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ABSTRACT

Nigeria'’s economy is heavily hinged on its petroleum
industry, the only significant source of foreign earnings.
Nigeria ranks sixth among the ten largest oil producers of
the world, and is also one of the leading exporters of crude .
0oil. Currently, the petroleum industry is the primary
determinant of Nigeria’'s economic and financial performance.
The industry accounts for more than 96 percent of Nigeria’s
foreign exchange earnings.

In the past, Nigeria concentrated efforts on rapidly
.expanding export agricultural crops, and then in minerals,
such as tin and columbite. But lately the country has
devejoped its petroleum industry as well. Since 1982,
Nigeria has faced serious financial problems because of low
w1l prices. By 1887, o0il revenues had declined by 44
wercent. This study analyzes the potential economic impact
ctf Nigeria’'s heavy dependence on one natural resource
commodity and develops some practical strategies designed to-
alleviate the resulting economic problems.

The countryv is fortunate in having a fairly large and
rapidly growing internal market, a large and adaptable
population, =a diversified natural resocurce base, and a

well-developed basic physical infrastructure.
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These factors favor industrializatiqn and investment.
Hence alternative sources should be developed to alleviate
the economic problems caused by dependence on one commodity.

Some Nigerian mining industries are good candidates for
successful diversification of mineral exports. These
candidates are identified by analyzing the country’s mineral
endowment and the market outlook to be sure that future
demand conditions are optimistic and that the diversified
mineral production can be sold profitably. The market
outlook analysis is based on prices and consumption trends
from 1971 to 1989. The instability of revenue among these
commedities, however, is determined by regression model
calculations.

A typical export portfolio of Nigerian mineral exports
would be compoesed of crude oil (85%), natural gas (20%),
izron ore (5%), tin and columbite (15%), and coal (5%) in
order to stabilize government revenues. If the mining

industries are developed to their potential, the minerals

can be used domestically and the industries could reduce the =

enclave created by petroleum industry in the economy.
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Chapter 1

INTRODUCTION

The Federal Republic of Nigeria is a West African
coastal state on the shores of the Gulf of Guinea. The
Republic of Benin is to the west, the Republic of Niger to
the north, the Republic of Chad to the northeast, and the

Republic of Cameroun to the east and southeast..

1.1 Background and Statement of Issues

Nigeria contains within its boundaries some one
hundred and fourteen million people. The country may yet
.offer an alternative to the usual Third World stereotype of
underdevelopment, dependency, and political instability. In
Nigeria, the structure of underdevelcpment has been the
result of both external forces and internal conditions.
Inherent traditional divisions within the country were
reinforced by the former colonial power, Great Britain. The"
structure of the economy is related to precolonial cleavage,
colonial exploitation and post-independence maneuvering.
Division in Nigerian society is both horizontal and
vertical. Emerging class distinctions were deeply cut by
ethnic cleavage, while a colonially inherited federal
structure reinforced social inequalities and economic

imbalances. These imbalances exacerbated perceptions of
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politiéal domination and unequal modernization. Within the
country these tensions were briefly chapneled into a bloody
civil war in 1967 (Joseph, 1883).

In spite of this internal political situation and its
retarding effect on socioeconomic development, Nigeria is
considered a giant on the continent and especially in West
Africa.

The natural environment of Nigeria offers a variety of
resources with potential for economic growth., Until 1940,
economic growth in Nigeria was fueled almosp entirely by the
response of traders and peasant farmers to demand prices on
external agriculture markets. This response was facilitated-
by the construction of major roads and railways to port
cities, but the role of government was very limited and
relatively passive. The merging transition from a peasant
‘agriculture economy to a semi-industrialized one was
reflected in the changed compositicon of imports which in the
mid-1960 were dominated by industrial material, machinery,
and transport equipment, rather than by consumer goods as in
the past (Olakoku, 1979).

Agriculture and mineral resources are the primary
sources of the country’s wealth. Currently, the preexisting
range of commercially exploitable mineral resources include
coal, tin, columbite, natural gas, tantalite, crude o0il,

lead, zinc, gold, iron ore, halfum, lignite, among others.
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Because it has the largest population in Africa,
Nigeria offers a more extensive domestic market for the
development of manufacturing than most developing countries
in Africa. The spectacular growth of petroleum production
has recently reduced the proportionate contribution of other

industries to the national product and export earning.

1.2 Motivation

Interest in this subject is prompted by the
deteriorating foreign revenue earnings from petroleum
industry and its effects on the economy in recent years.

The Nigerian economy depends heavily on minerals and
energy resource exports. The degree of the country’s
dependence on primary commodities can be measured-in a
variety of ways. One can alternatively try to establish the
share of the commodity sector in GDP, investments,
employment, government income, or exports. In recent years
0il has accounted for the major share of export earnings,
but because of unstable o0il prices, the last decade has been
a period of boom and upheaval for the Nigerian economy
{Gelbel, 1988; World Bank, 1989). The early part of 1970s
brought economic prosperity to the country but the latter
part was marked by market stagnation or depression.

The reason behind this unforeseen circumstance is that

the Nigerian economy rose with the oil boom of the early
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1970s and collapsed with the depressed o0il prices of the
1980s. One alternative for reducing these fluctuations is to
reduce dependence on one commodity and invest in many
commodities. Such a plan could revitalize Nigerian mining
industries, such as the tin industry. World tin experienced
an unprecedented increase in price during the early part of
1980s and collapsed with the sixth International Tin
Agreement (ITA}) of October 1985. This left the world tin
market in disarray without a single clear example of
success. Nevertheless, the Nigerian tin industry will still
be able to make profit with current tin prices if the
industry is well operated.

As 1in the case of the Nigerian tin mining industry, low
revenues from tin industry occurred because of
self-inflicted wounds resulting from: low investment,
inefficiency, nationalization, and government policies. This
situation could be improved substantially through better
management practices and government policies, such as
privatization, low taxation, and direct foreign investment

in the tin and other mining industries.

1.3 Purpose
This study will analyze the potential economic impact
of Nigeria’s heavy dependence on one natural resource

commodity and will develop some practical strategies
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designed to alleviate the economic problems resulting from
the instability of o0il revenues.

This study will also focus on the Nigerian tin sector,
with reference to the iron ore, coal, and natural gas
industries as alternatives to mining revenue
diversification. The history of tin mining in Nigeria will
be divided into three periods. The first is 1894 to 1960
and will cover the precolonial era. The impacts of
investment, government policy, and labor issues will be
analyzed. The second 1is 1960 to 1972 and will cover the
ostcolonial era, and will evaluate the tin industry with
wespect to investment and tin production. The third is 1872
to 1989 and will be referred to as tin mining in Nigeria
@mfter nationalization. This section will cover government

molicy and human resource management.

1.4 Methodology and Organization

The methodology of this study entails an examination
and explanation of patterns of investment, government
policy, and performance of the mining industry in Nigeria.,.

Several theories have been advanced by academicians and
professionals alike to explain the sharp decline of invest
in Nigerian mining industries. Omitting the multitude of
factors whose impact may be insignificant, some academicians

suggest that the potential determinants of low mining output

(94}
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from Nigerian mines include heavy taxation by the
government, declining ore grades, poor investment in
operations, and nationalization of the industry. These
factors will be tested.

Chapter 2 provides an overview of Nigerian mining
companies, including and explation of the structure of each
mining company and the effect of government policy on the
industry. Chapter 3 covers the problems, opportunities,
and prospects of each mining company in the country. The
performance of these companies for the past decade will be
analyzed to see whether nationalization of these companies
has delivered the intended results for the government.
Chapter 4 contains an evaluation of alternative commodities
for export. 1t will also show design of mining portfolios
for the Nigerian economy. Chapter 5 provides an inside look
into the human resocurce management system of a typical
Nigerian mining company. The impact of government policy on
the industry will also be explored. Chapter 6 evaluates the
relative importance of the factors discussed separately
above, and then examines the implications for Nigerian

mining companies.
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Chapter 2

IMPLICATIONS FOR MINING DIVERSIFICATION

The export trade of developing countries is
characterized by a high degree of instability in earnings.
The instability is caused by a heavy dependence on a
commodity for which demand and supply are both inelastic.
Commodity price instability has major negative economic
effects on developing countries (Behrman, 1987; Radetzki,
1890). However, a country can stabilize its inflow of
export earnings by diversifying its export commodities. The
stabilization in earnings results from the portfolio effect
of the diversification in sources of earnings, since the
export earnings of two commodities having a counter-cyclical
pattern in demand or supply can vary less than the earnings
from either commodity.

As Detrie and Ramanantsoa (1986) point out, the
decision to diversify should be based on the competitive
position and the resources available to achieve
diversification. The mining industry offers two alternatives
to diversification: acquisition of new ventures and
exploration and development. In the case of
Nigeria, diversification will be achieved through the
exploration and development of its huge mineral potential.

To implement a mining diversification policy, the

<]
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mineral potential of Nigeria will be analyzed in order to
identify potential candidates for diversification. Next,
the market outlook of the chosen commodities will be
analyzed to make sure that future demand conditions are
optimistic and that the diversified mineral production can
be sold profitably. Profitability in this case could be
measured in terms of the number of citizens employed by the
industry, degree of integration with other segments of the
economy, and the amount of revenues contributed to the GDP.
Finally, it will be necessary to evaluate alternative
portfolios of export commodities in order to define the
share that each must have in total export earnings to
minimize revenue instability and maximize the level of

earnings.

2.1 Mining Diversification Potential of Nigeria

The mineral potential of Nigeria is among the most
important and most diversified in Africa (Onyemelukwe, 1967;
Archibong, 1888; ). Although the petroleum industry
constitutes the backbone of the economy (World Bank, 1984
and 1989), Nigeria is mineral endowment includes huge
economic deposits of coal, tin, columbite, tantalite, iron
ore, zicornium, hafnium, lignite, crude o0il, and natural
gas, most of which are still untapped (De Kun, 1987; USDOE,

1988). In addition, there are many occurrences of lead,
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phosphate, uranium, gold, zinc, and minor ores (de kun,

1987). Figure 2.1 is a schematic representation of the

mineral potential of Nigeria.
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2.2 Crude o0il Industry

Nigerian crude o0il production occurs in the Niger
Delta, the principle petroleum province of Nigeria. The
Delta comprises some 41,000 square miles (106,000 square
_kilometers). Nigeria also produces o0il from the conterminous
of fshore portion of the Delta, approximately 33,000 square
miles. Some 0il is also produced along the sedimentary
basins of the Niger and Benue rivers (Adeniji, 1977; USDOE,
1979).

The German Bitumen Corporation began the search for
Nigerian o0il in 1908, but ceased operations with the
outbreak of World War 1 because it had made no discoveries.
In 1938 a consortium ownhed equally by Royal Dutch Shell and
British Petroleum (the Shell-D’Arcy exploration parties)
acquired exploration rights for the entire surface area of
Nigeria. Shell-BP conducted surveys until 1956, when its
first discovery was made, and the company began production
and export of crude o0il in 1958 (USDOE, 1979; EIA, 1980).
Over the years Shell-BP released significant portions of its
concession area, and by the 1960s much of this acreage had
been relicensed to Tenneco, Gulf, AGIP, Safrap, and Phillips
for prospecting.

In 1960, the newly independent Nigerian government
created offshore concessionary blocks covering its entire

continental shelf. These blocks were awarded to Shell-BPF,



T-3883

Gulf, Mobil, Texas Overseas Company and somewhat later, to
Union and Texas-Chevron.

During the initial period of development there was
little recognition of the significance of the petroleum
industry, but by 1964 both its economic and political
implications had begun to be realized. Roughly, two-thirds
of the oil operations were concentrated in the eastern area
of Nigeria, populated primarily by Ibos. The attempt of the
Ibos to protect their local interests, including oil,
resulted in the Biafran secession and the outbreak of civil
war in-1967 (Ayida, 1973; Williams, 1986). The increasing
economic significance of the petrocleum industry evoked a
series of measures by the central government occurring both
before. and during civil war. The measures were designed to
increase revenue from the industry and to control foreign
interests within the industry,

The Petroleum Decree of 1969 was particularly assertive
of governmental authority. First, the decree established the
state’s option to acquire parf ownership in commercial
operations developing out of the new licenses granted at the
time (previously only AGIP had such an agreement for an
optional government interest of up to 30 percent) Second,
increased employment of local manpower was demanded of
foreign firms. And lastly, interest in the development of

the natural gas industry was officially expressed. Soon

92
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after the end of civil war (January 1970), the government
issued new offshore o0il rights for which the foreign bidders .
were required to accept the terms of 50 percent state
participation.

Since that time, government control has been steadily
increasing. By early 1871, the terms for offshore
concessions has been raised to 60-40 percent participation
(Biersteker, 1978; 1987; Adebavo, 1981). Because of the
French pro-secessionist stand during the civil war, Elf’s

. subsidiary Safrap was permitted to resume operations only on-

yxeondition of a 35 percent government share with the

~participation level of the government to be increased to 30

wipercent later on. The Nigerian National 0il Company {NNOC)

ijwas launched at this time, and by holding the government'’s

s~whare in Safrap, it was involved in production operations

~iFrom the ocutset. In late 1971 NNCO assumed the state’s

~optional 33 percent interest in AGIP’s production operations .
together with AGIP’s Jjoint interests with Phillips 0il Lo
Company.

During the civil war, while production operations had
been largely curtailed. exploration and development
centinued. The postwar period has shown tremendous growth in.
petroleum production. Output rose from the prewar level of
600,000 barrels per day to 1.25 million barrels per day by

September 1970, mostly as a result of the earlier



T-3883 14

discoveries (USDOE, 1979; NNPC MPI, 1981). Growth continued
throughout 1972 and was maintained by a number of
significant discoveries. Crude o0il output tripled over
three consecutive years from 197.2 million barrels in 1969

to 665.3 million barrels in 1972.

2.3 Crude 0il Production

Nigerian oil production began in 1958 (table 2.1) In
over two decades, o0il production has increased to a rate in
excess of 2 million barrels per day and over 750 millions
barrels per year. Making, Nigeria the sixth largest oil
producer in the world (NNPC MPI, 1981; World Bank,1989; QOil
and Gas, 18989).

Nigeria’s annual production has increased steadily
since 1958, except for two periods of decline. The first
preduction reversai occurred in 1967 and 1968 as the result
of the Biafran war. The second occurred in 1975 as the
result of the combination of a worldwide decline in crude
0il demand and the increased availability of crude oil from
such new sources as the North Sea and Alaska.

Overall from 1858 to the early 1980s, Nigeria’'’s o0il
production increased at an average annual rate of over 20
percent per year. The highest annual production occurred in

1979, when Nigeria produced 840.2 million barrels.
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Table 2.1. Nigerian Crude 0il Production
(in millions of barrels)

Year Daily Average Annual Reserves
{millions of barrels) (Billions)

1958 5.1 1,876 0.9
1959 11.2 4,096 2.6
1960 17.4 6,367 4.2
1961 46.0 16,802 11.2
1962 67.5 24,624 17.2
1963 76.5 27,913 20.1
1964 120.5 43,997 89.6
1965 274.2 100,065 193.2 o
1966 417.6 152,428 280.0 N
1967 319.1 116,462 215.6
1968 141.7 51,732 103.6
1969 540.3 197,204 3R80.8
1970 1,083.1 395,331 742.0
1971 1,531.2 558,888 980.0
1972 1,820.7 664,546 1,190.0
1973 2,054.3 749,820 1,400.0
1974 2,255.0 823,064 24,785.0
1975 1,783.2 650, 885 23,961.9
1976 2,072.5 756,449 23,311.1
1977 2,085.1 761,062 22,554.7
1978 1,897.0 692,405 21,793.6
197¢% 2,302.0 840,230 21,101.2
1980 2,055.0 750,075 20,261.0
1981 1,433.0 523,045 19,510.9
1982 1,295.0 472,675 18,987.4
1983 1,241.0 452,965 18,514.0
1984 1,419.0 517,935 18,062.1
1985 1,491.0 544,252 17,544.2
1986 1,463.4 534,165 17,010.1
1987 1,333.8 486,869 16,523.3
1988 1,300.0 474,500 16,048.8
Source. International Petroleum Encyclopedia, 1989

and various issues
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2.4 0il Revenues

The price Nigeria received for its oil increased
steadily between 1971 and 1973; in nominal dollar terms the
rise was about 22 percent. Then, in nine months from late
1973 to mid-1974, government o0il revenues almost quintupled
because of higher prices, greater production, and an
increase in its share of the o0il revenue through greater
public ownership and royalties.

Thus, the Nigerian government found itself in mid-1974

with much more revenue than it had anticipated (Washington

Post, 20 January 1984}, The effect of this is summarized
in figure 2.1. The country’s budget surplus for 1974-1975
was very large, and its balance-of-payments surplus shot up
about twenty times from the relatively small sum of 153
million naira in 1973 (Okigbo, 1981). Nigeria’s leaders
suddenly found themselves with vast new rescurces that could
be used to accomplish their economic, political, and social
objectives. As large surpluses from oil revenues were
accumulated abroad, the government spending accelerated
rapidly from only 3.6 percent of non-mining GDP in 1970 to
29.5 percent by 1976. This acceleration was so strong that
it absorbed more than the entire increase in oil income
between 1970 and 1976. The excess, together with a

considerable rise in spending, resulted in a deficit.
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Million Naira

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984

o yeor + oil rev ° tot rev

Figure 2.1. Nigerian Revenue Trends

Source: Central Bank of Nigeria Annual Report, 1984.

17
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2.5 The Nigerian Tin Supply

The world tin supply between 1985 to 1989 has been on a
downward trend because of the collapse of a stable tin price
on the London Metal Exchange in 1985. Since this incident,
production at many mines around the world declined or
ceased.

Nigerian tin production has a different twist.
Production has been decreasing for the past twenty years.
This occurred not because of weak market prices but,
significantly, because of a lack of investment. Investment

must replace necessary capital goods that are used up during .

‘the course of production if current production levels are to:':-

- be maintained or increased. To increase output, the yearly
capital expenditure must exceed the capital needed to keep
the capital stock intact. A depreciation of capital stock
will translate into a decline in production because unit
costs will steadily increase through high maintenance costs
and machine inefficiency, shifting the supply curve to the
left. A decline in production then prevails.

State-owned mining companies in developing countries
tend to have a diversity of development objectives such as
providing employment and maximizing revenue (Mikesell, 1971;
Moran, 1985). For example, the funds that are supposed to
be plowed back into the operations are channeled to other

projects. Consequently, production from the mining sector
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declines in the long run.

2.6 Tin Production before Independence

In 1874, the British took over tin mining in Nigeria
through the inauguration of the West Africa Company. By
1889, Nigerian tin was exported regularly with the first
shipment of 3.25 tons. From 1874 to 1914, the amount of tin
that came out of Nigeria was very small. The tin ore
exported came from the efforts of a labor force that
prospected and washed in the old way. The Europeans did not
invest to improve the industry. The 120 tin mining
companies operating in the country during this period made
their profit through control of land and the exclusive right
to export tin; in other words, through the exercise of
force. In 1910-1911, A.F. Calvert {(1912), estimated that
some two hundred Europeans prospectors were at work in
Nigeria, often acting as agents for several firms at the
same time. By July 1911, it was estimated that 3 million
British pound sterling had been placed in Nigerian tin stock
in London, and by January 1912, Nigerian tin shares were the
most actively traded stocks in London (Freund, 1979).

By 1912, Jos Tin Areas Limited was formed. This
company operated a small bucket dredge at Jos. At the same
time, another dredge was successfully operated at Bawa from

1913 to 1915. By 1920, the Bisichi Tin Company (Nigeria)
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was using seven monitors and four elevators. The
mechanization of the Nigerian tin industry was extremely
slow during this period and the industry produced less than
the tin industry of Malaysia.

From 1921 to 1939, the total investment by all

companies operating in Nigeria was estimated at 0.5 million

British pounds sterling. However, within the same time,

total investment by companies operating in Malaysia was 29.1 .

million British pounds sterling. Between 1930 and 1939,

20

there were 79 dredging companies in Malaysia as opposed to 2 -+ v

in Nigeria. It was this kind of low investment which changed.

the pattern of Nigeria tin production (Freund, 1981).

Lack of investment in Nigeria tin mining started during
the precolonial era and the problems it created still
linger on. Tin production in precolonial Nigeria involved
three distinct stages. The first involved prospecting,

on-site washing, and separation of the ore. The second was

smelting the process of transforming the black tin into pure:

tin metal. The third was smithing, the process which
fashions tin into various products.,

Washing the ore consumed a lot of labor because the
process was primitive, To wash out impurities, the
prospectors would dam back a stream, control the water with
a canal, and allow the water to race through a downward

sloping channel. According to Bernard Fagg (1960),
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prospectors devised artificial sluices when there was
insufficient water flow. Furthermore, simple washing
operations were conducted in specially designed calabashes
(a liquid container manufactured from pumpkin fruit). After
washing, the end product was mixed with water and pounded
into cakes in preparation for smelting.

The development of smelting was the most essential
process which made possible the practical use of tin. The
smelting facilities in precolonial Nigeria utilized a mud
furnace and an abundance of firewood. The furnaces were
constructed with the same mud used in home construction. The
furnaces stood approximately three feet high and were placed
in huts with thatched conical roofs to protect against the
weather. The smelting process was carried on by loading the
charge into a cavity with alternate layers of charcoal and
tin ore, and igniting it with glowing embers. At the rear
of the furnace was a pipe-like entrance for the forced
draught, which opened out in the furnace, continuing in a
downward direction right through the front wall, at the base
of what was used as the discharge avenue. During the
smelting process, more charcoal and tin ore was loaded into
the furnace at regular intervals until full capacity was
obtained. The melting process was labor intensive. Once the
metal separation occurred, it was allowed to trickle into a

mold from which tin straws were made. Each furnace was
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estimated to have an annual capacity of 20 tons of tin with
a 43 percent recovery rate (pure tin from black tin). This
method increase tin production in Nigeria between 1939 to
1957 as shown on table 2.2

The final phase of production involved the
transformation of tin straws into objects of pure tin ore or
alloy. According to Gobel (1976), tin smithing was
developed in ancient northern Nigerian towns, such as
Bauchi, Kano, and Bida. Tin was used in the manufacture of
sheaths, horsegear, and rings which are locally traded. Due
to the availabilty of ore, the prices of the finished
products was extremely low and as these items get more
accepted within the country, the demald for the products
increased. As time goes on, the demand for the finished
products was not limited to Nigeria due to tran-sahara trade
syvstem. The products were in great demand in other West
African countries, especially in countries such as Niger,

Mali, Cameroun and Ghana.
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Table 2.2 Tin Production in Nigeria: 1939-1960,
{thousand of tonnes)

YEAR TONS OF ORE MINED
1939 13,003
1940 16,568
1941 16,538
1942 17,107
1943 17,463
1944 17,258
1945 15,482
1946 14,252
1947 12,597
1948 12,740
1949 12,171
1850 11,333
1951 11,596
1952 11,578
1953 10,910
1954 11,026
1955 11,681
1956 12,722
1957 12,242
1958 7,414
1959 8,310
1960 7,675

Source: Freund, Bill, Capital and Labor in the Nigerian
Tin Mines, 1981
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2.7 Tin Production after Independence

Government investment caused tin production in Nigeria
to rise after independence in 1960. By 1961, the first
domestic smelter commenced operation and all the high-grade
cassiterit +tin ore from the mines was processed locally.
The Nigerian government planned to mount a sustainable
effort to improve tin mining, but the government was unable
to carry out this plan because of the violent political
situation that led to the civil war in 1967. Although the

tin fields were geographically removed from the Nigerian

<ivil war of 1967-1970, tin production was still impaired by .

the loss of skilled and semi-skilled labor. A ban on
equipment for the industry and capital movement also slowed
production.

The Nigerian tin field is the only one in the world
that is also rich in columbite. This mineral is the
principal socurce of ferro-columbium, a substance which
reduces intergranular corrosion in steel and unites with
carbon to prevent corrosion, enchancing its use in special
steels.

Columbium became increasingly important with the
development of the jet-propelled airplane and was at peak
demand during the Korean war and for sometime thereafter. In
Nigeria, columbite had been discarded with the tin ore

tailings until! the mid 1930s, making its recovery at first
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remarkably cheap. After the United States stopped
stockpiling tin in 1953, producers in Nigeria switched, when
possible, to columbite. The price of columbite actually
exceeded the export value of tin in the years 1954 and 1955.

In the 1970s production of columbite was affected by
lack of investment in the tin industry as shown on table
2.3. According to the U. S. Bureau of Mines, in 1989
Nigeria was in third position with proven reserves of
200,000 tons but its production was only 20 tons. If
Nigerian columbite fields are developed to their potential,
the columbite could be used as an alloying element in steel
manufacturing domestically and in other countries. Columbite
is in greatest demand in the industrialized countries for
superalloys.

Discovery of the strengthening effect of small amounts
of columbium in structural carbon steels has led to its
growing use in high-strength, low alloy (HSLA) steels. Two
significant applications are in pipeline steels for
transporting crude o0il and natural gas. The demand for this
type of pipeline had increased for oil transporting in the
1980’s and thesame result is expected for natural gas in the
1990,s as demand for natural gas will increase due to tough

environmental laws.
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Table 2.3. Tin Production in Nigeria: 1960-1970.

{thousand of tonnes)

Year Ore Mined
1960 10,596
1961 10,634
1962 11,275
1963 11,845
1964 12,145
1965 12,818
1966 12,660
1967 12,760
1968 13,002
1969 11,223
1870 10,289

Source: Central Bank of Nigeria Statistical Data, 1984.
Federal Government Publication Division, Lagos,

Nigeria.
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2.8 Tin Production 1970-1988

As the civil war was ending in 1970, there was renewed
feeliﬁg of economic independence because of greater
government participation in mining industries. But the
irony is that this period marked the beginning of the end
for some Nigerian industries. This crisis was prompted by
the oil boom, particularly in 1973, which led to the
ambitious expansion plans within the tin industry being put
on the shelf (Richie, 1975).

The o0il boom shifted Nigeria from a multi-resource
economy to one that now relies on o0il for more than 95
percent of export earnings and 70 percent of federal
government budget resources (U.S. Department of Commerce,
1989; WwWerld Bank, 1989). The worst scenario made possible
.by the o0il boom was the high wunskilled migration which had
a devastating impact on tin mining and other facets of the
economy . The petroleum industry attracted a very high
percentage of all new investment, and the high cost of labor
prompted by the high crude prices made it difficult for the
tin industry to attract labor and operate profitably.

In 1988, more than 90 percent of foreign capital
invested in mining and quarrying went to the oil sector
(Central Bank of Nigeria, 1989; Europa, 1988). During the
same year, the Nigerian Mining Corporation and Gold and Base

Metal Mining Company planned to increase production through
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underground tin mining. It was known by the government
during resurvey of the mineral resource of the plateau that
tin-zinc lodes existed at a depth of 200 to 1,000 feet below
the surface (Okaiyeto, 1977). The estimates of the
investment needed for such a development was in the range of
20 to 25 million Naira which translated into U.S.$10 to
U.S.%$15 million (1977 dollars). Also in 1988, exploration
was conducted around Iregun in Oyo state. Six pits were sunk
in the Iregun area for cassiterite investigation and
favorable results were obtained. It was clear that alluvium
concentrate near the contact of pegmatite with gnesis were
higher in tin ore than sites farther away. Nevertheless,
very high grade tin ore was found in heavy mineral
concentrate in almost all the ﬁits sunk. It was noted,
howvever, that the cassiterite was associated with gold in
the area investigated. (Mining Annual Review, 1988)

Beginning in 1978, the Makeri Smelting Company, the
only smelting company in the country, started operating at
very depressed levels because of low tin production. 1In
order to operate profitably, the company demolished one of
its two reverberatory furnaces, and the second furnace was
rebuilt at about one-half its previous size Smelter capacity
was reduced to 3,000 tons per year as compared with the
previous capacity of 13,500 tons.

Some of the problems that beset the country’s tin
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industry were lack of investment, manpower control,
organizational structure, human resources development, and
motivation.

When industry incomes fluctuate in an irregular and
unpredictable way, a rational investment into the industry
is usually hampered. Also, some academicians believe that
investing in the tin industry in the 1990s is not good
economically since the price of tin has been soft in world
markets since the October 1985 LME disaster. But contrary
to this belief, studies have shown that in the weak mineral
market of 1980s, some companies showed an interest in
investing because royalties were reduced. Some of the
leading mineral exporting countries have attempted to
attract foreign investments by offering internationally more .
competitive fiscal arrangements (Daniel, 1989; Radetzki,
18990b) . Currently, the Nigerian government uses this
approach; it could revive the Nigerian tin industry since
the major problem facing the industry is financial and not

reserve depletion.

2.9, Cecal

Nigerian coal was discovered in 1915 at Obwetti in
Enugu, making coal mining one of the oldest industries in
Nigeria. Nigerian coal deposits are concentrated in the

eastern and northeastern states of Nigeria. The eastern
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deposits occur in a pear shape form and the northeastern
deposit occur in an arc form. The northeast deposit is 100
kilometers long with center in Gombe, Bauchi state. The
Enugu basin extends from Dekina in southeast part of the
country to Odokpono and thence 150 kilometer to Okigwe in
the south. The basin also has several outliers. They include
the Afikpo to Calabar in the southeast, the Idah to Afugi
strip in the south central, the Koton to Karifi on the
Niger. Further north is the Lafia strip, north of the river
Benue.

The Nigerian coal is mined by two main methods surface
mining and underground mining. The choice of methods is
. determined in large part by the geological parameters of the
coal deposit. Those coals that occur at relative shallow
depths (such as the Owukpa and Okala deposits in the eastern
state) are mined by the oven pit method. However, the Okpara
and Onyeama deposits, which occur in multiple seams with
heavy overburden, are mined by the underground mining
method.

Geological explorations to date estimate Nigerian coal
reserves to vary from 690,000 to 1 billion metric tonnes
(Wococl,1980; U.S Department of Commerce, 1989). The calorifc
values of the coal range from 5,000 to 6,000 cal/g or from
5,500 to 6,500 air dried.

Coal mining in Nigeria is carried out by the Nigerian
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coal Corporation (NCC). This company is 100% government
owned. Total coal production in 1979 was 171,854 metric
tons, the highest level of production since the company
opened in 1957 (Nigerian Statistical Report, 1984). However,
by 1983, the four operating mines produced only 110,170

metric tons (Minerals Yearbook, 1989). The problems that had

beset the industry since early 1980 include poor finance,
unsﬁeady power supply, lack of equipment, and obsolete
infrastructure, especially in the underground mines where
the total costs per ton are generally higher. In order to
increase production, NCC started developing a new mine at
Ogbouoga in the state of Benue in 1987. The goal of the
?pompany is to increase annual production to 3 million metric
tonnes by 1990, two-thirds of this production would be for
export and about 300,000 metric tons would fuel the Ajackuta

steel plant for blending with imported coking coal.

2.10 Iron Ore

Exploration and development of Nigerian iron cre
reserves started about a decade ago. Exploration activities
to date have uncovered more than 1 billion metric tons of
iron ore reserves. The U.S Department of commerce (1989)

estimate Nigerian deposits as follows,
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Reserves Iron Content
(Million MT) %
3.0 36 to 40
7.0 20 to 50

iron ore deposits occur on both sides of the

the Niger and Benue rivers and the Muro
near the coal and limestone deposits of Enugu.:

this ore is carried out by Associated Ore

Mining Company of Nigeria (AOMC) which is 100 percent owned:

by the government. This company started mining in 1980 on

the Itakpe deposit in Kwara state. The low level of iron
content of the deposit required, additional capital to buy
equipment such as concentrator to increase the level of the
Fe content to at least 65 percent of Fe which will make it
suitable for domestic and international markets.

By 1983, the tempo of the development work was affected

by the lack of a regular flow of funds. The equipment for

opening up of the benches could not be acquired, and the
contract for the design of the concentrator was not awarded

as envisaged. It was the intention of the company that in

1983 it would produce 30,000 tons of iron ore, in 1984

500,000 metric tons, and in 1989, 7.2 million metric tons

(U.S department of Commerce, 1989).
In order to increase supply, Associated Ores Mining

Company expanded its development work to a new deposit on
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Muro hill of Plateau state in 1985. The deposit is on
precambrian banded iron formation with Fe content between
20-50% . This deposit has also low levels of phosphorus,

sulphur and alumina.

2.11 Natural Gas

The natural gas industry of Nigeria is of recent origin
due to limited demand and foreign marketing opportunity
before 1985. The opportunity to utilize natural gas for
domestic use arnd exports has potential for Nigeria. Domestic
-consumption of natural gas began in 1963, when one billion
cubic feet (BCF) were consumed, Consumption has increased
steadily.

Reserves of natural gas in Nigeria occur in large
deposits and are found south of the main hydrocarbon-rich
belt of Nigerian ocil-producing fields. The rich-belt extends
in a generally northwest to southeast direction, where there
is a narrow series of o0il rich zones. The central part of
the delta province is predominantly rich in natﬁral gas and
the potential for finding more natural gas appears to
increase seaward in a southeasterly direction across the
delta. The proven reserves are 84 trillion cubic feet (TCF)
(F1A, 1989), is expected to last for about 30 years if the
reserves depletion rate is 3 TCF annually.

The Nigerian government started putting more emphasis
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on this industry in the mid-1980s. To speed up the plans,
the government created an interministerial committee
position to look into the economics of developing the gas,
and the committee has found it to be profitable. Due‘to the
eagerness of the government to built the industry, the sales
of 20,000 barrels of crude oil per day was paid into an
‘escrow account, which is now used for executing the project.
By 1987, an international consortium was formed to develop
the reserves. The government was represented in the
consortium by the Nigerian National Petroleum Company (NNPC)
and owned 60 percent of the equity share. Other
participants included Shell o0il company with 20 percent;
Elf, 10 percent; and Agip, 10 percent.

However, it was not until 1889 when long-term contracts
had been reached with energy companies in Westérn Europe and
east coast of United States that a joint project for
developing the reserves was finally agreed upon by the
government, Shell, E1f and Agip Oil companies. The
companies in Western Europe include Rhurgas and Thyssengas
of West Germany, Gaz de France of France, Snam of ltaly,
Enagas of Spain, and Cabot Corporation and Cove Point
Trading in the United States. In total, these companies
committed themselves to buy 5.5 billion cubic meters of
Nigerian LNG within the next 20 years (Concord Daily, July

1, 1989). The Nigerian LNG project is estimated to cost
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$2.5 billion to construct the two initial train plants. From
this investment a net cummulative revenue of $12 billion
will be realized in the 20 years of the initial sales
contracts negotiated. Financing for the project will come
from two sources, participant equity and loans from both
offshore and local sources. It is expected that construction
of the plant will be completed by the end of 1994, with the

first shipment of LNG to customers in 1995,

2.12 Other Mineral Resources

Many small mineral deposits and occurrences have been
identified throughout the country (De Kun, 1987). These
include lignite, uranium, gold, lead, phosphate, marble,
zinc, and other minor ores.

Nigerian lignite occurs in a 60-mile-long zone starting
from Orlu (southeast), to Umu, Ezeala, Umuahia, Ihoma,
Nnewi, Oba (south), and then across the Niger to
Ogwashi-Asaba-Mgbiligba and Adiase-Uti. This lignite outcrop:
occurs in triassic seams. Reserves are 200 million metric
tons. Further exploration is expected to reveal additional
reseves. Currently, the Nigerian lignite field is not
developed.

Most Nigerian gold is found in an alluvial deposit and
such deposits occur in Itagunmodi and Iperindo in Oyo state.

The reserves of Itagunmodi are estimated at 1,976 oz.
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Nigeria Mining Company is currently working on this deposit
and some gold is expected to be produced after the
construction of the dam for leaching ( Mining Annual Review,
1988 ). Also, Iperindo deposit estimated reserves are
128,000 oz gold. The primary deposits are associated with
the gold-~bearing sedimentary rbcks in Beni and Laka. The
explorations indicate the presence of several medium-size
deposits with 30,000 oz of gold.

Some radioactive mineral deposits have also been
identified in different locations in the country. These
include uranium in the Kaffo Valley of Gombe, Bauchi state.
Several mineralized fractures were located within the
crystalline rocks of the northeastern part of the country.
The uranium deposit is mined by Nigerian Uranium Mining
Company (NUMCO). This company is 60 percent owned by the
Nigerian government and 40 percent by Minatome of France.

Limestone deposits capable of sustaining a clinker
grinding plant of more than 200,000 metric tons per year
were found at Sokoto, Ogun, Kwara, Cross River states. The
Mfamosing limestone deposit in Cross River state supplies
limestone to the delta steel complex at Warri and the
deposit at Lokoja in Kwara state will supply limestone to
Ajaokuta steel complex when it is completed. Huge building
materials deposits of granite have been located in Ondo,

Oyo, Ogun states and some of these deposits have been
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developed.

The small Nigerian phosphate deposits are distinguished
by high uranium values. The deposit occurred in Waza waters
that that runs between Gombe, Bauchi and Benue states. The
phosphates content of these deposits are between 0.004 to
0.007 percent U308 at Ososhun, 0.0065 percent at Shoyinka
(Ifo) and 0.008 percent at Apon, but the deposits are yet
to be developed. Also, an ‘economic valuable bentonite
deposit is found in Gwoza, Dikwa and south west of Maiduguri
in Borno State but this deposit is yet to be mined.

The above analysis indicates that Nigeria has a
tremendous potential for production and export of tin,
columbite, natural gas, coal, and iron ore. Currently,
Nigeria depends mostly on crude oil revenues, which is
volatile. Thus, it appears that tin, columbite, natural gas,
coal, and iron ore are possible candidates for a successful

diversification of the mineral exports of Nigeria.
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Chapter 3
Market Outlook for the Candidates of

Mining Diversification

The future of the petroleum industry in Nigeria
deserves a careful look because the country’'s economy
depends on it. In order to do this, there are some basic
economic principles which must be tested thoroughly in order
to know its potential. Some of these economic principles are
the 0il reserve level of the industry, petroleum price, and

demand.

3.1 Petroleum Industry Supply Conditions

Supply conditions are determined by the economic
reserves of oil. Reserves are by definition those portions
of known (crude o0il) deposits which can be exploited
economically at the prices in effect and technology in use
at the present time (Fisher, 1985). Reserves are helpful in
determining the relative sizes of the industry and they are .
good warning bells for mines nearing exhaustion. Depleting
reserves can contribute to a fall in production. As
production progresses, operating oil fields that have
reached the end of their economic life will close down and

fewer reserves will be available for exploiting.
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Petroleum exploration in Nigeria through 1988 resulted
in the discovery of approximately 16 billion barrels of
recoverable o0il (International Petroleum Encyclopedia,
1989). The cumulative production totalled approximate 6.1
billion barrels. Therefore, 9.9 billion barrels of proven
reserves remain to be recovered.

Post-1977 exploration and development drilling resulted
in further discoveries. Based on historical activity and
the geology of the Niger Delta, more crude oil will be
discovered as exploration continues. The analysis of
undiscovered recoverable o0il resources in Nigeria indicates
that 1.8 to 22.8 billion barrels of crude o0il remain to be
discovered. The low estimate has a 95 percent probability
and the high estimate has a 5 percent probability (USDOE,
1887). It is assumed, based on the statistical mean, that
1if exploration and development were accelerated at this
time, a maximum peak production of 2.5 million barrels per
day could be attained.

This assumption is illustrated in figure 3.1. The area
beneath the asymmetrical bell~shape curve represents the
ultimately recoverable crude o0il resources of approximately
16 billion barrels. Future production levels that might be
expected from Nigeria, determined by reservoir and
geological conditions and various rates of exploration and

development efforts are illustrated in this case.
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Figure 3.1. Estimated Crude o0il Production in Nigeria
(million barrels per day)
Source: USDOE, 1987. Energy Information Administration,

Washington D.C.
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This case depicts a production growth rate of 9.3
percent from the 1977 production level of 2.5 million
barrels per day. This level of production could be
sustained through 1991. Production would decline thereafter

at an assumed average annual rate of approximately 10

percent, and in 1995 it would be 1.65 million barrels,
subsequently declining to 0.99 million in 2000 and to 0.52
million in the year 2005. Before the year 2010, 95 percent
of Nigeria’s recoverable 0il resources would be depleted.
(USDOE, 1987).

Future petroleum supplies will be determined by price
and technology rather than by exhaustion of all available
resources. Long before the lowest and highest cost resources
are exhausted, better combinations of use and alternative
supplies will be devised.

Nevertheless, the mere existence of large deposits of
crude o0il in Nigeria provides no assurance as to the rate of
development the total amount of future supply or the foreign
earnings of the country, even when the existence of deposits
is well known. The actual supply always depends on
investments to make resources available for market. These
investments will be made only if the prospects for
profitability relative to outlays and risk appear reasonable
to investors who can choose among various alternative

opportunities,



T-3883

Within the framework of this analysis, Nigeria is faced
with serious problems over the long run. Although the
discovery record to date has been impressive, the o0il has
been found in relatively small deposits, unlike the immense
fields of the Middle East. Current projections on the basis
of present extraction rates put the life of proven reserves
at 20 years. Added to the potential exhaustion of reserves
is the problem of a tremendous and rapidly increasing
population. Failure to promote the development of the
petroleum industry will tend to limit its future revenue
potential. The continued diversion of resources to the oil
industry will, on the other hand, stall the development of
other industries capable of replacing it, should the need
arise. This will retard the pace of real social economic
development required to meet the demands of a rapidly

growing population.

3.2 Petroleum prices and demand

Petroleum is used extensivgxall over the world in
industry, the home, and for transportation because o0il and
gas prices have been very attractive, In some countries
where petroleum prices have been higher, both actually and
in relation to income, per capital consumption of petroleum
is lower. Cars driven in Europe, for example, probably

average twice as many miles per gallon as those driven in
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the United States.

The unstated but implicit assumption in oil forecasts
is that petroleum demand will increase at the same rate as
total energy demanded increases. This means that oil prices
will remain as attractive as they were in the early part of
1980s compared to other fuels. On the other hand, there
also seems to be a fairly general assumption that higher
real prices will be required for marginal supplies to keep
pace with anticipated demand, especially in United states.
These conflicting premises must be resolved to arrive at a

forecast that is logically consistent

3.3 Demand prospects

Starting with demand, the main consideration to be kept
in mind is that only one-half of the use of crude oil
relates to transportation. in which petroleum products have a
distinct advantage. Other uses of liquid fuels and of
natural gas compete with coal and electricity in industry
and with electricity in residential uses.

In transportation, care must be exercised in converting
expected use of automobiles into gasoline demand and crude
0il requirements. The simple assumption that mileage and
gasoline consumption per car will remain constant may be too
optimistic. Air pollution problems and higher prices for

gasoline may work together to bring down fuel consumption in
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the economy more than expected. Ten years from now, most
cars could average 100 percent more miles per gallon of
gasoline, moétly to control pollution. Higher gasoline
prices would add to other pressures for less use of
petroleum in our economy. For these reasons, gasoline
demand may fall considerably short of levels commonly
anticipated for future demand, even in the absence of
significant use of electric automobiles.

An additional factor could cause estimated demand for
crude 0il to be wrong even if gasoline consumption increases
in keeping with the number of automobiles. The yield of
gasoline from crude oil, which has remained at 45 percent
for many years, will probably rise substantially. New
technology has been installed at most refineries to realize
more than 100 percent increase in the yield of gasoline.
These units will be installed increasingly as the demand for
heavy fuel o0il and heating oil levels‘off. Consequently,
refinery crude oil inputs must be expected to rise at a much
slower rate than gasoline output in the years ahead
(Oil and Gas, 1986).

For industrial and household uses, petroleum prices
cannot rise much in real terms without risk of loss of
markets to coal and electricity. The coal industry has done
very well in reducing real costs of production at mines and

to utilities over the past decade and will continue to be an
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aggressive competitor. Coal may be hurt by pollution
problems, but any business lost for that reason will
probably be captured by nuclear power rather than petroleum.
For domestic use, the steady decline in the average cost of
electricity and rising family incomes favor rapid growth in
electric cooking, cooling, and heating at the expense of
gains for oil and gas. Electricity will surely play a larger.
role in suppling energy in the 1990s than it does now if the
prices of o0il and gas should go up. How much position oil
and gas will lose to electricity will be influenced by the
behavior of petroleum prices. Nuclear power as a factor
lowering the cost of electricity and intensifying interfuel
competition must be appraised more carefully by the
petroleum industry.

Nevertheless, the above observations suffice to
indicate why the forecasts being publicized for the
petroleum industry for the 1990s are not likely to be
realized unless petroleum prices remain in line with
competing fuels and with wholesale prices generally. In that
case, the question naturally arises whether o0il supplies
especially from Nigeria, will be able to generate sufficient
foreign earnings from anticipated oil demands.

As some academicians may say, the answer will depend
primarily on technological improvements designed to check

strong tendencies toward rising costs. But a further sharp
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rise in the rate of development of new o0il and gas in
Nigeria as required to keep pace with anticipated growth in
demand cannot be attained without (1) higher real prices, or

(2) better technology with a favorable influence on costs.

3.4 Price Prospects
For several reasons, higher real prices for petroleum
are unlikely to provide the right answer for balancing

demand and supply. First, price increases sufficient to
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bring forth enough new supply would depress growth in demand -

below the levels anticipated. Second, a price increase
would stimulate efforts to achieve substitutes for crude oil
and natural gas from coal and shale.

Technological advances offer the best hope for the
Nigerian o0il industry. Furthermore, opportunities may exist
with respect to both discovery and additional recovery. For
example, in exploration, application of computer techniques
to geophysical records may permit consistent location of
stratigraphic traps which could become the basis for new
crops of 0il in old areas at reasonable costs. In the case
of known fields, great potential exists for improved
recovery.

Dramatic changes in technology affecting petroleum and
other forms of energy cannot be predicted, but there are

always possibilities that they can affect the future. Among



T-3883

these, several are at a stage deserving mention: (1)

nuclear explosions in underground formations may add to oil
and gas recovery from tight sands, possibly opening up areas
now submarginal; and (2) improved electric batteries at
acceptable levels of cost and performance for automobile use
in densely populated areas. All these changes will further

lower oil and gas prices.

3.5 0il Revenue Instability

Nigeria depends heavily on export earnings, mostly from
petroleum products. In general, export earnings have been
volatile over the past few years as shown on figure 3.2.

The 01l sector has had such a profound effect on the
Nigerian economy that the analysis of i1ts socioeconomic
impact requirecs many different perspectives,

Had there been no o0il revenues, Nigerian economic
growth rates would have slowed substantially once it
recovered from the civil war in 1970. It is difficult to
project growth in the absence of o0il revenue windfalls.
Furthermore, it would be very hard to argue that the overall

impact of the windfalls was to stimulate growth.
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Nonmining GDP grew by only 5.3 percent a year from 1972
to 1981, and it contracted by 5.6 percent a year from 1982
to 1984. The growth rate then for the years 1972 to 1984 was
2.5 percent and only 1.5 percent in 1989.

Poor growth appears to have been caused by a number of
factors. The first was the high proportion of investment for
rhysical and social infrastructure, and the supply-side
failure of that investment to stimulate other economic
activities. The second was the disruptive effects of
cutbacks in investment after the second oil boom of 1979 to
1980. In 1985 it was estimated that about 14 billion Naira
would be needed to complete public industrial projects
alone. But only about 10 billion naira was projected to be
available for all public investments (Newswatch, January
1985), This appears to have effectively eliminated the
potential payoffs to a large part of domestic capital
formation. The third factor was the lack of reinvestment of
0il profits into other natural resources that support the
0il industry.

The petroleum industry stands out as the single largest
export earner with about 8 billion naira annually. However,
the 0il revenues have fluctuated tremendously over the
period considered, as evidenced by the high value of the

standard deviation, of 1,716 (Appendix A)
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The present conditions do not appear favorable for a
sustainable large increase in foreign earnings from oil in
Nigeria without a substantial investment in the petroleum
industry. However, top level government officials have
suggested that to increase foreign earnings, more investment
should go into the petroleum industry. The additional
investment will enable the country to convert natural gas
into liquidified natural gas for export. Others suggest that
the Nigeria would benefit by investing in refineries in
other countries so that it can sell more of its crude oil.
{Newswatch, 1989)

Based on the above observations, the future of the oil
industry is bleak even if more money is invested. More
production of crude o0il will drive the world market prices
down, leading to more price fluctuation. Nigeria should look
for other alternatives to generate steady foreign earnings.
One alternative is to reduce dependence on one commodity and
to invest in other industries. It appears that the earnings
of a few mineral products such as tin and columbite have
fluctuated less than oil earnings over the period
considered.

A correlation analysis of the exports of Nigeria
indicates that petroleum export earnings move in an opposite
direction to those of other exported commodities. The

correlation matrix shown in appendix M shows a coefficient
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of -0.246 and -0.18 respéctively for columbite and tin.
Since tin is the principal product and columbite is a
co-product, we are able to see that the pattern of earnings
is not related to that of o0il earnings. Foreign earnings

from tin over the period considered has been relatively

stable, even though investment in the industry has been very
low, Tin revenues may not compensate for the variations of
0il revenues, but the 0il industry seems to weaken the

foreign earnings from tin industry.

3.6 Natural Gas

The market outlook for Nigerian natural gas and LNG
will be divided into two parts, the market outlook for gas
consumption in the United States and in Western Europe and
the market outlook for Nigerian domestic consumpition. The
performance of these markets will predict the future of the
Nigerian gas industry.

The forecast for U.S gas consumption is based on the
adjusted 1988 level of demand. Primary gas consumption is
projected to grow at 0.3 percent per year between 1990 and
1985. The level of this consumption is expected to reach
18.4 quads by 1995 (GRI, 1989). However, after 1895,
growth of gas consumption is expected to increase, largely
because of increasing demand for gas 1in existing and new

gas-fired generating units by electric utilities faced with
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a growing generating capacity shortfall. Between 1995 and
2000, gas consumption is expected to grow at 1.5 percent per
year and between 2000 and 2010, at 0.4 percent per year. The
slower demand between 2000 and 2010 is expected because some
utilities will be using some coal-fired baseload units.
During the same period considered, primary gas demand is
projected to grow at an annual average rate of .06 percent
in the United States and 0.8 percent in western Europe even
though this market is relatively new (Review of World
energy, 1989 ). Between 1978 and 1986 in Western Europe,
residential and commercial gas consumption increased by 3
percent (Radetzki, 1990a). This level is expected to
increase as the gas cartel loses its power.

The results suggest a relatively stable market outlook
for the gas industry. It is also expected that there will be
a shift between some diminishing traditional uses in some
industrial end uses (e.g., in boilers for the generation of
process steam) and in the residential sector. Between 1990
and 2010, commercial and electric utility sector gas
consumption will grow by 2.2 percent or more when the demand
for tougher clean air policies increase. These actions are

expected to increase the use of Natural gas.
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3.7 The Nigerian Domestic Market

Currently, gas consumption in Nigeria is very low but
the present regime has embarked on many measures to increase
the level of consumption before the year 2000. Natural gas
consumption is expected to increase with the completion of a
4 billion Naira pipeline project, part of NNPC’s grand
strategy to build a gathering and transmission network to
supply specific consumers with gas by 1993. The plan is to
collect gas from the oil fields, then treat and process the
gas before the it passed on through pipelines to designated
customers. These pipelines are supposed to distribute gas to
key cities and to major industries.

The first phase of the pipeline has been completed at a
cost of 1.43 billion naira. A substantial volﬁme,of

Nigeria’s crude oil sales was used to fund the project

{Ccncord Daily, July, 1, 1989; Ebony Magazine, March 1990).

It carries 450 million cubic feet of gas per day from Warri
in the eastern part of the country to Egbin, near Lagos on
the western side and supplies gas to an electric power plant
serving the state of Lagos. It also supplies gas to
industries enroute to Lagos. According to the government,
any industry within 90 kilometers of the pipelines can tap

the gas (Newswatch Magazine, Nov. 28, 1988; Concord Daily,

July 1, 1989).
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3.8 Coal

U.S primary coal consumption is expected to grow from
18.9 quads in 1988 to 26.9 quads by 2010 in (GRI, 1989). A
similar increase is expected in the OECD countries where
most of the power plants are still coal-fired baseload and
consume more than 60 percent coal (Wilson, 1987). The
increment in coal consumption in the United States
represents a 1.6 percent annual growth rate, which is much
more rapid than growth in overall energy demand. The
predominant increase in coal consumption will occur in the
generation of electricity. In the United States, electric
utility coal consumptiocn is expected to increase from 15.9
quads in 1988 to 22.3 in 2010 (GRI, 1989). Much of this
growth is expected to occur after the year 2000 when a
significant amount of new coal-fired generating capacity is
expected to come on line. But in OECD countries, the
increase will be the function of demand and lack of
expansion of nuclear power, as well as the replacement rate
of existiné oil-fired capacity in the power plants.

Industrial coal use is expected to increase in both the
OECD and U@ited States. In the United States, industrial
coal consumption is projected to grow from 2.8 quads in 1988
to 4.3 quads in year 2010 and in other OECD countries, it is
expected to increase by almost 5 percent before the year

2000. Steam coal, the major source of this projected future
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growth, grew at an annual average of 0.8 percent year
between 1973 and 1988 and has grown at a very rapid 2.9
percent per year since 1982 (GRI, 1989). Furthermore, the
rapid grow in steam coal demand occurred despite a more than
50 percent decline in the price advantage of steam coal over
either natural gas or residual fuel in mthe industrial

sector over the same period.

3.9 Market Outlook for Iron Ore

The demand for iron ore depends on the demand for its
final goods, mainly iron and steel. Iron ore demand depends
on the economic performance of industrialized countries, the
price effect of technological change in iron and steel
making, and the effect of government regulations.

Pig iron is one of the ferrous raw materials for steel
and cast iron. Since no statistics are available for iron
ore demand, pig iron consumption can be used as a proxy for
iron ore demand. As figure 3.3 shows, world pig iron
production experienced steady growth between 1960 and 1972,
but has been volatile ever since. Production declined
between 1978 and 1982, but reversed quickly. By the end of
1986, production reached near peak levels. This trend is
expected to continue becuase of renewed strength in steel
demand. Iron ore demand is expected to grow at an average

rate of 1.8 percent per annum from 1989 to 2000 (World Bank,
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1988)

Though iron ore prices are set on the basis of
long-term éontracts, the Brazilian CVRD negotiated price
serves as a benchmark price for most iron ore transactions.
As figure 3.4 shows, Brazilian iron ore prices have
experienced a dramatic decline in real terms starting in the
early 1960s and continuing through the 1980s. But relatively
stable prices are expected in the 19908 because of a lower
projected rate of iron and steel consumption. However, the
possibility of downward pressure on prices will persist so
long as the current oversupply of iron ore is not

controlled.
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3.10 Tin Demand
Tin is used as a component in consumer and industrial
products. The demand for tin, as for other metals, is a
derived demand. Demand is also price inelastic for tin;
consumers, to a degree, are more concerned about a

guaranteed supply than about higher prices.

3.11 WVorld Tin Consumption

World consumption of primary tin has increased over the
past ten years at an average rate of 1.92 percent per year,
less than that of aluminum, copper, zinc, and other metals.
In recent years, wide fluctuations in world tin consumption
have occurred in part because of political and economic
instability in the world since the collapse of the Sixth
International Tin Agreement in 1985. Table 3.1 illustrates
the trend in world primary tin consumption from 1977 through
1987 (World Bank, 1988).

The United States is the largest consumer of tin in the
world, consuming 35.6 thousand tonnes of primary tin in
1987, or 65 percent of the non-Communist world total. Japan
is the second largest consumer. The country consumed 32.6
thousand tonnes in 1987. Growth rates of U.S tin consumption
are projected to be much lower than growth rates in other
countries (Metal Statistics, 1989). Japan and ghina expect

more growth than the United States in the 1990s.
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1977

1978

1979

1980

1981

1982

1983

1985
1986

1987

Table 3.1
World Primary Tin Consumption 1977-1987

{in thousand tonnes)

World u.s JAPAN U.K GERMANY CHINA
.224.0 47.6 29.7 14.9 14.9 9.0
231.7 48.4 29.7 13.9 15.1 10.0
229.4 49.5 31.2 13.2 15.2 10.0
221.2 44.3 30.2 9.9 15.9 10.0
210.2 40.2 30.5 10.9 14.5 10.0
199.9 33.0 28.7 10.4 13.8 10.0
202.9 34.3 30.4 10.2 14.2 11.0
188.2 37.8 33.3 10.0 16.0 11.0
i80.8 37.2 31.6 9.4 16.6 12.0
172.9 32.5 31.5 9.7 17.4 13.0
177.2 35.6 32.6 9.8 17.5 13.5

Source:

Metal Statistics.
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Tin's major end uses are 1) tinplate, 40-45 percent of
world total consumption; 2) solder, 20-25 percent of the
world total; 3) various tin alloys, 10-15 percent of world

total; and 4) tin chemicals, 8 percent of world total.

3.12 Tinplate

Tinplate is by far the most important end use for tin.
The principal application is in coating food and beverage
containers. Unique qualities such as strength, formability,
corrosion resistance, appearance, and perhaps most
important, nontoxicity, make tinplate ideal for cans.

Tinplate is a steel product, over 99 percent steel by
weight. it is produced by imparting a thin coating of tin on
rolled steel strips. Today, this is done almost entirely by
electrolytic methods, which has reduced the amount of tin
required, due to this method, a significant factor in
reducing tin demand to the current pefcentage.

Tinplate is used for three-piece and two-piece steel
cans. The three-piece can is made with a sturdy cylindrical
body on which the two ends are soldered. Currently, the
three-piece can has lost market to aluminum and the
two-piece steel can. But the three piece can is still used
as a large container for foods.

The two-piece steel can originated in 1971. This can is

formed from tinplate on a die, which "draws and irons” the
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can to its full height. In the process, tin itself acts as a
lubricant. The top of the can is seamed to the body. By
mid-1975, two-piece steel cans appeared to be gaining
popularity with U.S can makers, indicating an economic
advantage of tin over aluminum.

The advent of the two-piece drawn-and-ironed cah, which
has helped maintain the beverage and beer market for tin,
versus the increased efficiency of electrolytic tin-plating,
have roughly offset each other as factors in tin

consumption (Coursen, 1987).

3.13 Solder

Solder accounts for about 23 percent of the world tin
demanded (Emory Ayers Associates, 1988). The patterns of
usage differ considerably among nations. Historically,
solder has been used in plumbing applications and as seams
for cans. Recently, it has gained usage as a component in
electronics equipment, particularly printed circuit boards.
Copper-tin solders are useful for this application because
of their ability to conduct.

Tin’s use in solder stems from its low melting point
allowing it to adhere to copper, steel, or other surfaces,
and its adhering or "wetting"” characteristics that promote
its use. Tin is often alloyed with lead in solders to

lower the melting point and reduce costs. The most common
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solder composition, utilized in electronics, is 60 percent
tin and 40 percent lead.

The world market for solder has been relatively stable
during the past decade. Tin content in solders may be
reduced by solder~using industries if prices continue to
increase at current rates. However, world solder demand
should continue to grow in the electronics industry in the

next decade.

3.14 Tin Alloys

Tin is consumed in a wide variety of alloys which are
used both in industry and by households for decorative
purposes. One of the earliest metals known to man, dating
baék‘to several thousand years B.C., is bronze, a tin-copper
alloy. Pewter and brass have also been used for centuries.

The so-called Babitt metal alloy is of approximately 90
percent tin, 7 percent antimony, and 3 percent copper, and
accounts for about 5 percent of world tin consumption. Tin
alloys are used in various casting processes. They are
known for their mechanical strength, corrosion resistance,
and bearing properties.

Alloys based on tin, titanium, aluminum, molybdenum,
and colgmbite are used in the aircraft and aerospace
industries. Tin has also gained use as a component in

superconductor alloys. Pewter and other white metal alloys
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/
that contain tin represent a fairly small share of total

demand.

3.15 Tin Chemicals
Consumption of tin for use in chemicals has been the
fastest growing market for tin in the past decade. This is
the only use of tin for which significant U.S growth is
forecasted. Tin chemicals are divided into two broad
categories: inorganic tin compounds and "organotins."”

Inorganic tin compounds account for more tin usage than

organotins.

Tin oxide is used in the ceramics and glass industry as

a component in pigments for ceramic glazes and as a
strengthening agent in glassware. Tin and tin chlorides are
useful as catalysts in a number of complex chemical
applications.

Organotin compounds have experienced increased usage
over the past decade and consumption for this purpose will
no doubt continue to increase. Organotins are used in
polyvinyl chloride (PVC) as a stabilizer, in food packing,
in marine antifouling paints, fungicides, and in wood
preservation. Organotin compounds are categorized as

diorganic (R2SnX2) or triorganic (R3SnX) compounds.
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3.16 Tin Substitutes

Tin has competition from many substitute materials
including glass, paper, plastic, various alloys, tin-free
steel, and, of course, aluminum. In the early 1970s,
two-piece aluminum cans were introduced in the beer and
beverage market and now claim the major share of that
market. Aluminum containers have the advantages of being
easlily recycled, are lightweight, and are easily decorated.
Aluminum, however, does not pose as ominous a threat to tin
as it has in the past several years becuase of increased
bauxite production costs, export taxes, and skyrocketing
energy costs involved in aluminum ingot processing.

Another possible substitute for tin’s use in cans is
tin-free steel (TFS). Tin-free steel is a type of steel,
black plate, which has been processed and electrolytically
coated with chrome. So far, TFS has not been economic as a
substitute relative to tinplate. If tin prices increase
significantly, TFS threatens to capture a larger share of
the market (Mineral Commodity Summary, 1988).

Environmental concerns have seriously affected demand
for tinplate cans in the United States. Maine, Michigan,
Oregon, Vermont, and New York have passed legislation
requiring a five-cent deposit on cans. This type of movement
favors recyclable containers, such as glass bottles or

aluminum, as substitutes for tinplated cans.
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Nevertheless, heavy use of aluminum cans in the United
States is not repeated in other developed countries. For
example, in Japan, higher energy costs for producing

aluminium has substantially reduced aluminum consumption.

3.17 Elasticity of Demand

With the sharp increases in tin prices in the early
1980s, the question of price elasticity of demand becomes
more important. It has generally been recognized that demand
for tin is quite price inelastic. Consumers of primary tin,
such as canning alloying imanufacturers, are not sensitive
to price in terms of their demand. However, stability and
certainty of supply in the market is probably important.
This study does not involve a detailed analysis of price

elasticities.

3.18 Agriculture

The Nigerian agricultural sector has been beset with
many problems since the middle 1970s. In the early 1970s,
agriculture contributed about half of the national income
and provided employment for 75 percent of the Nigerian labor
force. Agricultural commodities provided between 48 to 30
percent of export income and were an important source of
public revenue through the taxation of export crops, the

profit of marketing boards, the cattle feed and other
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general taxes. Nigeria was the world’s second largest
producer of cocoa after Ghana, supplying 20 percent of the
world trade. Although palm oil has been stagnated since 1950
due to lack of investment, but Nigeria was able to maintain
its position as the foremost exporter of palm oil and
kernels despite increasing competition from the Far East,
Zaire, and the Ivory Coast. Nigeria was also the second
largest producer and exporter of groundnut in the world.
Furthermore, it was the largest African producer of natural
rubber and the fifth largest producer in the world (Surveys
of African Economies, 1973).

However, the performance of the industry since the
middle 19763 had declined. The result of this sector is
summarized in table 3.2, Between 1977 and 1984, cocoa
export revenues averaged 293.6 million naira with a standard
deviation of 106.4, indicating a high degree of variability
around the mean. During thersame period, palm kernel and
natural rubber exports revenues averaged 15.02 and 16.50
million naira respectively per year. The standard deviations
for these products are 8.05 and‘4.75, respectively,
indicating that the earnings from these crops fluctuated

over the period considered.
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Table 3.2 Total Export of Major Commodities
{million of tonnes)

Year Cocoa Cotton Skin Palmkernel Rubber Timber Coffee

ig77 311.1 10.1 5.7 32.6 11.1 0.5 4.6

1978 377.9 4.2 3.8 12.7 12.6 0.1 0.5

1979 432.2 2.8 2.6 11.8 13.8 0.1 0.6

1980 300.0 1.0 1.0 11.8 13.8 0.1 0.6

1981 142.7 1.0 1.0 17.9 17.8 0.1 0.6

1982 150.7 1.0 1.0 11.2 16.0 0.1 1.9

1983 381.2 1.0 1.0 16.8 23.0 0.1 1.5

1984 252.2 1.0 1.0 5.4 23.9 0.1 5.9
Columbite Petroleum Agriculture Cocobutter

1977 6.3 7072.8 62.2 38.5

1978 0.8 5401.6 31.4 17.6

1979 0.9 10166.8 27.6 20.6

1980 0.9 10680.5 27.6 74.9

1981 0.9 8003.2 35.6 74.9

1982 0.9 8003.2 35.6 74 .9

1983 0.9 7201.0 35.6 74.9

1984 0.9 8840.6 35.6 74.9
Cocopowder Cococake Tinmetal

1977 4.1 18.4 13.3

1978 4.5 9.3 9.4

1979 5.5 1.9 10.8

1980 8.8 1.9 26.8

1981 8.8 1.9 30.0

1982 8.8 1.9 35.7

1983 8.8 1.9 37.2

1984 8.8 1.9 37.9

Source: Prepared by the author
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To increase agriculture export earnings, the government
reduced export taxes on agricultural products when oil
income soared in 1973. These taxes were largely eliminated
after 1976, but their removal was insufficient to compensate
for the initial demand-led appreciation of the exchange
rate. By the mid-1970s, non-o0il exports had become
insignificant as a source of foreign earnings. Consequently,
Nigeria became a net importer of agricultural products in
1975.

Nigeria’'s poor performance in agricultural export was
not a simple result of soil fertility, but of government
policies disencouraged crop production and encouraged oil
production {(USDA, 1980; Bienen, 1985). No dramatic advances
were made to improve productivity. This contrasts with the
situation in Indonesia where one major effort was the green
revolution in rice production brought about by the
development and dissemination of improved high-yield and
disease-resistant varieties and the adoption of improved

farming techniques (Todaro, 1985).
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Chapter 4
EVALUATING ALTERNATIVE COMMODITY EXPORT
PORTFOLIOS FOR NIGERIAN ECONOMY

DIVERSIFICATION

The success of diversification can be measured by the
degree to which total revenue earnings instability is
reduced after investing into two or more commodities. This
degree depends on the composition of the exports or the
share of each commodity in a "portfolio” of export
commodities.

The risk of earnings instability can be diveréified
away in an efficient portfolio. The coefficient of
correlation, which measures the strength of the relationship
between two variables, gives an idea of the instability
reduction potential of two commodities. The closer the
coefficient is to 1.0 the smaller the diversification
benefits (Hirschman, 1971).

Commodities showing a correlation coefficient close to
zero do not affect one on other’s earnings. Commodities that
are best suited for diversification have a pegative
coefficient of correlation, usually approaching -1.0. This
indicating that the two commodities follow perfectly a
counter-cyclical pattern. Decreases in earnings in one

commodity are offset by increases in earnings in the other
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commodity.

The portfolio effect of diversification shows the
export instability of two or more commodities whose prices
and demand are unrelated or exhibit a counter-cyclical
pattern with respect to one another. The instability of a
portfolio of export commodities can be measured by the
variance in specific_earnings of the portfolio (Targia,
1984). This variance is

Vps = Pi 2%¥G; 2

where Vps is the variance in specific earnings
Pi is the share of commodity i in the portfolio
Gi 1s the standard deviation of the earnings of
commodity i,

The degree to which a portfolio is efficiently
diversified is measured by the diversification index. The
diversification index gives the number of typical
commodities which must enter the portfolio in order to
obtain the same levél of diversification (Targia, 1984). The
diversification index is calculated by the following formula
(Sharpe, 1972):

D= V¢ /Vps

where D is the diversification index and
Vi is the variance in earnings for a typical
portfolio

Thus, various diversification schemes can be analyzed
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on the basis of government expected mineral revenues. Based
on the data for 1970 to 1988 in Appendixes F, G, H, and J,
the standard deviation of expected earnings was calculated

for each of the commodities considered. The results are as

follows:
Tin: 33,968.0
Coal: 92.0
Iron ore: 4.13
Crude oil: 13.40
Natural gas: 2.05
As the above values indicate, tin earnings are by far

the most unstable of all the commodities considered. The
expected coal revenues are also unstable, but to a lesser
extent. Only crude o0il, natural gas, and iron revenues show
some degree of stability over the period considered. This
suggests that in order to reduce total instability in
earnings, the importance of crude oil in the Nigerian
economy should be deemphasized by diversifying into iron
ore, natural gas, tin, and coal.

A typical export portfolio of Nigerian mineral exports
should composed of crude oil (55%), natural gas (20%), iron
ore (5%), tin (15%) and coal (5%), in order to meet

government targets revenues.

The methodology described by Sharpe (1972) was used for

determining the diversification index. In order to compare
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rthe portfolio effect of the diversified sources of export

earnings,

the impact of three portfolios on the

diversification index was analyzed. The results are shown in

table 4.1 below.

Table 4.1 Diversification

Portfolios

Index of Alternative Export

Commodity Portfolio 1

Portfolio 2

Portfolio 3

Share Standard Share Standard Share Standard

deviation deviation deviation
Crude oil 50% 1.408.00 55% 1,408.00 60% 1,408.00
Tin 10 22.76 15 22.76 ) 22.76
Iron ore 10 31.261.00 5 31.264.00 10 31.264.00
Natural «as 20 1.81 20 1.81 20 .81
Coati 10 104.30 5 104. 30 S 101.30
Total tuo%  3,842.17 190% 2,346.39 100% 3,337.36
Diversification
Index 1.67 2.0 1.12

Source: Prepared by the Author

The results in table 4.1 indicate that the variance in

export earnings will be substantially decreased if the

contribution of crude oil in total export earnings is



T-3883

minimized. The value of diversification index, which
indicates the instability reduction potential, is larger
with a lower share of crude o0il in the portfolio. The
diversification index of 2 means that portfolio 2 is the

most desirable portifolio for Nigeria for increasing and
stabilizing its foreign revenue earnings. While the
government may not be willing to carry out this plan, the
results do support the idea that Nigeria should diversify
away from petroleum in order to protect its economy from the
dramatic price and demand fluctuations that characterize

this commodity.
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Chapter 5

NIGERIAN MINING INDUSTRIES MANAGEMENT OVERVIEW

The problems of the Nigerian mining industries cannot
be solved only with investments; sound management solutions
are also required. Some of the problems that beset the
country’s mining industries can be explained better by
looking at one industry which will serve as an example of
what is happening in the country: the tin industry. The
major general problems affecting the industry are manpower

-

control, organizational structuring, human resources

development, and motivation.

5.1 The Span of Control

Broad principles are a useful guide in designing a
method of controlling workers. Clear thinking about span of
control decisions is important, since the decisions
determine the number of people reporting to each manager. In
other words, there should be a direct relationship between
the span of management and the number of levels of
management and supervision in a company (Graves, 1978a). It
is rather difficult to state the actual number of people
that should report to each supervisor. The only feasible
approach to determine the optimal span of control is to

weigh the relative importance of a number of factors. These

-]
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include the competence of both the manager and the
subordinates, the degree of interaction that is required
among the unit to be supervised and the extent to which the
manager must carry out nonmanagerial tasks (Ivancevich et
al., 1989). If the number of people reporting to any given
manager is too large, the organization will become
inefficient from lack of direction; if it is too small, it
will be top-heavy, expensive to operate and stifling to
initiative. Indeed, each added layer of supervision
increases organization cost well beyond just salaries. This
includes further fringe benefits, office costs, facilities
costs and communication costs.

A practical way of testing the span of control
principle in an industry is to check if supervisors can
complete their normal work in an eight-hour day. If the
answer is negative, one of the problems may be too wide a
span of control.

Manpower control in the Nigerian tin industry is very
difficult and this resuited in low productivity. In order to
increase productivity, the company has to undertake a series
of measures designed to "get the dead wood out of the tin
industry tree.” One of such method is to establish a desire
ratio of supervisor to worker which will help the company to
achieve its goals. The desired level of productivity ratio

must be used to estimate future human resource needs. The
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optimal level of the workforce to be maintained in the
industry must be determined as a function of the

productivity ratio. The desired ratio is determined as

workload

Number of employees.

The work load is usually determined as desired output,
projected sales, or value added. The objective of the
industry should be to maximize this ratio by minimizing the
number of employees assigned to each unit of their

production.

5.2 Motivation

The motivaﬂional process in the Nigerian tin industry
is poor. This motivational process taps only physical,
security, and economic motives through the use of fear and
sanctions or company’s rules and regulations. This type of
organizational behavior usually leads to unfavorable
attitudes among the employees. To improve the motivational
process within the industry, the company has to tap a full
range of motives through participatory methods. This can
occur in collective decision making. The result of this is
that the employees attitude would be favorable towards the
organization and its goals. To increase productivity, the

company must turn to an employee-oriented industry that will
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meet the needs of employees and the needs of business.
People want to work for a good, highly productive plant, a
plant that makes a superior product. They will be proud of
their job hence their self-esteem will increase
(Hammerstone, 1981). To keep employees satisfied, and to
insure a high level of productivity, the company should
treat workers like adults. This will create sense of
belonging at the start and end of each working day.

In order to control those people who have trouble
getting to work on time, the late comers should be put on
the clock for a period of three months and if there is no
improvement, those concerned should lose their rights to the
salary plan. After the workers prove they are reliable, they
should be "taken off the clock,” letting them regain their
status as salaried employees., This is a disciplinary measure
that can be used to control lateness and absenteesm. The
major benefit of this kind of program to workers is thét
salaried employees are paid when they are out sick.
Furthermore, there is no limit on the number of sick days an
employee can take, but the personnel office should monitor
the situation. The Nigerian tin industry should be éble to
control absentee rates because of this salaried program.

It will be a good strategy for the company on the long run,
since it would let employees keep up with their bills.

Another problem in the tin industry addressed is
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employees interaction within the industry. The intraction
process in Nigerian tin industry is closed and restricted.
With this, subordinates goals and activities are limited.
The interaction process in the industry should be open and
extensive, both supervisor and subordinates should be able
to affect departmental goals and activities.

The industry should correct the way it treats its
employees. The company is a job-centered organization;
because of this, it has a segmented concern for employees
and management. Due to difference in treatment between the
employees and management, the organization will not be able
to mold the employees and the employes will not be able to
mold the organization. Whereas in order to have a good
Nigerian industry, the company should be an employee
centered behavioral organization. The company must
demonstrate concern for the employees and their family. In
this type of situation, the company productivity will
increase because the company will have ample chance to mold

employee behavior.

5.3 Communication
Communication can be defined as the process of
transmitting information from one person to another
(Griffin, 1984). The Nigerian tin industry is different on

many dimensions of organization communication. This resulted

ARTRUR LAXES Liypsn
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from the way the organization is structured. Nigerian tin
industry is a tall-structured organization. With this type
of company, there are many superiors and subordinate
officers in the company’s hierarchy. Also, the

communication process will be such that information will

flow downward. This pattern tends to leads to distortion and
inaccuracy in information when it gets to employees at lower
levels and will be viewed with suspicion by subordinates
when received. To eradicate such problems, the company
should be a flat-structured organization. This means fewer
superiors and subordinate officers on the company’s
organizational chart. With this type of company, the
communication process will be such that information will
flow freely throughout the organization. The information
will move upward, downward, and laterally without
difficulty. The information will be generally accurate and
undistorted because there are fewer superiors and
subordinate officers. Also, another communication advantage
which the company might enjoy is that because of the way the
company is structured, consistency of the message is still

well maintained when it gets to the employees.

5.4 Human Resources
Human resources management can be viewed in two ways.

One approach is through the eyes of the personnel
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department. This department is responsible for handling
such matters as job descriptions and job specifications,
screening of applicants, development and administration of
testing programs. It also conducts interviews of prospective
employees, training of new employees, and administration of
employees compensation and benefit programs.

A second and more complete approach of human resource
department involves the recognition that effective personnel
management is the responsibility of every line manager.
Although many of the specialized tasks related to locating,
training, and compensating employees are assigned as a staff
function to the personnel department, the ultimate
responsibility for selection, motivation and retention of
qualified workers should remain with the line manager and
not with the government (Nylander, 1976; Graves, 1978b).

Employee compensation, which is a major company
responsibility, should be based on worker’s output so that
production can be increased. Within the Nigerian tin
industry, the principles of human resources are not in
place; rather, the invisible hand of the government prevéils
in the industry. In order to have a good tin industry that
is not only profit-oriented but also employee 6riented, the
company should follow closely the principles of human

resources.
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Chapter 6

Conclusions

Nigeria’s economy illustrates the distortion caused by
the oil boom. The sudden increase of oil prices in 1973
boosted Nigerian oil exports from $4 billion in 1975 to $26
billion in 1980. For the same period, the GNP per capita
rose from $360 to more than $1,000. Because of this, the
increasing public expenditures fueled by o0il revenues
shifted production from agriculture to services. When the
price of oil collapsed, so did Nigeria’s export receipts. By
1986, Nigeria’s export receipts were down to $6 billion,
while external debt rose from $5 billion in 1980 to $25
billion in 1986. GNP per capita fell to $370.

It is difficult to judge how much the o0il windfall has
benefited the Nigerian economy--or indeed, whether it has
benefited the Nigerian people at all. Nigeria did not
translate its 0il wealth into substantial gain in real per
capita private consumption during the boom years. Unlike
Indonesia, it did not emerge from the windfall era with a
strengthened agricultural sector. Unlike Algeria, it did
not invest in industrial sectors with a potential of
generating appreciable non-o0il exports., Nigeria’'s non-oil
tradable sectors almost certainly weakened during the decade

of windfalls.
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The growth that was enjoyed through Nigeria’s oil
income came mainly through the indirect route of
strengthening key infrastructure and social sectors. Nigeria
did improve its physical infrastructure significantly, even
though it failed to extend key services to rural areas. But
perhaps its major achievement has been the use of oil income
to fund almost universal primary eduction.

Looking at oil production in Nigeria, if exploration
and development were accelerated at this time, a maximum
peak production of 2.5 million barrels oil per day could be
attained. This level of production could be sustained
through 1997. Production would decline at an assumed average
annual rate of 10 percent. Before the year 2010, 95 percent
of Nigeria’s recoverable o0il resources would be depleted.

Within the framework of this analysis, Nigeria is faced
with serious problems over the long run since the proven
reserves would last only 20 years and current oil earnings
cannot sustain the economy. .Efforts should now be‘made to
forge ahead with reducing the relative dependence of Nigeria
on petroleum as the only source of foreign earnings and
develop other natural resources within the country,
especially tin, iron ore, natural gas, and coal. The price
movement of these minerals is unrelated to oil price. These
products together will wipe out the instability of oil

earnings. The government should put more emphasis on natural
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gas, iron ore, tin, and coal. For example, prices of
natural gas and tin go in opposite directions with a
correlation of -0.021 and the consumption correlation of tin
and iron ore go opposite direction with a correlation of
~0.078. The accomplishment of this plan will bring a steady
flow of foreign earnings to the government and help solve
internal problems.

When Nigerian tin mining approached collapse in the
1970s, it was part of the general crisis initiated by the
oil boom that occurred in 1973. The gigantic flow of funds
into the Nigerian state coffers had been channelled into the
petroleum industry and labor-intensive construction work.
This action undermined other Nigerian mining industries. Tin
exports fell along with other commodities because of labor
migration and lack of capital investmest into the industry.
Furthermore, peanuts which replaced tin as one the country
main export during depression, disappeared entirely on the
world market and peanut actually had to be imported into
Nigeria in the late 1970s.

The conditions that prevailed in Nigeria during the
last decade cannot be sustained indefinitely. After oil
demand stagnated in 1982, the balance of payments quickly
became negative and Nigeria entered the international
borrowing market in order to keep basic government functions

going.

85
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Diversifying investment in the economy and especially
into Nigerian tin, coal, iron ore, and natural gas
industries will be a part of the effort to institute
alternative sources of foreign earnings. The Nigerian tin
field is the only one in the world that is also rich in
columbiﬁe. This mineral is the principal source of
ferro-columbium, a substance which reduces intergranular
corrosion in steel and unites with cérbon to prevent
corrosion, enhancing its use in special steels. If the
Nigerian government invests in the tin mines and develops
columbite and natural gas fields, the columbite could be
used as an alloying element in steel manufacturing
domestically and other countries. Columbite is in greatest
demand in the industrialized countries for superalloys.
Natural gas can be sold domestically and also exported. Both
will provide needed hard currency for the government and
will supply the country with more energy for household and
industrial consumption.

Also, investing in the tin, iron ore, coal, and natural
gas could help Nigeria in two of its problematic areas. 1In
late 1970s, the government started building two gigantic
steel complexes--Delta and Ajaokuta at a cost of about $5
billion. The intention of government is that these
companies will produce steel to meet domestic demand.

Currently, becuase of lack of raw materials they are
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producing steel at about 5 percent capacity. The
development of coal, iron ore, natural gas, and tin could
help alleviate this problem since they are significant
ingredient in manufacturing steel.

A high percentage of Nigerians are in their prime
working years. Since the 0il demand stagnation of the early
1980s, many are either out of a job or underemployed.
Investing in these resources will create employment, and the
industries will inspire industrialization and domestic
linkages both forward and backward.

Despite the bleakness of the world tin market, the
total eclipse of Nigerian tin mining is not inevitable.
Western industry remains very interested in tin as a raw
material. World tin consumption for the past decade has
been stable, a steady increase in tin consumption has
occurred in countries, such as Japan, Germany, and China.
The increases occurred even though many mines around the
world declined or mines closed. The market outlook for tin

in the 1990s is good for industries that can produce.



T-3883

REFERENCES CITED

Adebayo, B. O. 1981. Nigerian QOil Industry. London: Longman.

Anyansi-Archibong, Chi. B. 1988. Strategy and Structure of

Enterprise  in _a Developing Country. New York:
Longman.

Adeniji, Kola. 19717. "State Participation in Nigerian
Petroleum Industry,” Journal of World Trade Law. No

2 (March-April) pp 156-179.

Annual Energy Review. 1988. Energy Information

Administration. Washington D.C.

Arnold, Guy. 19717. Modern Nigeria. London: Longman.

Asiodu, P.C. 1979. "Nigeria and the Oil Question,” Speech
delivered at the Annual Conference of the Nigerian
Economic Society. Lagos. February.

Ayida, A.A. 1973. The Nigerian Revolution, 1966-1976.

Ibadan: Ibadan University Press.

Bernard, F. G. 1960. The Nigerian Tin Industry. 'London,

Evans.

Bienen, Henry. 1983. "Oil Revenues and Policy Choice in

Nigeria.” World Bank working paper No 5921.

.1985.  Agriculture and the State of Nigeria.
Washington D.C.: World Bank Press

Biersterker, Thomas. J, 1978. Indigenization and the

Nigerian Bourgeoise. Boulder: Lynne




T-3883

Rienner Publishers.

.1987. The African Bourgeoisie: Capitalist

Development in Nigeria, Kenya and Ivory Coast.

Boulder, Colo: Lynne Rienner Publishers.

Calvert A.F. 1912. Nigeria and Its Tinfields. London:

Longman.
.1913. Nigeria Mining Manual. London: Longman.

Central Bank of Nigeria Report: Annual Report and Statement

of Accounts. (various years)} Central Bank of
Nigeria, Lagos.

Chase Econometric Associates. 1986. Long Term Metais

Forecast: Tin. New York: American Bureau of Metal

Statistics.

Concord Daily. Various issues. Ikeja: Nigeria.

Coursen, R.D. 1987."Trends in Consumption by End Use." 1In

Proceedings of the International Tin Symposium. La Paz,

Bolivia. London: International Tin council.

Crowson, Phillip. 1989, The Minerals Handbook (various

issues). New York: Stockton Press.

Daniel, P. "Nigeria" In Survey of African Countries.
London: Methuen.

De Kun, Nicolas. 1987. The Mineral Resources of Africa.

Amsterdam: Elsevier.
Detrie and Ramanantsoa. 1986. Resource Management. Dryden:

New York.

89



T-3883

Ebony Magazine. 1990. "Giant of Africa" {(March) pp 30-35.

Ekundare, R. O, 1973. An Economic History of Nigeria.

London: Methuen.

Emory Ayers Associates. 1988. "Future Trends in Tin Demand.”
International Tin Symposium, London.

Energy Information Administration (EIA). 1989 and various
issues. Energy Consumption. Washington D.C. GPO.

Europa. 1988. "Nigeria: An Introductory Survey."

In Europa Yearbook 1988: A World Survey, London.

Financial Times. 1981. Detailed Survey of Progress:
Focus on Trade, Banking, Industry, and Agriculture.
3 November

Fisher, A.C. 1985. Resource and Enviromental Economics.

London: Cambridge University Press.

Forest, Thomas. ed. 1982. "Recent Developments in Nigerian

[}

Industralization.” In Industry and Accumulation

in Africa. ed. pp 324-344. London: Heinenman.
Freund, W.M. 1979. "0il Boom and Crisis in Contemporary

Nigeria”. Review of African Political Economy.

. 1981. Capital and Labour in the Nigerian Tin Mines.

New Jersey: Humanities Press.

Gas Research Insights (GRI). 1989. Energy Supply and Demand

to 2010. Chicago: Gas Research Institute.

Gelb, Alan and Associates. 1988. 0il Windfall: Blessing

or Curse. Washington D.C: World Bank.



T-3883

Gobel, P. 1976. Nigeria and the Tin Industry. London:

Evans.

Graves, J. P. 1978a. Successful Management and

Organizational Mugging, Englewood: Prentice Hall.

. 1978b. New Directions in Human Resources

Management. Englewood: Prentice Hall.

Griffin, Ricky. Ww. 1984. Management. Boston: Houghton
Miflin.
Hammerstone, P. 1981. "Self Esteem at the Workplace.”

Business Magazine. (June) pp 20.

Harris, K.L. "Mineral Commodity Profiles-Tin" u.s
Bureau of Mines, Washington, D.C.

Hirschman, Albert. 1971. How to Divest in Latin America.

New Haven: Yale University Press.
Huntchinson, Alan. 1974. "Last Minute Rush To Nigerianise.™

Africa Development. (March) pp 41-45.

International Tin Council. 1981. Proceeding of  Sixth

World Conference on Tin. Kuala Lumper. London: ITC.

International Petroleum Encyclopedia. 1989. Tulsa: Penwell.

Ivancevih, J. 1989. Management: Principles and

Functions. Boston: Irwin.

Kilby, Peter. 1969. Industrialization in an Open Economy:

Nigeria _ 1945-1966. Cambridge: Cambridge University

Press.

Lubeck, Paul. 1977. "Nigeria: A __ Political Economy."

91



T-3883

Africa Today 24 (October) pp 5-10.

Metal Statistics 1978-1989, Frankfurt:

Metallgesellschaft.

Metals Week. 1988 and various issues.

Mineral Facts and Problems. 1985. " Tin". U.S Bureau of

Mines. Washington, D.C. GPO.

Mineral Yearbook Volume 1, 2. 1987. U.S Bureau of

Mines. Washington D.C. GPO.

Mineral and Materials Monthly Survey. 1988. U.S Bureau of

Mines. Washington D.C. GPO.

Mineral Commodity Summaries. 1989. U.S. Bureau of Mines.

Washington, D.C. GPO.

Mining Annual Review. 1988. London: Mining Journal Limited.

Mikesell, Raymond F. 1971. Foreign Invegtment in the

Petroleum and Mineral Industry. Washington D.C:

Resources for the Future.

Moran, T. H. 1985. The Political Economy of Foreign

Direct Investment. Boston: Lexington Books.

Newswatch Magazine (various issues). Ikeja, Nigeria.

Nigerian National Petroleum Company M.P.I. 1981 Annual
Report. Lagos: Federal Government Printing Division.
Nylander, Arthur. 1376. "Ownership, Management and

Control of Enterprises” Management in Nigeria

({September): 42-45

Ogunsheye, Ayo 1972, "Experience and Problems of Indigenous

92



T-3883

Enterprises.” Management in Nigeria 7 (March-April):

31-34.
0Oil and Gas Publication. 1986. "New Technology in Oil

Refineries.” Qil and Gas Monthly. (April): 34-37.

Qil and Gas Publication. 1989. "Increasing Crude 0il

Production”. OQil and Gas Monthly. (June})}: 20-23.

Olakoku, F.A. 1979. The Structure of the_ Nigerian Economy.

Englewood: Prentice Hall.

Onyemelukwe, C.C. 1967. Problems of Industrial Planning and

Management in Nigeria. London: Oxford

University Press.

Okigbo, P.N.C. 1981. Nigeria’s Financial System:

Structure and Growth. London: Longman.

Okaiyeto, Peter. O. 1977. Tin Mining Goes Underground.

Kaduna: New Nigerian Press.

Radetzki, Marian. 1989, Major Actors in the West European

Gas Market. Stockholm: Center for Business and Policy

Studies.

.1990a. Pricing of Natural Gas in the West European

Market. Working paper 90-2. Mineral Economics
Departrr;ent; Colorado School of Mines, Golden, Colo.

.1990b. A Guide to Primary Commodities in_the World

Economy. Blackwell: Oxford.
‘Review of World Energy. 1989. U.S Department of Energy.

Washigton D.C. GPO.

a3



T-3883 94

Richie, Barry. 1973. "Nigerian Tin Indusrty Not Keeping Up

with Revival". Africa Development March: 27-29.

Second National Development Plan 1970-1974: Programme of

Post-War Reconstruction and Development.
Lagos: Federal Government Press,.

Scholla, P. and Associates. 1976. Tin Deposits of

Thailand. Bangkok: Scholla and Associates.

Sharp, P.S. 1972. Better Ways to Invest. New York: Dryden

Press.

Surveys of African Economies. 1973. "Nigeria: An
Introductory Survey." London: Longman.

Targia, C. A. 1984. Effective Ways to Invest. Boston: Irwin.

Todaro, P.M. 1985. Economic Development in the Third

World. New York: Longman.

Teriba, O.E.C Edozin, and M.0. Kayode. 1977, Industrial

Development in Nigeria: Patterns, Problems

And Prospects. Ibadan: Ibadan University Press.

Tin Metal Statistics. 1988. Secaucus: American Bureau of

Metal Statistics.
U.S Department of Energy (USDOE). 1979. "Nigeria" In Foreign

Govefnment and the Petroleum Industry.

Washington D.C. GPO.

U.S Department of Energy (USDOE). 1987. Report on the

Petroleum Resources of the Federal

Republic of Nigeria. Washington D.C. GPO.




T-3883 95

U.S Department of Energy (USDOE). 1988. Nigeria. Washington
D.C. GPO.

U.S Department of Commerce. 1989. Nigeria. Washington
D.C. GPO

L0 Department of Agriculture (USDA). 1980. Nigeria.
Washington D.C. GPO.

Washington Post. 1984. "Increase in Revenue leads to Rapid
development”. Washington D.C

William, John. 1986. Class Notes. New York State

University, Cortland, New York.

Williams, Given. 1976, Nigerian  Economy and Society.

London: Rex Publications.

Willson, Ernest J. 1981. "Nigeria.” National Energy Profiles

New York: Praeger.

World Bank. 1984. "Nigeria" In Petroleum Industry.

Washington D.C.: World Bank.

World Bank. 1988. "Iron Ore" In EPD Data Bank.

Washington D.C.: World Bank.

World Bank. 1988. "Tin" In EPD Data Bank. Washington D.C.:

World Bank.

World Bank. 19839. Sub-Sahara Africa: From Crisis to

Sustainable Growth. Washinton D.C.: World Bank.




T-3883

Appendix A. Regression of Major Export
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Appendix B. Nigerian Revenue by Sectors

YEARS TOTAL REVENUE NON-OIL REVENUE __ OIL REVENUE
1970 10.7 7.9 2.8
1971 16.0 8.2 7.8
1972 16.2 7.7 8.5
1973 '24.0 7.5 16.5
1974 40.6 7.7 32.9
1975 34.4 7.2 27.2
1976 39.9 7.5 32.4
1977 33.0 8.6 24.4
1978 24.9 8.1 16.8
1979 42.2 7.7 34.5
1980 47.2 8.7 38.5
1981 37.2 8.7 28.5
1982 29.7 7.0 22.7
1983 25.7 7.0 18.7
1984 28.2 5.4 22.8

Source: Central Bank of Nigeria Databook, 1985.

Central Bank Pulication Division,
Lagos Nigeria. ’
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ort of Major Commodities

Appendix C Exp
PP by Economic Sectors

COMMODTTY 1977 1879 1981 1983
COCOA 311.1 432.2 142.7 381.2
COTTON 10.1 2.8 1.0 1.0
HIDES & SKINS 5.7 2.6 1.0 1.0
PALM KERNELS 32.6 11.8 17.9 16.8
RUBBER 11.1 13.8- 17.8 23.0
TIMBER 0.5 0.1 0.1 0.1
COFFEE 1.6 0.6 0.6 1.5
COLUMBITE 6.3 0.9 0.9 0.9
PETROLEUM 7072.8  10166.8 8003.2  7201.0
MANUFACTURE 0 ) 0 0
AGRICULTURE 62.2 27.6 35.6 35.6
COCOA BUTTER 38.5 20.8 74.9 74.9
COCOA POWDER 1.1 5.5 8.8 8.8
COCOA CAKE 18.4 1.9 1.9 1.9
GROUNDNUT 1.0 1.0 1.0 1.0

' 13.3 10.8 30.0 37.2

TIN METAL

Source: Federal Ministry of Statistics. Federal

Government Publication Division, Lagos, Nigeria
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Appendix D. Nigerian Government Budget Estimate
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Other e e e e 73 48 Development . PR 009 §00.0
Bebtotal . . ML G4 ~ (extornel losng) . . s 528
Consolidated Revenus Fundcharges . . 71979 75093 obligations . 1740 2410
Outstanding kiabilitses . . e 600.0
Externel lonss . . 19988 158064
Totd . . . . . . . . . 108780 137047 Totel . . . . . . . 474l 105924

Revenue: (N millionk: (1966 13,199; (1967) 17,861; (1968) 27,108

Source:

1988 Budget. Central Bank of

Nigeria Pulication Division, Lagos, Nigeria
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Appendix E.

Projected Consumption of
Primary Tin by Country

(Thousands of Metric Tons)

North America

United States
Canada ’

Western Europe

United Kingdom
West Germany
France

Italy
Belgium/Luxembourg
Denmark
Netherlands
Norway

Spain

Sweden
Switzerland

»Japan.

Australia

Other countries
USSR, Eastern
Europe, and other

Eastern countries

World total

Source: SRI

1980 1985
62.4 64.8
5.6 6.1
19. 18.6
17. 19.7
12. 12.4
. 11.0

OO PO HLPOWONNY
L]
WWVMWwHEoOoONnNBOOWON

w
~
.

N

w
.
W

30.1

49.9

264.5

33.2

S4.1

283.1

1990 2000
67.3 72.5
6.8 7.9
18.1 17.1
21.8 25.7
12.8 13.7
12. 14.1
4.2 4.7
5.1 5.5
0.4 0.4
5.5 7.6
0.4 0.3
0.9 1.0
44.3 49.8
7.9 10.3
38.0 80.9
56.9 73.8
302.4 385.3

100
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Appendix F.

Organizatioh for Economic Cooperation and Development (OECD)

West
Ger-

Canada France many

Total  Market
World Economies

USSR

United United Other
Kingdom States OECD Total Brazil China

pain

Italy Japan S
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tralia

Year
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Appendix H Coal Consumption by End-Use Sector, 1949-1988.
(Million Short Tons)

Industry and Miscellaneous
Residential
Coke Industry and and

Year Utilities Plants Total Transportation Commercial Total
1949 840 Le 1212 2126 702 116.5 4832
1950 919 1040 X 224.6 63.0 114.6 494.1
1951 105.8 1187 1287 2424 562 101.5 505.9
1952 107.1 117.1 2149 398 454.1
1958 115.9 1121 1170 230.1 29.6 192 4548
1954 1184 183.9 18.6 69.1 389.9
1956 1438 101.7 110.1 2178 170 4 447.0
1956 1588 106.3 1143 188 642 456.9
1967 1608 108.4 1066 2149 98 49.0 434.5
1958 1557 768 100.8 1774 4. a9 3857
1959 168.4 9.6 27 1723 36 408 385.1
1960 k| 814 9690 1774 30 40.9 398.1
1961 1822 742 95.9 170.1 08 373 390.4
1962 1 747 9.1 s 07 365 4023
1963 2113 78.1 1019 180.0 0.7 315 4235
1964 225.4 892 1031 1924 0.7 272 4457
1965 953 105.6 200.8 07 25.7 4720
1966 96.4 108.7 205.1 0.6 256 4977
1967 2142 28 101.8 1954.6 05 221 491.4
1968 2918 913 100.4 1916 04 20.0 5038
1969 310.6 293.4 911 186.6 a3 189 516.4
1970 320.2 9%.5 902 186.6 03 16.1 5232
1971 3213 832 18.6 158.9 02 1582 501.6
1972 3518 1.7 129 160.6 02 117 5248
1973 3892 941 68.0 1621 0.1 11.1 562.6
1974 9L 902 155.1 0.1 114 §58.4
1976 406.0 86 636 1472 ™ 94 562.6
1976 4484 84.7 618 146.5 ® 89 603.8
1977 4771 T 618 1392 ® 9.0 625.3
1978 4812 T4 631 148 ) 9.5 6252
1979 521.1 7.4 611 1451 ™ 8.4 6805
1980 4.7 1210 ® 6.6 7027
1981 SLO 67.4 1284 ™ 74 132.6
1962 5937 409 L1 105.0 ™ 82 706.9
1963 6252 7.0 66.0 1030 ™ 8.4 736.7
19684 6L 4 “e 727 1118 ® 9.1 791.3
1985 s 411 5.4 116.4 ® 18 818.0
1968 %0 %se 1116 (y) 11 804.3
1967 7119 58 752 1121 ™ 6.9 836.9
1968 k¢ 410 159 1169 ™ 11 881.4

Source: Annual Energy Review. Energy Information Administration,
Washington D.C.
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Appendix K.

Source: Annual Energy Review 1988. Energy Information

Year
1849
1950
1951
1852
1958
1954
1966
1968
1967
1968
1869
1960
1961
1962
1963
1964
1968
1968
1967
1968
1969
1970
197
1972
1978
1974
1978
1978
1M
1978
179
1880
1981
1982
1983
1984
1985
1986
1987
1988¢
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Appendix L. World Natural Gas Supply, 1986
(Billion Cubic Feet)

Natural Apparent

Arca and Country szauﬁn Imports Exports Consumption
547 78 0 625
2774 9 48 2,035
16381 7 o 16,251
674 [ [] 674
§58 0 8 480
21,466 838 887 20,958
147 907 0 1,054
562 705 0 1,267
2,570 [ ] 1284 1,395
957 .0 923 34
‘o ¥ K 1
239 790 21 1,058
6,670 'S 2217 8,829
25 402 0 421
403 255 2 656
250 168 0 418
205 2¢0 0 445
24,196 13 &ﬁ: ££g
19 220 0 239
26,437 1,460 2,780 25,117
1.3% [ T28 602
§3¢ 0 [ 536
173 18 ] 191
890 [} [} 890
1582 2 164 1,452
4511 « 88t 3672
483 o [ 483
293 ° 260 33
484 ¢ o 484
L " = i
392 [ ] 0 "892
1,258 5 354 909
4,166 1402 1363 4214
WoerldTotad .........ccoiiiiiiiiiiiianann... 63,249 8118 8,118 62,790

Source: Annual Energy Review 1988. Energy Information
Adiministration, Washington D.C.
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Appendix M. Correlation Analysis of Nigeria Export

Commodities

Petroleun Cocoa Cotton Skin Palmkernel
Tin -0.018

-0.398 0.286

Skin -0.455 0.408 0.970
Palmkernel -0.366 0.051 0.812 0.708
Rubber 0.054 -.190 -.626 -.687 ~0.457
Timber -0.259 0.067 0.928 0.809 0.882
Coffee -~-0.066 -.169 0.343 0.214 0.138
Columbite -0.246 0.061 0.922 03800 0.882

Source: Preparred by the Author.



