000 427,600 333,00 336,600 353,000
COre reserves {metal content) ... (L (M) {1} <5000 3000000 <1,000000 < 1,000,000
Production by area:
CRIN3 .o e e (1) () () 0 0 0 0
fapan....... () (1 (1} 2,952 4610 13,915 29,700
Sauth Africa R (" (Y 187,500 376,600 656,060 806,000
USER v {1) {1} {ty 1,020,000 1,320,000 1,550,000 2,178,000
North America ({includes United
Sates) v (%) (1) 205731 216,134 184,047 186,000
Latin America (inciudes Mexico} . { () 5] 89 211 200 100
Western Earope ..o (*) (0 0 320 300 300
Eastern Burope ... { (1) (1) 0 0 0 5,300
Other ACa. e (%) &) 353 213 0 {0
Other Asia . ... e (%} (Y 0 878 836 a
Auslralia and Oceania............ .. ( (%} (" 0 0 1,400 7,200
world production totat ... ... ( (1) (1) 1416525 1817426 2440698 3,212,600
World reserves (metal content) ... ('} 7,500,000 7,500,000 ('} 148000000 194,000,000 434,000,000
Number of producing countries . . { {*} M 7 9 9 9

! Unayailabls
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TABLE X1.—U.8. IRip1UM IMPORTS

1980 dependence on foreign sources : 88 percent.
I'ercent of imports: Repuhlic of South Africa 50 percent, United Kingdom
28 percent, Wegt Germany 5 percent.

|Urit of measure: Tray ounces)

1940 1850 1980 1965 1970 1973 1980
Nationai smcknile;
(bjective .. (1) {1 4800 17.000 11.060 97,761 48,000
{nventory ... ('} (v} (t) 14.000 17,256 17,002 16,991
Deficit or surp\us .................................... ) (1 () -3000 +756 --80.759  —81009
United States:
Mine produstion ... oo 1,000 {H (") {H 1,000 0 ]
Number of producing mines - 1 1 1 1 t 0 0
Old scrap recovery ... ... 1000 1,000 300 1,000 2,000 2,000 3,000
Apparent consumplios. .. 19,800 NA §,000 10,000 8,000 15,000 24,000
imporls ... U 200 7,000 4000 7,000 11,000 21,008 44,000
Impori rellance (percenl) oY (") ) {1} 62 8 38
Stocks. ... 32000 (v 11060 18,000 16,000 18,000 15,000
(Ore reserves (metal contenl) e None None Rone None None None None
Production by area:
BRIME oo e e e (" () S 0 0 0 0
JAPAN o {1 (4 (%) 0 0 0 0
South Africa.. e Y) (B (1) 11660 20.900 33,800 31,000
USSR e NS () (1} 34.000 44 000 53,000 £5,000
North  America (inciudes Unned
States) .. . (k] M (10,189 11,000 8,943 8,000
Latin Amenca (mc!udes Mexmo] () {1} () 357 843 700 400
Western EUrope.....oooeo oo (1) (" () 0 0 0 0
astern BUMODE... s () (4 (1 0 0 0 0
(Other Africa ... . (1 (M (% 0 0 0 0
QOther Asia... . . " ] (" 0 0 0 0
Australia and Oceama (n (&) {") 0 0 0 0
World production: tetal. .. ] [ 'y 56,206 16,143 46,443 104,400
World reserves .. {1y 2,500,000 2,500,000 (1} £.000,000 8000000 17,000,000
Number of nmducmg countries . (*) (" [RD] 5 5 4 4

! Unavailable.

TABLE XII.—FAcT SHEET oN PLATINUM GROUP

[Platinum, palladium, iridinp, osmium, rhodium, ruthenium; data in thousand
troy ounces, unless noted]

Domcelir production and use.—Domestic primary production was derived partly
as a byproduect of copper refining by three firms; and partly from placer deposits
in Alaska by a single firm. Output was valued at about $1.4 million. Secondary
metal was refined by about 30 firms, most in the East and Midwest. The platinum-
group metals were sold by at least B30 PrOCessors and retailers, Iargely in the
Northeast, and were distributed among using industries as follows; Automotive,
30 percent; electrical, 26 percent; chemiecal, 14 percent; dental, 12 percent and
other, 18 percent. ’l‘he gutomotive, chemieal, and petroleutn refining industries
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used the platinum-group metals mainly as eatalyst: other industries used the
metals in g variety of ways that took advantage of their chemical inertness and
refractoriness.

1977 1978 1979 1980 19811

Salient statistics—United States:

PrOduCOn: MIRE ..o e e ) 8 7 3 6
Refinery:

SBEONAAIY ..o reeee e e 195 257 309 33 350
IMPOMS fOr COMSUMPLION ......ooeococ oo 2,510 2921 3478 3,502 3600
ENDOTES et eeren e 427 703 a0 765 975

None Nene None None None
1,592 2,260 2,756 2,206 2,000
2,357 2,635 2985 2,889 2356

Shipments from Govt. stockpile excasses..
Consumption {reported sales te industry) ...
Apparent cOnSUMPHON.. .. oo
Price {dollars per ounce): 2

PIAYINUM {VETAZR) oo e e 162 237 352 43 475

Palladium (QVEIEE) ..........vv oo e e 80 71 113 214 150
Stocks, yearend (refiner, importer and dealer) . ..o 1,013 86l 761 973 1,000
Employment: Refinery 1o 350 350 375 400 400
Net import reliance * as a percent of apparent consumption... ... . 91 90 &4 48 85

! Estimate.
2 Producer price. ) ]
* Net import reliance equals imporls minus exportd plus adjustments for Government and industry stack changes.

Recycling.—In 1981, about 330,000 ounces of platinum-group metals were re-
fined from scrap on a non-toll hasis, an amount equivalent to 18 percent of sales
to industry. The quantity of toll-refined secondary was much larger, amounting
to more than 1 millien ounces. The proportion of new scrap to old scrap was not
known.

Import sources (1377-80) —DRepublic of South Africa 55 percent, U.S.8.R. 18
percent, United Kingdowm 11 pereent, Other 16 percent.

Most favored nation (MFN}

Taailf item Number Non-MFN Jan. 1, 1982
Jan. 1, 1982 Jan. 1, 1987
Or€ B01.3% Free .o FPRE e FrER
Platinum-group metais ... 605.02, 505.07 Free..... veverreoneenne BB e, FTEE
Alloys ..... s 505,03, 605.08 156 percent ad valorem . 8.2 percent ad valorem .. £5 percent ad valorem,
SOIBD. e 60570 Free .o, PR FrEE.

Depletion allowence—22 percent (domestic), 14 pereent (foreign).

Government programs.—The Bureau of Mines conducted researeh on the proc-
essing of domestic platinum-group metals ores, on recovery from electronic serap,
and on electrodeposition of platinum-group metals eoatings. Automobile emission
standards for 1982 models remained unchanged from those set for 1981 models,
At the same time, the Environmental Protection Agency granted waivers on some
pollution standards for certain 1982 model automobiles.

Stochpite sfatus - Now. 30, 1981”

Material Goai Tt fulhorizes  Sales, 1]
meentory  Jor disposal ma
1 T 3,000 1,253
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In addition to data shown, the stockpile contains 13,000 troy ounces of platinum
aud 2,000 troy ounces of palladium nonstockpile grade material,

Events, trends, and issues—In 1981, world production of platinum-group
metals was about 6.8 million troy ounces, essentially unchanged from that of
1880. The Republic of S8outh Africa and the U.8.8.R. accounted for 94 percent of
the world total.

Sales of platinum-group metals to U.8. industries dropped 9 percent in 1981 to
about 2.0 million ounces. Catalysts in automobile exhaust converters was again
tho largest single end use. It is estimated that in 1982 domestic mine production
of platinum will be 6,000 ounces and U.S. apparent consumption will be 2.4 mil-
lion ounces. From a 1978 base, demand in the United States is expected to
increase at an annual rate of about 1.5 percent through 1990,

Imports, which account for essentially all of the annual U.S. requirement for
primary platinum-group metals, dropped 14 percent, to about 3.0 million ounces.
The Republic of South Africa was the most important source, followed by the
United Kingdom (which has no mine production, but is an important processor of
concentrates imported from the Republic of South Africa and Cannda), and the
U.8.8.R.

Dealers’ prices for platinum and palladium, as reported in Metals Week,
declined sharply in 1981. Both metals were at their highost price levels in the
first week of January {platinum $565 per ounce and palladium $142 per ounce}.
Starting in February, the platinum dealers’ price ranged between 3400 per ounce
and $3500 per ounce for most of the year. In March, the platinum dealers’ price
briefly increased to $338 per ounce, aud in Aungust, briefly decreased to $308 per
ounce. The palladium dealers’ price declined below $100 per ounce in June. By
October, hoth the platinum and palladium dealers’ price were well below the pro-
ducers’ prices. The platinum producers’ price remained at §475 per ounce through
the year, but the palladiuvm producers’ price decreased from $200 per ounce to
$140 per ounce on February 20, and then decreased again to 3110 per ounce on
May 28.

Exploration and evaluation of the platinum-group metal resources in the 8till-
water Complex, Montana, currently the only 1.8. deposit where significant pro-
duction of these metals is possible, continued. Although U.8. deposits may he
developed, it is unlikely that domestic production could satisfy domestic demand.
Environmental factors concerning present domestie production are those asso-
ciated with copper production.

Miﬂe production Reserve
1980 1981 = base *
World mine production and reserve base:

UIHET SEAES ..o oo erees e s s e i 3 ) 16,000
anada......o..ooee.. 405 350 9,000
South Africa, Republic of ..... 3,100 3,100 970,000
Other market COROMY COUMMEIZS ... coorerr e e 12 I NA
WOTIE 1011 e s s s e 5,830 6,780 1,195,000

' Pending estabilishment of criteris for the reserve base, classilication of data is based on 2 judgmental appraisal of current knowiedge and
assumptions,
2 Estimate.

World resources—World resources of the platinum-group metals are estimated
to be about 3.2 billion troy ounces, 2.7 times the estimated reserves, and more
than 20 times the forecast demands for primary metal in the period 1981-2000.
Total U.S. resources are estimated at about 300 million troy ounces, most of
which oceur in Montana and Minnesota.

Substitutes and allernates—Potential subatitutes are gold, silver, and tung-
sten in electrical and electronic uses; gold in dental uses; metals, such as the
rare-earth elements, nickel, vanadium, and titanium, and molecular sieves, in
catalytic uses. New and/or improved engines and fuels, and electric automobiles,
could reduce the use of platinum-group inetals in emission control catalysts in
automobiles,



36

TasrLE XIII.—U.8. Vaxaviux IMPORTS
1980 dependence on forelgn sourees: 17 percent.

Percent of imports: Republie of South Africa 62 percent, Finland 18 percent.
Canada @ percent, (tther 10 percent.

[Unit of measure: Sherl tons of contained vanadium|

1940 1950 1960 1965 1870 1975 1980

Natianal stockpile:

OBICEVR e &) (n (M 1400 540 540 8,700
FVBIIONY oo e (1) (1) ( 7.865 3,345 540 543
Deficit or surphis ..o {1 (4 (V) +6465 +2805 b —8157
United States:
Mine production ... e 1,081 2,208 4,971 5,226 5318 4143 4,806
Number of producing mines. ..., {1} 1 m i (' 64 101
Wil production ... ...cc............ 174 1821 5495 6,160 5,594 4,859 5,506
Number of operating mills (1) {t ] ) 5 ] 6
Apparent consumption. ... {1 2,398 2,223 7,208 7,066 7858 6,607
IMPOMS .o e 1,287 762 10 18 2024 4236 29N
Import reliance (percent).....coococnicrnens ( 4 0 15 21 38 17
SHOOKS et e e {9 {4y &) 22117 4,011 4516 4,144
L0 0 N M ) (t) 580,000 115000 115,000 115000
Production by area:
South Africa.... 656 11,734 14000
Nerth America (includes United States). 1,081 2,298 4971 5226 5,318 4,743 4,806
H 610 668 400

Latin America {includes Mexico)................... 1,37% 487 ...
Western Europe.................... e et e

Eastern Europs....
(Other Africa ...

625 1813 2640 1915 3700
e

World produstion tatal......oooo. 3,333 3,108 1,238 9,834 19439 28471 39556
World reserves (miilion short tons) ... RE ") (1 (R3] 10.1 0.7 204

Number of producing countries...........coo.vccorevnceee 5 5 5 5 8 7 8

! Unavailahiz

TaprLe XIV.—Facr SHEET oN VANADIUM
[Data in thousand pounds vanadium content, unless noted]

Domestic production and use—Iive firmg produnced vanadium oxides in 1981
from domestic materials that included Colorado IMateaun uranium-vanadium
ores and siudges, Arkansas vanadium ore, and Idaho ferrophosphorus slags.
Four other firms preduced oxides and/or ferrovanadium from petrolenm residues,
utility ashes, spent catalysts, and imported iron slags. Mill production was valued
at an estimated $76 million. The chief use of vanadium was as an alioying agent
for iron and steel. It was also important in the production of titanium alloys, and
as a catalyst for production of sulfuric acid. About 210 plants throughout the
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United States reporfed consumption in 1981, Major end use distribution: Trans-
portation, 35 percent ; construction, 27 percent ; machinery, 25 percent ; chemicals,
4 perrent ; and other, 9 percent,

1977 1973 1979 1980 1981 1

Salient statistics—United States:
Praduction:
Mine {recoverable basis) . 13008 3,546 11.04G 4512 10,600
Mill (recovered basis) 2. .o 10416 10409 11517 11012 12,100
Imperts for censumption-
Ores, $Iags, TeSITUES ..coocooooeerooe e 5624 4488 4883 3,572 5,300
Yanadium pentoxide {anhydride) . 896 1478 1814 1711 830

FRIrovanaciim_. ..o 673 782 1.033 525 2,100
Exports: 8

Vanadium pentoxide (anhydride) ..o 304 1,388 706 811 449

Other compaunds plus ores.... . . ... e 731 581 320 150

Ferrovanadium.. e
Shipments from Government stockpile excesses ...
Consumption (intermediate praducts), reported. .
Consumption, apparent * ...
Price {average, per pound VO, o
Stocks: Producer and consumer, yearend. .......

65 L3091l L1370
10522 13260 13438 12278 14§00
16038 16328 16063 13214 20700
295 8117 S33 PN §3E
8726 §106 6805 B2 6800

EMPIOYMENT ..o %) {) ) {5) (%)
Net impert reliance * as a percent of apparent consumption 39 36 28 17 42
----- ;'Estwmale‘

? Produced from domestic matenals

“ Etfective Jan 1. 1978, vanadium export classifications were nof directly comparable with earlier vears because of changes 1t statistical
classifications of the Bureau of the Census, IS, Department of Commerce.

 Includes processing losses from low-grage imparts,

*Nel imporl reliance eguals imports mirus exparts plus adjustments for Government and mdustry stock changes

5 Nol available

Reeyeling.—TRelatively small quantities of spent catalysts containing vanadium
were reprocessed. Some tool steel scrap was recycled primarvily for its vanadium
content. Vanadium was also recycled as a minor component of scrap iron and
steel alloys, which were used principally for their iron content.

Import sources (1977-80) —Republic of South Africa 58 percent, Chile 16 per-
rent, Canada 7 percent, Other 19 percent.

Most favored nation [MEN)

Tariff item Kumber Non-MFN Jan. 1, 1987
Jan. 1, 1982 Jan. 1, 1987

(Ore and concentrate.... ... 60160 TFree. ... . Free,
Vanadium-bearing materials (sfags and  603.65 Free...... Free,

residues).
Ferrovanadium ... oo 606,50 5.7 percent ad val......... 4.2 percent ad val......... 75 percent ad val.
Metal, umwrought, and wasle and 63258 4.5 percent ad val........ 3.7 percent ad val ... 75 perceni ad val.

serap.
Ammonium vanadale............. .. 417.42 14.2 percent ad val... ... 11.2 percent ad val.......... 40 percent ad val.
Vanadium carbide........... . 42288 53 percent ad val........ 4.2 percent ad val.......... 25 percent ad val.

. 40 percent ad val
. 40 percent ad val.
40 percent ad val.

Vanadium pentoxige (anhyﬁride) 472.60 16 percent ad val..... 16 percent ad val....
Vanadium compounds, other ... 422.6¢ 16 percent ad val.... ... 16 percent ad val....
Vanadium salts of organic acids ... 427.22 13.9 percent ad val.......... 13.9 percent ad val
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Depletion allnwanece.—22 percent (domestie), 14 percent (foreign).

Government programs——Burcan of Mines research included investigations to
improve vanadium recovery from low-grade ores and a study of the environ-
mental effects of using high vanadium fossil fuels. The General Services Ad-
ministration sought to acquire 1.8 million pounds (gross weight) of vanadium
pentoxide for the National Defense Stockpile.

Stockpile status—HNov. 30, 1981

Materia il Total Authorized  Sales, 11
mventory  for disposal hieh]
Vanadium pertoside ..o 15,400 1082 e,

Events, trends, and issucs—Consumption of vanadium increased In 1981, pri-
marily becanse of improved activity in the steel industry. In the fnture, ¢ nsumn-
tion of vanadium should grow with increased demand for high performance mate-
rials and especially for high-strength low-alloy steels. Weight savings ohtained
by the nse nf these steels are particularly attractive in the transportation indus-
fry. It is estimated that in 1982 domestic mine production of vanadium will be 11
million pounds on the recoverable basis, and U.8, apparent consumption will be
19 million pounds. From a 1978 base, demand for vanadium is expected to in-
crease at an annual rate of about 4 percent through 1990.

In 1981, mining operations on the Colorado Plateau were hurt by the continning
weak demand for uranium oxide. A new uranium-vanadium mill became fully
operational in Utah, hut two other facilities in Colorado were shut down for a
large part of the year. Byproduet vanadium continued to he recovered from ashes
of Caribbean oils burned at power-generating facilities. Shipments of vanadium
pentoxide started at one of two active mine projects in Western Australia. China
increased its efforts to market vanadium materials which are a byproduct of its
iron and steel industry.

Environmental pollution problems included radon daughter exposure in under-
ground uraninm-vanadinm mines, disposal of wastes as ponded liquids and fine
tailings, and toxieity of certain vanadium materials. Modern technology aided
the industry in controlling these problems.

Production !
e Reserve base?
198 1981

World mine production and reserve base:

United S1a1es ..o 9,617 10,600 230,000

Australia..... . - - e e e bt e et e 1.300 1,300 780,000
FIANG . oo et et e e e e 6.200 5408 280,000
South Africa, Republic of ..... 28000 24,000 17,200,000
Qther Market Economy Countries. 2,000 2200 1,100,000
China, Mainfand ...................... 10,008 11,000 5,200,009
USSR e s e 22,000 24,000 16,000,000
Warld tatal® o e e 79,100 78,500 40,800,000

! Estimate. o ) ‘
#Pending eslablishment of criteria for the reserve base, classilicalion ol datz is based on a judgmental appraisal of current knowledge and

assumptions.

3Bala may nat add to totals shown because of mdependent raunding
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World resources.—World resources of vanadium exceed 120 billion pounds.
Vanadium occurs in deposits of titaniferous magnetite, phosphate rock, and urani-
ferous sandstones and siltstones where it constitntes less than 2 percent of the
host rock, Significant amounts are also present in bauxite and earboniferous mate-
rials such as crude oil, coal, 0il shale, and tar sands. Recause vanadium is gen-
erally recovered as a byproduct or coproduct, identified world resources of the
element are not fully indieative of available supplies. While domestic resonrces
are adequate to supply current domestic needs, a substantial part of U.8. demand
i currently met by foreign material because of price advantages.

Substiiutes and alternetes—Steels containing various combinations of other
alloying metals can be substituted for steels containing vanadium. Among the
various metals that are interchangeable to some degree with vanadium are co-
lumbium, molybdenum, manganese, titaninm, and tungsten. Platinum may be
used as a substitute for vanadium compounds a5 a catalyst in some chemical
processes. The cost of these materials influences their usage,

O




