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Preface

The present study has been prepared by the Sectoral Studies Branch,
Industrial Policy and Perspectives Division, with the aim of assessing the
present situation of the iron and steel industry in West and North Africa and
to present some issues, crucial for the further development of the industry in
these regions. This study provides a brief general review of the iron and
steel industry of the North, West and Central African subregions. Of
particular interest is the current state of the subsector and the availability
of those resources which could provide the basis for the development of a
viable iron and steel industry.

Despite the fact that this study covers the North African countries,
Egypt is not included. Egypt is reviewed in our study of the iron and steel
industry in the ESCWA region (Sectoral Studies Series No. 29, PPD.24). The
East and South African countries also are covered in a survey of the irom and
steel sector PTA (Preferential Trade Area for Eastern and Southern Africa) and
SADCC (Southern African Development Co-ordination conference) countries
(UNIDO/IS/R.44) which has been carried out by Regional and Countries Studies
of UNIDO's Department for Programme and Project Development within the
frame-work of the Industrial Development Decade for Africa.

The study begins with an executive summary which is followed by a
perspective on economic forces that motivates the development of the iron and
steel industry. As a matter of fact, the production of the basic materials
like coal, iron and steel, power and the build-up of heavy industries insures
self-reliant development which would not have been possible if attention had
been confined exclusively to consumer and/or even intermediate products
without making sure of the base on which such production has necessarily to
stand. Iron and steel occupies an important position in the group of heavy
industries as it provides a basic material for the growth of the latter.

In chapter two socio—economic aspects of the African subregions concerned
in this study and the problems and prospects for growth in the near future are
covered. Chapter three provides an overview of the production, consumption
and trade in the context of global and regional perspectives. In respect to
steel consumption and steel intensity trend, this study indicates a possible
approach to the quantitative analysis of trends of steel consumption and steel
intensity, first by explaining the historical trend, and then by examining
more thouroughly the various explanatory factors on the global and on the
sectoral levels. It attempts to describe the relationship between two
phenomena - steel consumption and economic activity that are measured using
models chosen for this purpose. The model is called global model which is to
equate steel consumption to GNP per capita. It is believed that this method
cannot explain the very large steel consumption aberations after the 1974
recession. However, the structural adjustments have now taken place in most
developed and developing countries, and steel consumption presently has
fluctuated much less than since the 1974 recession. Recently Rhine-
Westphalian Economic Research Institute, Federal Republic of Germany,
confirmed the correlation between steel consumption trends and economic growth
and denied the widely held view that the link between steel consumption trends
and economic growth was broken in 1974.%” More importantly, the models
provided satisfactory results regarding the relationships among the countries
on which we focussed.

1/ Metal Bulletin 1986.



- ii -

In order to more fully explore the potentials and limitations of steel
and other ferrous materials, as well as the potentials of combining them with
other metals and non-metallic materials, there is a need to examine the
availability of mineral and energy resources. For example, Venezuela is rich
in natural resources. It has the fifth largest iron ore reserves in the
world, mostly high grade ore. It has the thirteenth largest natural gas
reserves in the world and has one of the largest hydroelectric dams in the
world. All of these resources are close to each other, and together, these
resources give Venezuela an economic advantage for production of DRI (Direct
Reduced Iron) which is difficult or impossible to beat. This can be
investigated in chapter four.

It is very important to know what is available for the development of
the iron and steel industry domestically, if a country wants to develop
upstream and downstream industries in order to promote and encourage the
utilization of local resources by creating related industries which increase
the value—added industrial output as well as metal products. This approach is
called the integrated approach to the development of the industry as a whole.
For this purpose, those mineral and energy resources are worth attention. The
integrated approach helps developing African countries to improve the
management of mineral resources, increase industrial productlon»eff1c1ency and
diversify industrial production in relation to the iron and steel industry.

Steel industry metals which are exclusively for steel products are iron
ore, manganese, cobalt, columbium and tantalum. Almost the whole production
of iron ore and manganese are destined for use by the world s steel industry.
Cobalt and tantalum are used for high temperature alloys. Fuel minerals
include coal, oil and natural gas, which are necessary for the operation of
steel mills and the production of steel products. So is electricity; mini
mills especially-require a tremendous amount of electric power. Without steel
industry metals and fuel minerals, running steel mills is difficult. This is
why availability of mineral and energy resources are touched upon.

The prospects of the iron and steel industry as well as a concluding
overview of outlook on the issues of the promotion of. the .iron .and steel
industry are provided in chapter five.

Unlike other two studies.mentioned‘above,_this_stqdy is.not accompanied
by substantial local survey with regard to extent and type of deposits. of
materials as well as natural resources extent of areas developed -and
potentially to be developed for metal-related 1ndustrles." Neither was the
assessment of the nature of existing steel industries at plant 1evel made- in
order to examine main problems which steel producers 1n_these subregions face
for the development of the iron and steel industry.

So naturally, it is recommended that this review should be followed by
mission-supported studies, one for each of the West, North .and. Central African
subregions. Each study would go into greater depth to 1dent1fy in detail the
relevant factors affecting the development of the steel. 1ndustry,‘and would
evolve workable plans for new pro;ects. .
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EXPLANATORY NOTES

References to dollars ($) are to United States dollars, unless otherwise

~stated.
A comma (,) is used to distinguish thousands and millions.
A full stop (.) is used to indicate decimals.

A slash between dates (e.g., 1980/81) indicates a crop year, financial
year or academic year.

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period

involved, including the beginning and end years.
Metric tons have been used throughout.
The following forms have been used in tables:

Three dots (...) indicate that data are not available or are not
separately reported.

A dash (~) indicates that the amount is nil or negligible.
A blank indicates that the item is not applicable.

Totals may not add up precisely because of rounding.

0

Besides the common abbreviations, symbols ‘and terms and those accepted by

the International System of Units (SI), the following abbreviations and
contractions have been used in this report:

Economic and Technical abbreviations

BOF Basic oxygen furnace

DR Direct reduction or double reduced
DRI Direct reduced iron

EAF Electric arc furnace

EOF Energy optimizing furnace

GCF Gross capital formation

GDP Gross domestic product

GNP Gross national product

OHF Open hearth furnaces

OECD Organization for economic co—operatlon and development

SR-BOF Smelting reduction - oxygen converter route



Continuous casting:
Direct reduction:

Effective capacity:

Gross capital formation:

Gross Domestic Product:

Gross National Product:

Integrated mini-mill:

Integrated steel works:

"Killed steel:

Mini-mill:

Nominal capacity:

Open hearth furnace:

Glossary

is defined as a process for solidifying steel
or other material in the form of a continuous
strand rather than individual ingots.

is a family of processes for making iron from ore
without exceeding the melting temperature. No
blast furnace is needed.

Maximum possible production during a year under
normal working conditions. Attention paid to
repairs, maintenance, holidays; attention also paid
to reductions and additions taking place during the
year. Assumption of raw material availability.

The capital formation consists of three components,

namely, construction, machinery and equipment and
changes in stocks. The gross capital formation is
the sum of the increase in stocks and gross fixed
capital formation. Gross fixed capital formation
is equal to net fixed capital formation as defined

"above plus depreciatiom.

is the total value of goods and services produced
by an economy over a given period, usually one year.

is defined as GDP plus the income‘accruing from
foreign investment, less payments made -to investors
in foreign countries.

is defined as the process which has the following
stages: DR - EAF route - rolling mills.

is defined as the process which éomprised the
following stages: Blast furmace — LD converter
(BOF) route — rolling mills.

Steel to which a deoxidizing agent has been added
to prevent the excessive generation of gas.

is defined as the process which involves the mills.
following stages: scrap - EAF route - rolling

Production capacity of main equipment: Converter,
electric furnace etc., disregarding factors of
material supplies, im balances- between processes.
Equipment not in use is disregarded.

These are an older technology for the reduction of
steel from iron. It has largely been replaced by
BOF or .EAF in most modern steel works.



Pellets:

Productivity:

Production capability:

Sinter:

Steel capacity:
Semi~killed steel:
deoxidized.

Smelting reduction:
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Refined ore, used in mini-mills which make finished
products starting with steel scrap or refined ore.

Out per unit of input-used, usually used to mean
labor productivity, the physical quantity or value
of goods produced per unit of labor input. Labor
input is usually measured in worker hours.

Tonnage capability to produce raw steel at full
demand.

Refined ore, used in mini steel making.

The figures for nominal, effective and production
capability differ significantly from each other.

Steel melted in the furnace, but not wholly

The smelting reduction process is designed for
production of molten iron using reduced iron ore or
pre-reduced ore in a molten state at a minimum
temperature of 1500°C.



EXECUTIVE SUMMARY

The purpose of this study is to provide a brief general review of the
iron and steel industry of the North and West African subregions. Emphasis is
put on the current state of the subsector and the availability of resources
which could provide the basis for the development of a viable iron and steel
industry.

This report covers twenty-six countries in the West, North and Central
African subregions which, together, account for about 69 per cent of
developing Africa's land area and about 58 per cent of its population.

Virtually all these countries have, since about 1980, experienced severe
economic stresses, arising in part from the world-wide recession and, in part,
from specific problems. Falling demand for the region's exports, severe
balance—-of-payments deficits, declining agricultural output, exploding
population growth, and heavy debt-servicing burdens have exposed the urgent
need for a basic restructuring of the national and regional economies to make
them more diversified and more internmally self-reliant.

Considering the developing status of the countries of the area, iron and
steel production and consumption are low. Whatever steel production capacity
there may be is concentrated in the relatively affluent oil-producing
countries such as Algeria, Nigeria and Tunisia. There is a high dependence on
extra-regional imports for maintaining even the low levels of per capita steel
consumption. In 1984, for instance, African developing countries produced
about 2.4 million tons of crude steel but imported about 5.3 million tons.

- Only about 10 of the 26 countries studied may be categorized as steel
producers. These are Algeria, Ghana, Cote d'Ivoire, Libyan Arab Jamahiriya,
Mauritania, Morocco, Nigeria, Togo, Tunisia and Zaire. Their aggregate crude
steel production capacity is currently about 5.4 million tons per annum, of
which 5.05 million tons are accounted for by three o0il producers - Algerla,
L1byan Arab Jamahiriya and Nigeria.

‘On the other hand, the aggregate steel rolling capacity is estimated at
about 7.2 million tons per year, w1th the Maghreb countries contributing
5.25. million tons. '

Most of the steel plants produce only long products - bars, rods, angles,
channels, sections, etc. In fact, there is at present (late 1987) only omne
flat steel producer in the region which is located in Algeria; Libyan Arab
Jamahiriya will start producing flat steel products to a limited extent. Most
countries in the region must import their requirements of flat steel.

Several steel project plans have been announced since 1980 but only a few
have reached the construction stage. Among these are the integrated
blast-furnace-based Ajaokuta Steelworks in Nigeria, and the second steelworks
of Algeria's Société Nationale de Sidérurgie at Jijel. Other projects at
various stages of planning include the Nigerian alloy steel project at
Ogbomosho, the second phase of Libyan Arab Jamahiriya's Misurata steel project
(the addition of BOF), and smaller steelworks in Cameroon, Gabon and Mali.

African developing countries have relatively good mineral and energy
resources, necessary for the development of a viable iron and steel industry.
The region accounts for over 11 per cent of the world's iron ore reserves,
with Liberia and Mauritania being the most important producers and exporters.
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Other sizeable and exploitable iron ore reserves are in Algeria,
Cameroon, Gabon, Guinea, Libyan Arab Jamahiriya, Nigeria and Senegal.

With respect to other ferrous minerals, Gabon is the world's fourth
largest manganese ore producer and its reserves are in excess of 200 million
tons. Other important sources of manganese are Ghana and Zaire. Large

reserves of cobalt also occur in Zaire, while Nigeria and Zaire are important
sources of columbium/tantalum.

As for the hydrocarbon minerals, developing Africa is important as a
petroleum producer with four countries, -~ Algeria, Gabon, Libyan Arab
Jamahiriya and Nigeria, — members of the Organisation of Petroleum Exporting
Countries (OPEC). Many other countries also have petroleum reserves, although
somewhat smaller than the OPEC member-states. Among these are Benin,
Cameroon, Congo, Cdte d'Ivoire, Tunisia and Zaire.

Large natural gas resources often in association with petroleum, also
occur widely in the region, with the most abundant reserves in Algerla, Libyan
Arab Jamahiriya, Nigeria, Sudan and Tunisia.

The West and North African subregions have coal resources but only four
countries saw relatively substantial reserves of coal which’ bear promise for
the future: Algeria, Morocco, Nigeria and Zaire.

A rapid and consistent development of the steel industry of West and
North Africa is impeded by several constraints; low steel consumption, no
financial resources, inadequate energy resources, lack of skilled labour and
lack of domestic technological capability. At the regional/subregional level,
some constraints, are the disparate degrees of industrialization and the
inadequate transportation, communication and infrastructural networks. Global
constraints include the lack of foreign exchange in most countries of the
region which implies an inability to import adequate quantities of cap1ta1
goods and other goods requlred for development projects.

These constraints notwithstanding, there are theoretiCa11Y’goed prospects
for a number of projects in the iron and steel sector in the West and North
African subregions. Among these are:

(2) National or subregional co-operation for the development of the iron
ore reserves of Cameroon, Gabon, Guinea, and Senegal.

(b) Direct reduction projects based on. national gas in any of the
gas~rich countries, with a view to provide the sponge iron’ demands of
countries in the region.

(¢) A collaborative project for the manufacture of ferro-manganese in
Gabon or Ghana for the purpose of supplying the needs of large reglonal steel
producers such as Nigeria.

(d) Subregionally sponsored flat steel products pro;ects in the West

African and Central African subregions, with potentlal market coverages of the
whole of the subregions. ‘
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(e) A regional seamless tube project to meet the needs of the petroleum
and natural gas producers of the North and West African area.

(f) Mini-steel and/or re-rolling mills in the smaller steel-consuming
countries such as. Céte d'Ivoire, Gabon, Guinea, Liberia, Sierra Leone and
Sudan.

The development of the iron and steel industry can be accelerated with
the assistance and co-operation of international agencies such as UNIDO. Such
co-operation would include technical assistance in steel project
"identification and planning, raw materials investigations and
characterization, training of local personnel in the areas of consultancy and
project preparation and assistance in financing and management.




1. GENERAL ECONOMIC OVERVIEW

1.1 Geographical setting

West and North Africa - in the context of this report — consists of
twenty six countries in three geographical subregions of the African continent:

West Africa: Benin, Burkina Faso, Gambia, Ghana, Guinea, Guinea Bissau,
Céte d'Ivoire, Liberia, Mali, Mauritania, Niger, Nigeria, Sierra Leone,
Senegal and Togo;

Central Africa: Cameroon, Central Afrlcan Republic, Chad, Congo, Gabon,
Sudan and Zaire; and

North Africa: Algeria, Libyan Arab Jamahiriya, Morocco and Tunisia.

As shown in table 1, the area under consideration is one of great
diversity in both national land areas and populations. It covers
18.7 million square kilometers of Africa's total land area (exclusive of South
Africa) of about 27.3 million square kilometers (i.e. 68.5 per cent), and
about 57.8 per cent of its total population of 492.8 million. The West and
North African area includes Nigeria which, with its mid-1983 population of
93.6 million, alone accounts for nearly 33 per cent of the area's total
population, and also Gabon with a population of only 700,000. There are
mineral-rich countries such as Algeria, Gabon, Libyan Arab Jamahiriya, Guinea,
Nigeria and Zaire as well as countries that are essentially agricultural. In
terms of natural vegetation, the area encompasses the entlre spectrum from
tropical rain forest to arid desert.

Notw1thstand1ng this apparent diversity, there is considerable
homogeneity within the area, particularly in economic terms. All 26 countrles
included are among the developing countries with relatively low average’
incomes.

1.2 Economic situation

The 1980s have so far been a period of intense economic crises for
virtually all the countries of the West and North African region. The
economic picture has been characterized by falling external demand for
products of the region, growing national balance of payments deficits and
mounting external debt-~service payments. The growth of economic output has,
in most cases, lagged behind that of population, resulting in deteriorating
per capita outputs.

As shown in table 2, the contribution of agriculture to Gross Domestic
Product (GDP) has declined since the 1960s to such an extent that the
dependence on food imports has become intensified. Similarly, the performance
" of the manufacturing sector has been less than impressive, since it depends so
heavily on imported inputs and resources. The competitiveness of the region's
manufactured products is generally weak. "
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According to the Economic Commission for Africa, the African region as a
whole registered an average GDP growth of 2.7 per cent per year during the
1970 to 1982 period. However, this rate was barely equal to the population
growth rate. At present growth rates, Africa's population will quadruple in
the next 40 years. Whereas in Asia and Latin America per capita food
production is increasing and population growth is decreasing, the reverse is
true in Africa.

Table 1. The countries of West and North Africa®”
Subregion Country Area Population mid-1983
(thousand sq. km) (millions)
West Africa
Benin 113 3.8
. Burkina Faso 274 6.5
Gambia 11 0.7%7
Ghana 239 12.8
Guinea 246 5.8
Guinea Bissau 36 0.8
Cote d'Ivoire 322 9.5
Liberia 111 2.1
Mali 1,240 7.2
Mauritania 1,031 1.6
Niger 1,267 6.1
Nigeria 924 93.6
Sierra Leone 72 3.6
Senegal 196 6.2
Togo "57 2.8
North Africa . ,
‘ Algeria 2,382 20.6
Libyan A.J. 1,760 ' 3.4
Morocco 447 ' 20.8
Tunisia 164 6.9
Central Africa
Cameroon 475 9.6
Central
African Rep. 623 2.5
Chad ' 1,284 4.8
Congo 342 _ 1.8
Gabon 268 : 0.7%
Sudan 2,506 o , 20.8
. Zaire : 29.7

2,345

al

- In the context of this report.

b/ = Mid-1982.

Source: Economic Commission for Africa 1984.°



Table 2. Struéture of production in the West and North African countries,
1965 and 1983

GNP Distribution of GDP (percentage)
Country
($US millions) Agriculture Industry Services
1965 1983 1965 1983 1965 1983 1965 1983
Benin 210 930 53 40 9 14 38 47
Burkina . v

Faso 250 900 52 41 15 19 32 40
Gambia®” 27 213 39 26 11 cee 50 eee
Ghana 1,330 3,720 41 53 19 7 41 40
Guinea 520 1,910 .as 38 .ee 23 cee 39
Guinea-

Bissau?®” cee 132 ces e cee e ces .o
Cote

d'Ivoire 960 7,090 36 27 17 24 47 50
Liberia 270 980 27 36 40 26 34 38
Mali 370 980 49 46 13 11 - 38 43
Mauri- , _

tania 160 700 32 34 36 21 32 45
Niger 370 1,340 63 33 9 31 28 37
Nigeria 4,190 64,570 53 26 19 34 . 29 40
Sierra

Leone 320 950 - 34 32 28 " 20 . 38 - 48
Senegal 810 2,570 25 21 18 26 56 - 54
Togo - 190 720 45 22 21 28 - 34 50
Algeria 3,170 47,200 15 6 34 54 51 40
Libyan Arab :

Jamahiriya 1,500 31,360 5 2 63 64 33 34
Morocco 2,950 13,300 23 17 28 . 32. 49 51

~ Tunisia 880 7,020 22 14 .24 36 54 50
Cameroon 750 7,220 32 24 17 32 50 45
C. African : : ‘

Rep. 140 600 Lo 37 16 21 38 42
Chad 240 320 47 .es 12 .o 41 e
Congo 200 2,110 19 7 19 55~ 62 38
Gabon®’ 140 3,254 32 7 34 62 34 31
Sudan 1,330 6,850 54 34 . 9 15 37 51

Zaire 1,640 5,440 22 36 27 20 51 L4

a/ Figures represents 1960 and 1982 .
Source: Economic Commission for Africa 1984,

Moreover, agricultural output during the period grew by only 0.7 per cent pe:
year, while the mining sector fell in 1982 to only about 68 per cent of the 1970
level. The manufacturing sector grew by an annual rate of 5 per cent,
attributable in part to the boom in a number of the oil exporting countries as a
consequence of the 1973-74 oil price rise. This resulted in rapidly increasing
incomes and large-scale investments. The boom , however, short-lived, with many
0il exporters now facing an oil glut, declining revenues, and severe
balance-of-payments problems.
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The recent pattern in the performance of the economy of the African region,
as well as the subregional variations, can be seen from the following statistics
compiled by the Economic Commission for Africa (ECA):

cDP growth in Africa 1982-1985 constant, 1980, prices. Percentage growth from
previous year

Subregion (grouping) 1982 - 1983 1984 1985
Central Africa 0.3 2.8 4.8 4.0
East Africa 2.5 1.2 0.0 3.1
North Africa -0.6 1.9 -0.2 2.6
West Africa -0.4 -3.5 0.2 3.0
Developing Africa 0.0 0.3 -0.1 3.0
0il exporters -1.0 -0.1 -0.3 2.5
OPEC members 2.2 -2.2 -1.9 1.7
Non-o0il exporters 1.8 0.4 0.4 3.8

There was no GDP growth in 1982. Coming after the 2.7 per cent fall
recorded in 1981. The stagnation may be viewed as an improvement of the
situation, but income per head fell again, down by 7.7 per cent compared to
1980. :

With a GDP growth in real terms of only 0.3 per cent.in 1983, followed by
a decline of 0.1 per cent in 1984, there was practically no change in
developing Africa's output during 1983-84, With the increasing population, it
is estimated that output per capita in 1984 was, in fact, about 10 per cent
below its 1980 level.

Of all the African subregions, only Central Africa registered an output
growth in excess of population during the 1983-84 period. The figure of
4.8 per cent in 1984 reflects the rising oil production and exports from
Angola, Cameroon, Congo, and Gabon. West Africa's GDP declined by 3.5 per
cent in 1985 and recovered marginally in 1984 by 0.2 per cent. The 1983
drought is considered as the cause for this poor performance.

The problems of the OPEC member states is reflected by the 2.2 per cent
GDP decline in 1983, followed by a further 1.9 per cent decline in 1984. This
was caused by the over—supply situation on the world's o0il market which
resulted in a downward spiral of spot prices.

Although not explicitly shown above, the manufacturing sector performed
poorly, a situation that should be expected in view of the sector's high
dependence on imported and agricultural inputs. The African region's
value-added in manufacturing grew by 1.6 per cent in 1983, but fell by 1 per
cent in 1984. Only the North African subregion experienced an expansion in
manufacturing, with growth rates of 5 per cent in 1983 followed by 5.2 per
cent in 1984. West Africa was the poorest performer in terms of manufacturing
output, with a 4.5 per cent downturn in 1983, followed by a further fall of
10.7 per cent in 1984,

Table 3 describes the 1970 and 1983 external public debt for the
countries of West and North Africa. For the 26 countries covered, according
to World Bank compilations, the external public debt escalated from a total of
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$US 5,463 million in 1970 to $US 65,780 million in 1983, representing a
twelve-fold increase. The subregional distribution of the debt was as follows:

1970 1983

(millions of US dollars)
West Africa 2,260 26,182
North Africa 2,189 25,814
Central Africa 1,014 13,784

Table 3. External public debt and debt service ratios in countries
of West and North Africa, 1970 and 1983

Country External public debt Debt service as percentage of
millions of dollars % of GNP GNP Exports
1970 1983 1970 1983 1970 1983 1970 1983
.Benin 41 615 16.0 59.2 0.7 2.5 2.3 .o
Burkina

Faso 21 398 6.4 38.2 0.6 1.3 6.3 eee
Gambia 5 134 eee - ves ces - . ees e
Ghana 489 1,095 24,2 28.3 1.2 1.9 14.2
Guinea 314 1,216 47.4 69.2 2.2 4.0 .o e
Guinea

Bissau®’ ... 101 .. ..
Cote S

d'Ivoire 256 4,824 18.3 78.8 2.7 12.9 6.8 31.0
Liberia 158 699 49.6 72.1 5.5 3.2 s 6.6
Mali 238 881 88.1 89.3 0.2 1.3 1.3 6.1
Mauritania 27 1,171 13.9 158.2 1.7 5.0 3.2 10.0
Niger 32 : 631 8.7 48.7 0.6 5.6 3.8 .o
Nigeria 480 11,757 4.8 17.7 0.6 3.1 4,2 18.
Sierra : R '

Leone 59 359 14.3 34.5 2.9. 0.9 9.9- 7.2
Senegal 100 1,496 11.9 61.2 0.8 1.9 2.8 ces
Togo 40 805 16.0 113.9 0.9 6.3 2.9 16.8
Algeria 937 12,942 19.3 28.0 0.9 - 9.8 3.8 33.1
Libyan.A.J ... .es cee .o oen . e .e
Morocco 711 9,445 18.0 69.6 1.5 8.3 8.4 38.2
Tunisia 541 3,427 38.2 42.4 4.5 7.4 19.0 22.3
Cameroon 131° 1,883 12.1 26.7 0.8 3.1 - 3.1 13.9
C. African ' ‘ :

Republic 24 215 - 13.3 33.1 1.6 2407 4.8 11.3
Chad 32 129 11.9 43.5 1.0 - 0.1 3.9 0.6
Congo 144 1,487 53.9 76.1 3.3 12.2. iee 20.5
Gabon2®” 66 - - 322
Sudan - 306 5,726 15.2 77.8 1.7 1.2 10.7 . 11.2

2.1 2.9 Loh v

Zaire 311 4,022 17.6 91.5

a/ Figures are for 1970 and 1982.
Source: Economic Comission for Africa, 1984.
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While the absolute magnitude and rate of growth of Africa's external debt
should be a genuine cause for concern, its structure - in terms of
concessional borrowings from official sources versus floating (or market) rate
borrowing from private sources - has proved an even more damaging feature
during the 1980s. The ECA estimates that between 1972 and 1983, Africa's debt
to privately guaranteed sources grew much faster, at 14.7 per cent per annum
in real terms than to official sources which grew at 12.0 per cent per annum.
Since the privately guaranteed debts carry floating interest rates and since
the last decade has generally been characterized by high international rates
of interest, Africa's debt service burden has grown really since the early
1970s. The growth in developing African’'s debt dates back mostly from the
period after the first oil crisis of 1973, when many countries had large
external deficits, mainly because of inelastic imports.

Between 1977 and 1982 the debt nearly doubled, and its rate of growth has
only recently fallen. The debt service as a percentage of GNP and export
earnings is also shown in table 3 for the 26 countries of West and North
Africa. In nearly all cases, there has been a substantial increase in debt
service as a percentage of GNP and as a percentage of export. With so much of
the export earnings devoted to debt service, little has been left for the
normal economic development objectives of the region. As a matter of fact,
total African debts has notched up 16 per cent of the total third world debts
in 1985. This figure could be construed as numerically small, but the debt
service of most African economies is prodigious in relation to their gross
national products. Further, their economies are more fragile and dependent on
crumbling primary prices that the other two major third world regions such as
Asia and Latin America as well as having been afflicted, in recent years, by
natural disasters of apocalyptic proportions.

1.3 Outlook for the future

The traumatic experience of the African countries (in terms of economic
performance) since the early 1980s has led to the realization that there is an
urgent need for a basic restructuring of the national economies if the goal of
a fair sustained growth is to be achieved. Some countries in the region have
already initiated the necessary restructuring and the effects should begin to
show in the 1986-90 period. In 1985 the agricultural sector registered some
recovery due to more favourable weather conditions in most of the contlnent,
even though food deficits still persisted.

There were some further encouraging signs. Developing Africa's GDP-
registered a 3 per cent growth in 1985 over 1984, with all groups, except OPEC
member states, recording gains in excess of 2.5 per cent. In fact, Central
Africa's GDP grew by an impressive 4 per cent, West Africa's by 3 per cent,
and non-o0il exporting countries' by 3.8 per cent. Whether or not this change
is sustained will depend in some measure on events in the industrialized
countries to which African economies are tied.

The fundamental goals of long-term structural adjustment in developing
African countries are to enhance efficiency, achieve equity, and expand the
stock of physical and human capital. The problems of the highly indebted
developing African countries are particularly urgent, and their task would be
easier if world growth were to revise but the world economic recovery that
began late in 1983 is weaking. For the industrial countries as a group, GDP
growth reached 4.6 per cent in 1984, but then dropped to 2.8 per cent in 1985
and to an estimated 2.5 per cent in 1986. Growth slowed in the developing
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countries too. Their GDP grew at 4.2 per cent in 1986, compared with 4.8 per
cent %g 1985 and an average of 6 per cent a year in the two decades prior to
1980.=

According to available estimates®” all subregions of developing African
" countries shared in the downturn, though there were significant variations.
North Africa grew 1.6 per cent, in contrast to the 3.8 per cent
achieved East Africa. West Africa subregion recorded - 0.5 per cent. While
oil exporters experienced — 0.3 per cent, non-oil exporters achieved an
increase of 4.0 per cent, an impressive figure against the background of
recent performance in the region. The overall GDP growth was 1.2 per cent and
an increase of 2.5 per cent is expected in 1987.

The handling of the debt problem will also be a major determinant of
African economic performance in the next five years. Given reasonable
goodwill on the parts of debtor countries, creditors and international
agencies (such as the International Monetary Fund, the World Bank, etc.), it
should be possible for most developing African countries to reschedule or
amortize a fair proportion of their debts, thus going a certain way towards
re-establishing their international credit worthiness. Coupled with more
prudent management of their economies at both the macro and enterprise levels,
Developing African countries could see the beginning of more satisfactory
levels of economic performance during the period from 1986 to 1990.

2/ World Development Report 1987, The Worldeank

3/ Survey of Economic and Social Conditioms in Africa, 1985-1986, United
Nations.
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2. REGIONAL STEEL CONSUMPTION AND PRODUCTION

2.1 The global and regional perspectives

Since 1900 there has been a general upward trend in world crude steel
production, as shown in table 4. Exceptions occurred during the depression
and post-depression period of 1930 - 1935 and the immediate post-World War II
period from 1945 to 1947. In general, there has been a world-wide increase in
steel production since 1947, which continued virtually uninterrupted up to
1980, with the exception of the 1975-1977 period. An all-time world-wide
crude steel production peak was achieved with 746.4 million toms in 1979.
Since then, output has generally declined in reaction to the global economic
depression of the early 1980s. In fact, the turn-around observed in 1984 -
which saw crude steel production rise again above the 700 million metric ton
mark — was a response to the brighter economic prospects which started in that
year, particularly in the OECD countries.

table 5 gives the breakdown by countries and regions of world crude
steel production during the decade from 1975 to 1985. The contributions of
the African countries in particular and the developing countries in general
are worthy of special notice. Between 1975 and 1985 the developing countries'
steel output more than doubled from about 32.5 million tons to about
75.0 million tons, representing respectively 5.1 per cent and 10.4 per cent of
the global totals and if People's Republic of China, Democratic People's
Republic of Korea and Cuba are included, 18 per cent of total steel
production. Latin America and Asia were the regions with the most impressive
capacity growth during this period. Africa's output- (excluding South Africa),
rose from 1.44 million metric toms in 1975, - equivalent.to 0.22 per cent of
world total, to 2.40 million metric tomns in 1985, - equivalent to about 0.34
-per cent of the world output. Given Africa's size and population, its
contribution in terms of world steel production is meagre, even though it is
increasing at an impressive rate. It must be noted also that the major ,
African steel producers, with thé exception of Zimbabwe, are also petroleum
producers and/or exporters, e.g. Algeria, Egypt, Nigeria and Tunisia.

The volume of steel in international trade as measured by exports over
the 1970 to 1985 period, is shown in table 6. As a percentage of crude steel
production, the proportion involved has risen from 19.7 per cent in 1970 to 29
per cent in 1984, As expected and confirmeéd by the country/regional
breakdowns in tables 7 and 8, the major exporters are the industrialized
countries of Western Europe and North America, along with Japan, Australia and
South Africa. The share of the developing countries in world exports of steel
(amounting to about 18.3 million metric tons in 1984, - or about 11.6 per
cent) was mainly contributed by the Asian and Latin American regions, with the
most active exporters being Argentina, Brazil, Mexico, the Republic of Korea
and Taiwan Province of China. The only significant African steel exporter has
been Zimbabwe.
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Table 4. World crude steel production, 1900-1985
(millions of metric tons)

Year Production Year Production
1900 28.3 1945 113.1
1901 31.0 1946 ‘ 111.6
1902 34.5 1947 136.0
1903 : 36.1 1948 155.3
1904 36.3 . 1949 "160.0
1905 44.9 1950 _ 191.6
1906 51.2 1951 oo211.1
1907 53.0 1952 . 211.6 -
1908 41.4 ' 1953 - : : 234.8
- 1909 _ 54.2 1954 223.8
1910 60.3 1955 o S . 270.0
1911 60.5 : 1956 S 283.5¢
1912 72.8 1957 292.5
1913 76.4 1958 - - 27443
1914 60.4 - . 1959 L s 230547
1915 66.6 1960 coeont v 234644
1916 78.2 ’ 1961 et 235103
1917 82.0 1962 : < ren360.1
1918 : 77.2 1963 -+ 387.1
1919 58.5 - - 1964 o 43304
1920 : 72.5 1965 T 454.0-
1921 45.2 1966 : - 4B72.7
1922 : 68.8 - 1967 SR 2 h97.2
1923 : 78.3 . 1968 - CoF 529.8
1924 78.5 1969 B Y 1
1925 90.4 1970 595.4
1926 : 93.4 1971 . ' f 582.6
1927 101.8 1972 : e -:630.7
1928 110.0 1973 .« S . 697.1
1929 : 120.8 . 1974 . - -703.5
1930 95.1 : 1975 - o0 64304
1931 69.6 - 1976 - G w0 67505
1932 50.7 1977 oo+ .875.5
1933 : 68.0 1978 e ©716.8
1934 T 82.4 : 1979 - oo o Th6 ok
1935 99.5 - : 1980 ... - i L 716.1
1936 124.3 . 1981 707.5
1937 135.7 1982 645.2
1938 110.0 1983 663.4
1939 137.1 1984 710.0
1940 : 140.6 1985 . 719.9
1941 153.8
1942 151.4
1943 159.6

1944 151.2

Source: TIISI 1985, 1985 figures are taken from IISI 1986 statistics.



(thousands of metric tons) @

Country 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Argentina 2,208 2,410 2,684 2,782 3,199 2,687 2,526 2,913 2,942 2,647 2,946
Brazil 8,387 9,253 11,253 12,205 12,205 13,893 15,309 13,226 14,671 18,385 20,454
Central

America 10 13 62 64 98 94 95 57 45 102 99
Chile 508 503 559 616 642 746 657 483 - 618 690 681
Colombia 391 356 330 390 354 420 396 425 463 502 530
Cuba 300 296 302 300 300 300 300 300 300 300 400
Ecuador 0 0 0 0 0 16 26 27 23 17 18

- Mexico 5,272 5,298 5,601 6,775 7,117 7,156 7,605 7,056 6,917 7,482 7,261
Panama 0 0 0 0 0 6 10 - 8 15 0 0
Peru 432 346 379 374 379 447 364 272 289 337 411
Trindad :

& Tobago 0 0 0 0 0 0 45 219 210 172 164
Uruguay 16 16 19 7 16 18 14 20 46 41 39
Venezuela 1,100 937 854 859 1,475 1,975 2,030 2,278 2,320 2,770 3,055
Total

Latin America 18,624 19,428 22,043 24,372 27,473 29,174 27,294 27,053 28,859 33,445 36,058
Algeria 221 356 410 380 242 384 522 550 700 700 600
Egypt 490 580 660 665 730 910 920 975 885 850 1,125
Nigeria 14 15 15 15 15 20 22 90 182 182 254
Tunisia 127 103 156 160 176 178 173 107 163 169 170
Zimbabwe 524 733 734 778 740 ~805 691 538 647 423 731
Other Africa 60 60 60 60 65 70 70 70 75 75 75
Total Africa 1,436 1,847 2,035 2,058 1,968 2,367 2,398 2,330 2,652 2,404 2,955
Iran . 551 549 1,825 1,300 1,430 1,200 1,200 1,200 1,200 1,200 1,200
Isragl 60 70 72 9% 107 115 114 87 83 92 100
Qatar’ 0 0 "0 127 396 396 469 495 469 478 533
Saudi Arabia 0 0 0 0 0 0 0 0 400 842 1,106
Other 70 65 51 55 170 170 180 200 200 200 200
Total _

Middle East 681 684 1,948 1,576 2,103 1,881 1,963 1,982 2,352 2,812 3,139

Source:

IISI 1985, 1985 figufes are taken from IISI 1986 statistics.



- Table 5. World crude steel production by country, 1975-1985
(thousands of metric tons) (cont'd)

Country 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Bangladesh 76 90 108 120 125 131 134 78 58 88 122
Hong Kong 120 120 120 120 120 120 120 120 120 120 120
India 7,991 9,364 10,009 10,099 10,126 9,514 10,780 10,997 10,237 10,549 11,543
Indonesia 100 139 . 250 225 305 360 500 500 800 1,000 1,200
Malaysia 183 190 194 203 207 210 210 210 350 350 550
Philippines 309 350 357 276 397 330 350 350 200 250 250
Singapore 196 203 215 284 293 340 263 359 305 362 365
Republic ' '

of Korea 1,994 3,511 4,346 4,969 7,610 8,558 10,753 11,753 11,915 13,034 13,539
Taiwan province

of China 680 1,098 1,710 3,426 3,186 3,417 3,157 4,152 5,031 5,008 5,088
Thailand 251 281 309 346 440 450 300 350 350 350 350
Other 200 200 250 230 225 225 220 250 450 550 850
PR China 23,903 20,459 23,740 31,780 34,484 37,121 35,604 37,160 40,020 43,360 46,724
DPR Korea 2,900 3,000 4,000 5,080 5,400 5,800 5,500 5,800 6,100 6,500 8,400
Total Asia 38,903 39,005 45,608 57,155 62,918 66,576 67,891 72,084 75,736 81,573 89,101
Total

Developing ‘ :

countries 59,644 60,964 71,634 85,161 94,462 99,998 99,546 103,449 109,599 120,234 131,253
Total

Industrialized ' :

countries 391,161 415,531 399,716 420,551 442,526 406,979 401,876 338,268 343,803 375,549 374,352
Total Eastern '

Europe 192,623 198,960 204,169 211,083 209,444 209,158 206,127 203,450 210,025 214,203 213,476
World Total 643,428 675,455 675,519 716,795 746,432 716,135 707,549 645,167 663,427 709,986 719,081

Soufce: IISI 1985, 1985 figures are taken from IISI 1986 statistics.
’ PN
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' Table 6. World steel exports and production, 1970-1985

Year Exports Production Share of exports
(crude steel equivalent, millions of metric toms) (percentage)
1970 117.5 , 595.4 : 19.7
1971 125.5 582.6 21.5
1972 133.0 630.7 21.1
1973 147.5 : 697.1 21.2
1974 170.0 703.5 24,2
1975 148.5 643.4 23.1
1976 164.1 675.5 24.3
1977 165.3 675.5 24.5
1976 180.1 716.8 ' 25.1
1979 185.2 746 .4 24.8
1980 182.5 716.1 25.5
1981 185.2 707.5 26.2
1982 175.0 645.2 27.1
1983 187.6 663.4 28.3
1984 205.6 710.0 29.0
1985 216.3 719.9 30.1

Source: IISI 1985, 1985 figures are taken from IISI 1986 statistics.



Table 7. Exports of semi-finished and finished steel products, 1975-1985
- (thousands of metric tons)

1975 1976 1977 1978 1§79 1980 1981 1982 1983 1984 1985

Argentina 41 337 265 783 541 338 608 789 677 565 1,111
Brazil 149 262 364 936 1,484 1,499 1,860 2,346 5,131 6,411 7,143
Chile 33 50 32 78 32 9 5 163 145 99 168
Colombia 5 3 0 6 5 9 4 0 0 5 0]
Cuba .o e 0. s 0o a0 .o e s a0 o 0 ) s s 0 s 0. LY
Costa Rica 8 20 26 19 17 25 17 7 8 8 17
El Salvador 11 8 7 3 31 10 2 1 1 1 0
Guatemala 0 4 10 13 13 16 19 19 16 16 10
Honduras 1 1 2 0 3 3 1 2 1 1 1
Mexico 67 145 240 367 252 67 42 293 1,004 914 439
Peru 1 1 4 8 25 . 6 0 8 15 2 19
Trindad and
Tobago . 8 e & & . e 0 L N » 8 * 8 0 e & 0 »l.l * & 8 e e 8 110
Venezuela 2 1 41 65 180 241 288 293 852 583 1,074
Others 0 4 16 21 20 9 8 97 139 192 2
Total Latin » '
America 318 836 < 1,007 2,299 2,603 2,232 2,954 4,018 7,989 8,798 10,092
i Egypt oo cee ces cen ces N cee cee cos N 10
g Zimbabwe 34 106 135 536 467 534 319 381 383 500 385
% Total Africa 34 106 135 536 467 534 319 381 383 500 395
Israel 0 0 0 0 15 61 25 4 0 0 3
E Jordan 0 0 0 0 6 5 5 7 0 0 5.
f Kuwait 75 177 178 62 79 70 210 210 150 150 150
j Qatar 0 0 (O 70 330 440 450 470 450 460 480
% Total

Middle East 75 177 178 132 430 576 690 691 600 610 638

QT




Table 7. Exports of semi-finished and finished steel products, 1975-1985

_ (thousands of metric tons) (cont'd)
1975 1976 1977 >1978 1979 1980 1981 1982 1983 1984 1985

PR China 410 339 222 332 368 398 614 905 400 200 155
Hong Kong 24 19 33 56 101 103 119 103 321 350 50
India 508 1,414 -1,101 - 524 61 49 0 11 24 25 150
Indonesia 0 0 0 6 115 24 16 0 0 0 116
Republic '

of Korea 931 1,341 1,319 1,623 3,141 4,526 4,730 5,512 5,693 5,890 5,615
Malaysia 14 13 14 85 93 20 20 20 10 0 0
Philippines 2 18 17 53 85 121 6 1 0 0 0
Singapore 182 177 372 494 356 370 412 4L26 318 384 382
Taiwan,P.C. 241 276 312 882 1,514 769 1,193 1,848 2,090 1,750 1,887
Thailand 9 12 9 29 39 78 55 50 40 30 70
Total Asia 2,321 3,609 3,399 4,082 5,873 6,458 7,165 8,876 8,896 8,629 8,425
Total

developing : -

countries 2,714 4,728 4,719 7,051 9,373 _9,8QO 11,128 13,966 17,868 18,537 19,547
Total

Eastern : : : :

Europe 17,431 18,463 18,106 18,581 18,849 19,399 19,525 18,851 19,629 22,732 20,656
Total World 114,204 126,203 127,151 138,538 142,496 140,357 142,433 134,616 144,301 158,270 166,390

Source: IISI 1985, 1985 figures aré taken from IISI 1986 statistics.
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Table 8. Imports of semi-finished and finished steel products, 1975-1985

(thousands of metric tons)

1980

1975 1976 1977 1978 1979 1981 1982 1983 1984 1985

Total

industrial :

‘countries 58,033 68,432 70,577 70,756 73,341 71,471 72,177 68,333 68,909 83,566 83,536
Argentina 1,771 1,035 1,044 534 700 1,084 655 609 654 904 465
Bolivia 92 60 83 90 82 49 112 55 29 29 45
Brazil 2,889 1,059 927 733 595 664 897 420 85 102 102
Chile 54 49 30 57 32 90 67 41 25 26 85
Columbia 234 259 274 382 468 462 490 565 393 400 423
Costa Rica 84 130 160 155 149 143 95 60 84 103 138
Dominican

Republic 106 95 110 92 79 85 64 129 67 82 85
Ecuador 190 205 291 241 356 284 290 272 121 120 220
El Salvador 62 61 97 82 65 48 46 37 26 31 30
Guatemala 68 121 140 174 154 170 136 105 49 59 101
Honduras 30 55 68 61 86 67 49 34 31 37 37
Mexico 696 470 489 1,262 1,504 2,623 3,052 1,217 429 701 680
Peru 276 118 121 83 55 144 330 158 49 116 135
Venezuela 1,311 1,579 2,514 1,966 1,241 918 854 932 259 170 166
Others 194 185 249 296 221 289 231 424 - 284 329 231
Cuba 579 531 500 475 500 500 550 450 475 540 590
Total Latin

America 8,636 6,012 7,097 6,683 6,287 7,620 7,918 5,508 3,060 3,749 3,533

- o=
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Table 8. Imports of semi-finished and finished steel products 1975-1985

9,538

(thousands of metric tons) (cont'd)
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Algeria 965 812 1,181 1,518 1,238 1,429 1,464 1,327 1,026 957 905
Egypt 842 645 480 459 778 988 738 825 845 875 1,900
'Kenya 94 206 222 270 206 186 128 92 157 168 215
Libyan Arab

Jamahiriya 593 601 407 409 563 865 1,044 375 700 800 488
Morocco 374 518 626 497 532 509 485 629 550 690 642
Nigeria 976 1,464 2,681 3,196 3,346 3,814 3,869 1,013 502 314 2,148
Tanzania 52 80 71 74 43 68 32 66 70 80 80
Tunisia 48 69 148 50 71 48 99 387 319 309 257
Zaire 75 41 60 39 47 60 51 . 52 50 74 24
Zambia 49 32 42 24 .38 23 12 9 8 10 23
Zimbabwe 4 6 99 62 56 20 50 125 160 190 250
Other Africa 593 766 1,063 797 845 900 950 850 750 786 1,000

Total Africa 4,665 5,240 7,080 7,395 7,763 8,910 8,922 5,750 5,137 5,253 7,932
Bahrain 56 82 80 30 - 33 47 47 78 111 95 100
Iran 3,993 3,752 3,265 4,564 1,707 2,515 1,887 2,430 3,600 1,710 3,250
Iraq 1,485 807 420 855 2,192 1,593 1,208 860 342 440 750
Israel 482 429 452 399 565 223 394 427 550 580 425
‘Jordan 90 204 232 185 398 - 268 368 325 325 300 154
Kuwait: 302 692 690 580 725 644 803 900 900 970 378
Lebanon 234 69 183 289 265 . 285 287 275 300 350 188
Oman - - 60 52 81 100 194 - 261 256 430 365
Qatar 65 108 54 63 - 70 58 101 108 100 75 40
Saudi Arabia 1,019 1,483 1,461 1,887 3,310 2,921 3,825 5,483 4,950 5,000 3,450
Syrian Arab ' '

Republic 328 712 582 584 839 918 434 153 200 350 980
Other 700 1,200 950 600 1,000 900 1,200 1,800 2,500 1,600 2,500

Total '

Middle East 8,754 8,429 10,088 11,185 10,472 10,748 13,100 14,134 11,900 12,580
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Table 8. Imports of semi-finished and finished steel products, 1975-1985

(thousands of metric tons) (cont'd)

Country 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Bangladesh 82 90 200 181 223 232 177 165 116 110 350
Hong Kong 500 871 1,023 1,404 1,460 1,645 1,710 1,825 1,821 1,900 2,403
India 581 392 562 1,137 2,495 1,937 3,013 2,385 1,955 1,950 2,150
Indonesia 1,040 1,123 1,159 1,415 2,065 2,274 2,196 2,274 2,440 2,040 1,200
Republic

of Korea 1,677 1,665 2,158 2,908 2,583 1,947 1,972 1,316 2,128 2,957 2,588
Malaysia 528 602 644 796 979 1,354 1,283 1,620 1,700 1,850 2,100
Pakistan 405 368 531 454 654 551 1,110 1,115 1,290 1,300 775
Philippines 596 815 1,012 992 1,191 906 784 1,248 1,250 1,150 500
Singapore 1,207 - 1,016 1,033 1,237 1,318 ‘1,597 1,974 2,256 2,429 1,874 1,492
Taiwan

Province of

China 914 1,330 1,618 1,846 2,957 2,455 2,266 1,674 1,690 1,750 1,431
Thailand 568 897 1,053 1,211 1,352 1,348 1,342 1,483 1,888 1,800 1,650
Other 1,250 1,450 1,640 1,650 1,825 1,950 1,850 2,000 3,000 2,500 3,500
PR China 4,007 4,931 5,256 8,638 8,473 5,006 3,544 3,772 8,467 10,074 19,235
Other Asian ’

CPE's 192 237 . 274 440 191 194 172 . 137 127 130 500
Total Asia 13,547 15,787 18,163 24,309 27,766 23,396 23,393 23,270 30,301 31,385 39,874
Total

developing ‘ »

countries 35,120 36,148 40,317 48,076 52,436 50,175 50,587 47,201 52,082 51,707 63,494
Total Eastern . _ '

Europe 19,064 20,781 17,150 19,396 19,198 17,935 17,647 18,030 20,331 20,411 19,693
Total
World 112,217 125,361 128,044 138,228 144,975 139,581 140,411 133,564 141,322 155,684 166,723

Source: IISI 1985, 1985 figures are taken from IISI 1986 statistics.
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While the African region is only a minor exporter of semi-finished and
finished steel products, it is a major destination for other regioms'
exports. In 1984, for instance, developing Africa imported about
5.3 milljon metric tons of steel, equivalent to 3.4 per cent of the world
total imports of 155.7 million metric toms. The important regional producers
— Algeria, Egypt, Nigeria and Tunisia - were also among the most important
importers. It is important also to note that in each of the years between
1975 and 1984, Africa imported by far more steel than it produced locally.
The volume of yearly increasing importation, which represents the deficit of
supply vis-a vis ever-increasing consumption, may roughly be indicative of the
minimum potential that exists in Africa for additional steel productlon
capacity.

A parameter that has traditionally been used as a rough index of a
country's level of industrial activity is the per capita steel consumption.
Table 9 shows the trend in this parameter for a selected countries over the
1975 to 1984 period. 1In general, whereas per capita steel consumption in the
developed countries is in hundreds of kilograms (e.g. 1984 Czechoslovakia
700 kg, Japan 619 kg, Belgium-Luxemburg 570 kg, USSR 575 kg and Canada
525 kg), the figures for the developing countries of Africa are kilogram per
capita (e.g in 1984, Tunisia had 81 kg, Libyan Arab Jamahiriya 100 kg, Egypt
43 kg and Nigeria 6 kg). The majority of African countries (which are not
listed in table 9) generally have per capita consumptions not exceeding 30-50
kg.

The country data on steel consumption per capita consumption in table 10
in the context of this report are compiled using the information of the
Sectoral Studies Branch on steel consumption. Data on apparent steel
consumption per head in other countries than those shown in the table are not
available. There is a decreasing tendency of steel consumption per capita in
this region since 1977. This means that economic activities have been slow1ng
down in spite of increases in GNP per capita. This means that the
industrialization process in these countries has been very weak to provide the
dynamics for the structural transformation of these countries to attain
self-sustainment, as a rule, a process of rapid industrialization develops,
with consequential increase in investment, in infrastructure, it pushes up the
steel consumption rapidly. This means that growth in national output would
generate growth in steel demand on the path to the industrialization although
the response of steel consumption to the growth in national product varies
from country to country. It depends on the degree of level of development
attained by that country.



Table 9. Apparent steel consumption per head, 1975-1985

(kilograms of crude steel)
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Country . 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Belgium-

Luxembourg 314 467 - 388 402 376 324 319 460 534 570 352
Denmark 358 448 356 369 358 344 346 443 261 333 400
FR Germany 486 593 538 526 602 549 503 436 486 489 481
France 385 445 . 383 367 395 373 325 318 276 276 258
Greece 143 171 176 167 167 207 157 150 203 215 163
Ireland 116 150 150 134 219 126 171 161 128 130 126
Italy 318 387 368 332 400 458 345 356 320 350 362
Netherlands 332 368 322 355 308 328 272 259 237 295 305
United '

.Kingdom 374 378 357 359 368 247 267 254 249 256 254
Austria 286 359 . 335 362 359 360 301 281 263 257 299 -
Finland 434 390 326 279 335 445 427 447 379 4Lhs 434
Norway 514 444 405 372 347 445 372 421 324 365 366
Portugal 110 118 156 153 106 122 147 171 126 118 110
Spain 306 305 249 186 214 239 214 232 244 171 175
Sweden 773 725 463 468 528 497 412 423 419 439 384
Switzerland 231 314 356 317 376 429 397 327 321 345 378
Turkey 80 94 112 81 69 73 74 86 90 105 100
Yugoslavia 248 189 239 246 250 254 223 230 230 225 221
Canada 577 543 550 575 635 541 553 371 448 525 471
United State 547 604 618 672 640 508 565 363 404 480 450
Japan 608 577 554 579 673 675 603 586 549 619 606
Australia 453 467 389 346 401 416 479 367 318 390 364
New Zealand 271 282 - 286 244 288 222 246 306 264 270 227
South Africa 294 232 176 153 207 211 228 186 149 160 165
Argentina 168 129 140 93 127 133 114 84 120 125 72
Brazil 106 98 107 106 107 115 115 85 61 70 88
Chile 55 48 60 62 60 64 67 47 57 69 47
Colombia 28 30 31 35 37 38 32 35 35 34 38
Mexico 103 96 93 152 122 98 164 117 100 110 113
Peru 62 34 37 30 36 50 43 26 19 27 27
Venezuela 196 229 299 237 226 237 219 213 158 198 177
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Table 9. Apparent steel consumption per head, 1975-1985
(kilograms of crude steel) (cont'd)

Country 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
Algeria 8 71 110 132 110 130 140 130 115 108 77
Egypt 42 3% 26 25 35 35 40 45 42 42 69

Libyan Arab :
Jamahiriya 101. 30 88 130 131 139 142 50 90 100 151

Morocco 28 41 44 33 36 30 31 37 32 38 34
Nigeria 19 28 50 56 56 62 61 16 9 6 30
Tunisia 25 65 45 34 40 36 45 91 83 81 67

Iran 163 147 171 199 85 90 90 94 129 75 113
Iraq 181 94 60 89 214 150 120 78 30 37 55
Israel 221 195 195 166 222 105 161 159 154 155 140
Kuwait 297 626 558 558 651 547 527 510 341 375 155
Lebanon 101 30 88 130 131 139 142 136 110 123 83
Saudi Arabia 206 319 308 349 415 430 545 740 757 795 L4
India 14 13 15 17 18 14 19 19 16 17 18
Republic of

Korea 84 110 182 180 187 148 138 192 222 255 243
Malaysia 72 78 80 124 141 159 158 - 124 145 152 194
PR China 38 32 38 46 L7 45 39 41 50 52 65
Bulgaria 252 236 276 277 305 312 319 337 346 - 323 335
Czecho—-

slovakia 733 767 748 756 720 729 735 724 719 700 709
German Dem. '

Rep. © 566 590 591 605 591 583 561 569 627 495 572
Hungary 361 324 343 377 338 330 337 344 328 302 316
Poland 524 533 540 561 545 542 429 398 407 416 409
Romania 464 489 506 528 563 544 509 514 479 509 491

USSR 554 566 565 587 570 565 560 555 575 575 574

Source: IISI 1985, 1985 figures are taken from IISI 1986.




Table 10. Apparent steel consumption per head, 1965-1982
(kilograms of crude steel)

Country 1965 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Ghana 14,29 7.19 7.20 1.96 5.61 8.44 9.30 7.84 11.25 5.63 3.08 2.74 2,31 1.14
Guinea 6.00 15.00 5.00 3.00 2.00 2.00 4,00 2.00 3.00 5.00 2.00 4,00 3.00 2.00
Cote : . '

d'Ivoire 28.00 19.00 25.00 26.00 25.00 23.00 37.00 27.00 29.00 28.00 28.00 20.00 20.00 14.00
Liberia 20.32 25.12 18.68 12.02 23.88 16.86 10.28 16.90 19.67 15.75 14.18 17.79 12.72 8.07
Sierra

Leone o ee 3.71 6.51 5.64 5.16 5.38 3.61 4,15 3.73 3.33 3.54 4.60 2,98 2,17
Senegal .ae 10.54 9,29 12.30 . 12.i4 15.92 12,05 16.03 13.71 10.57 15.93 11.83 9.44 13.41
Togo 5.86 7.92 9.16 7.04 5.04 8.94 8.73 10.60 9,90 '17.66 9.77 10.66 7.37 9.09
Congo cae 22,53 40.68 30.18 34.10 44,66 23.66 29,51 28.75 11.62 21,33 61.15 56.29 40.37
Gabon oo 34,70 38.54 79.38 82.65 88.88 110.0 109.80 125.24 38.46 33.01 67.29 73.39 63.06
Sudan 4.00 7.00 6.00 5.00 7.00 7.00 5.00 6.00 10.00 4.00 5.00 7.00 9.00 5.00
Zaire 2.81 7.44 7.32 6.21 5.88 8.23 3.93 2.12 3.10 1.97 2.28 2.80 2.29 1.91

Source: Sectoral Studies hranch, IPP, UNIDO, derived from Monthly Report of the Iron and Steel Statistics of MITI

(Ministry of International Trade and Industry of Japan) and JISF (Japan Iron and Steel Federation).
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2.2 Steel consumption trend

With the importance attached to industrialization by all developing
African countries since the attainment of political independence in the 1960s,
it would be expected that steel consumption should be on the increase. The
figures available for a selection of countries in the West and North Afrlcan
subregions confirm this expectation. i :

Figures 1 to 8 depict the 1960-81 trend in per capita steel consumption
for eight countries for which data have been compiled by UNIDO - Algeria,
Gabon, Libyan Arab Jamahiriya, Morocco, Nigeria, Togo, Tunisia and Zaire.
These trends are observed and predicted by UNIDO model for forecasts of stéel
demand have been developed after carefully examining econometric models of
IISI, OECD and JISF by changing macro variables which are considered more.
closely related to steel consumption. Models present the results of \
ad justment of macro variables such as GNP, GDP, GCF, ratio of GNP to GCF and
population which fit in a specific country profile of steel demand. In these
models, equations which show a good historical fit are chosen for each ’
developing African country. The method of analysis was to regress each of
various equations (appeared on each figure) against historical data for
developing African countries. Although the inherent danger of extrapolating
the exhibited trends beyond the period covered are appreciated, they .can,
however be used as a first rough approximation of the basis for projecting
future steel consumption, particularly in the short term. The models were.
based on the fundamental hypothesis that in all countries there is a common
relationship between the change in growth rate of steel consumption and the
change in the rate of GNP growth which depends on the level of GNP per
:capita. (So far ten equations are suitable for steel demand forecasting. But
they are still under scrutiny to detect a trend in steel consumption in a
specific developing country). .

With perhaps the exception of Gabon, it is clear that each country has
sustained a positive gradient over the period, although the absolute values of
‘per capita consumption necessarily vary with the levels of economic
development of the respective countries. For instance, whereas Morocco,
Nigeria, Togo and Zaire have only achieved levels below 50 kg per capita, the
figures for Algeria, Gabon and Libyan Arab Jamahiriya are in excess of 50 kg.

Figures 9 to 16 similarly show the variations of per capita steel
consumption with Gross National Product (GNP) per capita for the same
countries. In each case a positive relationship is evident. This is a
generally valid relationship and provides a basis for steel consumption
projections. As a rule, in the developing countries where GNP per capita is
rising, resources are increasingly moving into more steel-intensive sectors,
such as more advanced forms of agricultrue, mining, transport, other
infrastructure development and industry itself.

Other relationships to be used for extrapolations could be derived
relating national steel consumption to gross fixed formation, income per
capita, industrial production and investment share. Through a judicious
evaluation of the various extrapolations, it might be possible to estimate a
variation pattern in the short and medium term for a nation's steel
consumption.

Because of the paucity of data and uncertainties of the economic climate
of the countries of West and North Africa over the next five to ten years, no
attempt has been made here to project the national and aggregate figures for
the area. But the data of figures 1 to 10 could serve as a basis for such
projections.
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Figure 1.
Algeria: 1960-81 trend in steel consumption per capita
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Figure 2.
Gabon: 1960-1981 trend in steel consumption per capita
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Figure 3.

Morocco: 1960-1981 trend in steel consumption per capita
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Figure 5.
Nigeria: 1960-1981 trend in steel consumption per capita
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Togo: 1960-1981 trend in steel consumption per capita
MOoEL £ CNCECE Soben BELIIC) T SAENRAVIR! . t0enoe
© AFRICA AND WEST ASIA =768
20 . .
18 o
s
Y
E 16
[
[
[ - .
L0014
N
[
U .
P SR P . P
g 12 P
1 P
0 ) [+} [
R P 14 o
‘ 10 . P o
ke Q o o »
P
it ° °© % ek
L 0
1
T 5 P P
4. .
{ P 0 s}
K P
? . 3}
4 P
¢}
2 [
P [
R
. . o .o ©
° 2 9 9 9 + + ————— + + + -0—--—0--——4»—--—-4»——-74---—0--——9---—0-—-—#--—-4---
TTT§0 61 62 63 64 65 66 67 68 69 70 F1 12 73 74 75 16 IT I8 19 80 B1 62 B3 84




wOXANP A TR IMONZOW-4VRCNZOO FMMawr

120

110

100

CRRANBAmTIO BMUEZO~«TEECHZOO rmman

g0

80

70

60

50

40

30

20

10

...29 —_

] Figure 7.
Tunisia: 1960-1981 trend in steel consumption per capita
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Figure 9.
Algeria: Variation of steel consumption
per capita with GNP per capita
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Figure 11.
Morocco: Variation of steel consumption
per capita with GNP per capita
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Libyan A.J.: Variation of steel consumption
per capita with GNP per capita
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Figure 13.
Nigeria: Variation of steel consumption
per capita with GNP per capita
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Togo: Variation of steel consumptlon
per capita with GNP per capita
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Figure 15.
Tunisia: Variation of steel consumption
per capita with GNP per capita
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2.3 Steel intensity trend

The change in the composition of GNP are directly related to economic
transition as a country progresses from a purely agrarian stage toward
industrialization. This successive phase find definited reflection in the
progression of capital incomes, and, for our purpose, in the steel intensity
levels. In this section we examine the changes overtime of the shares of
industrial sectors in GNP as a country's economy passes from one level of
income per head to another and the differences between the absolute level of
steel intensity of individual countries in the region concerned and these are
shown in table 11. '

The function of steel consumption within the eccnomic structure of a
country finds expression in the ratio of apparent steel consumption (AC) to
gross national product (GNP). This ratio (AC over GNP) is called steel
intensity, that is steel intensity (SI) is measured by the volume of steel
consumed (AC) per value unit of total economic output. As used in this paper
steel intensity is expressed as steel consumption, measured in kilograms of
steel, related to the GNP, expressed in US dollar at constant, 1975, prices.
The relation between steel consumption and GNP -~ or other indicators of
economic activity - is termed steel intensity. It is assumed that changes in
the steel intensity relative to changes in income is directly related to the
level of income. Thus steel intensity normally increases as GNP per capita
increases up to a peak and declines thereafter.

IISI makes a more detailed examination of the steel intensity curve but
has not many examples of steel intensity curves in Africa. Now in the steel
intensity analysis conducted by the Sectoral Studies Branch, UNIDO, steel
intensities in sixteen out of twenty six countries are given with one or two
steel intensity curves on graph out of eight regions namely North Africa,
Central Africa and West African countries. The regression co-efficient is
apparent steel consumption per capita divided by GNP per capita. The
explanatory variable in this method is gross national product.

IISI considers four successive stages of economic development, that is,
(a) Developing countries and the conditions for take-off;

(b) The stage after take—off}

(c) Leveling-off phase and the timing of the peak and

(d) Mature economies and the decline in steel intensity.

All industrialized countries are considered at the stage of (d) where
steel intensity tends to stablilize and then to decline.

In this study, we are mainly interested in stage (a). 1In studies made by
IISI the indicators used to analyze the conditions for take—off are as follows:

(a) Gross Domestic Capital Formation (GDCF) at a level of a least
20 per cent of GNP;

(b) More than 20 per cent of GDP originating in manufacturing (less than
30 per cent in agriculture);
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Table 11. Steel intensity and economic structure in North African countries
(kg/1975 $US, per cent)
Year Algeria Libyan Arab Jamahiriya

Steel intensity GCF/ MFG/ CAP/ Steel intensity GCF/ MFG/  CON/
GNP GDP MFG GNP GDP GDP
1960 ces 24 13 o sen 67 7 17
1965 0.037230 19 5 10 0.0339776 18 1 5
1966 0.028483 14 6 10 0.0321368 18 1 4
1967 0.028042 18 5 10 0.0435332 18 1 5
1968 0.053852 24 5 9 0.0456047 15 1 4
1969 0.068949 29 6 2 0.0331975 13 1 3
1970 0.063289 31 8 10 0.0177450 8 1 2
1971 0.059021 31 7 9 0.0227222 11 1 4
1972 0.055178 31 7 9 0.0402540 20 1 6
1973 0.059934 33 8 10 - 0.0633553 19 1 8
1974 0.111579 43 9 11 0.0763396 35 2 12
1975 0.096960 49 8 11 0.0692355 34 2 12
1976 0.077950 44 8 11 0.0558967 27 2 11
1977 0.114278 46 8 12 0.0407096 -27 3 11
1978 0.124355 49 8 16 0.0347213 26 3 11
1979 0.097509 48 9 20 0.0430427 28 3 10
1980 0.115110 49 9 23 0.0712033 32 3 12
1981 0.124504 51 9 25 0.1144650 45 4 14
1982 e e e e oo e
Morocco Tunisia
Year Steel intensity GCF/ MFG/  CAP Steel Intensity GCF/ MFG/  CAP/
: GNP GDP MFG . GNP GDP MFG
1960 . 11 15 aee oo 17 10 17
1965 0.0309359 10 15 16 0.074560 32 8 4
1966 0.0391438 10 16 16  0.049403 30 8 4
1967 0.0440459 14 15 17 0.050610 31 8 4
1968 0.042981 12 15 18 0.021182 28 -8 4
© 1969 0.0471555 12 15 19 0.068985 28 9 5
1970 0.0483177 16 16 18 0.064890 25 8 5
1971 0.0411639 15 16 18 0.071426 25 9 6
1972 0.0461556 11 16 18 0.085181 27 10 7
1973 0.0491361 13 17 19 '0.109770 23 10 6
1974 0.0529765 13 16 19 0.079743 27 11 8
1975 0.0522221 24 17 19 0.074376 31 10 -9
1976 0.0691512 26 16 20 0.063845 32 12 10
1977 0.0732149 29 16 20 .0.079141 32 12 9
1978 0.0513619 24 17 15 0.076004 34 12 11
1979 0.0551157 - 23 17 16 0.104701 34 13 11
1980 0.0451649 27 17 16 0.109207 33 13 11
1981 0.0482870 22 18 ... 0.074224 34 13 14
1982 oo .o cae oo .o 15
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Table 11. Steel intensity and economic structure in North American countries
(kg/1975 $US, per cent) (cont'd)

Year Congo . Gabon

Steel intensity GCF/ MFG/ CAP/ Steel intensity GCF/ MFG/ CON/

GNP GDP  MFG . . GNP GDP  GDP

1960 . 60 12 A can 38 6 10
1965 .o 24 14 e “en 23 5 9
1966 .. 33 15 .o cen 30 4 10
1967 ces 38 16 . o 24 4 10
1968 .o 39 16 © ... cen 28 3 7
1969 ces 39 16 . eae 26 3 6
1970 0.036826 32 10 5 0.032678" 25 3 7
1971 0.066804 33 10 6 0.040612 25 5 8
1972 0.052129 34 9. 6 0.069755 36 7 ‘14
1973 0.057811 - 33 7 6 0.061179 32 6 14
1974 0.077810 - 33 7 5 0.050563 64 5 15
1975 0.043429 36 6 6 0.054482 67 5 ‘19
1976 0.058106 32 6 6. 0.038541 79 5 29
1977 0.061567 29 7 6 0.053477 66 7 21
1978 0.025995 26 8 6 0.020535 50 8 20
1979 0.045977 .23 - 8 6 . 0.016789 34 9 17
1980 0.129298 -+ 22 8 6 0.033034 38 9 18
1981 0.119014 24 8 .es 0.034620 38 9 18
1982 - . .o .o cee cee " .o e “ee
Year Sudan Zaire

Steel intensity GCF/ MFG/ CAP/ Steel Intensity GCF/ MFG/ CAP/

GNP GDP MFG GNP GDP MFG

1960 ces 10 7 e ees 14 4 cen
1965 0.010811 12 8 2 0.021023 19 6 12
1966 0.014749 15 11 2 0.030372 17 5 11
1967 0.012618 14 11 3 0.024918 18 3 10
1968 0.013123 ~ 13 11 3 0.030321 ‘18 -8 8
1969 0.021472 11 13 3 0.038478 23 8 9
1970 0.028125 14 11 - 3 . 0.046796 26 8 . 10
1971 0.020772 10 12 4 0.043623 33 8 9
1972 0.015924 14 9 3 0.038369 33 8 . 9
1973 0.022951 16 15 3 0.034619 33 8 9
1974 0.022082 18 10 3 0.048425 35 8 - 10
1975 0.015873 18 9 3 0.027321 37 g8 11
1976 0.018519 22 8 4 0.018340 34 8 10
1977 0.028490 17 7 3 0.026744 61 8 11
1978 0.011142 14 7 -3 0.016188 37 -7 11
1979 0.014749 14 8 3 0.020049 40 7 14
1980 0.021021 15 8 3 0.029215 62 .6 15
1981 0.026471 16 8 Ceee 0.024973 65 6 cee

1982

..

s s .

Ly
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Table 11. Steel intensity and economic structure in North Amerlcan countries
(kg/1975 $US, per cent) (cont'd)

Year Ghana ' Guinea

Steel intensity GCF/- MFG/ CAP/ Steel intensity = GCF/ MFG/ CON/

GNP GDP  MFG GNP GDP  GDP
1960 .o : 20 10 . .ee 13 3 4
1965 0.029225 20 10 8 0.020549 16 5 7
1966 0.010017 18 10 7. 0.027778 18 4 7
1967 0.012468 13 11 - 7 0.017985 : 16 4 8
1968 0.008576 11 12 7. 0.022727 16 5 7
1969 0.008319 12 14 7 0.037037 16 5 7
1970 = 0.014030 15 14 7 . 0.038136 17 5 6
1971 0.013740 15 12 7 0.037657 16 5 7
1972 0.003936 8 11 7 0.012876 18 5 6
1973 0.010902 10 13 6 0.008511 18 5 7
1974 0.015777 ' 13 11 6 0.008032 18 5 8
1975 0.020415 13 14 7 0.016000 19 7 7
1976 0.018454 10 14 7 0.007519 16 7 . 8
1977 - 0.026660 15 14 7 0.011952 13 7 7
1978 0.013227 13 14 7 0.019531 14 6 5
1979 . 0.008143 15 14 5  0.007905 - 15 5 5
1980 0.007784 16 14 5 0.015267 .15 5 5
1981 0.006596 17 14 . 3 0.011494 15 5 5
1982 cae e .e .en ces T ..

Year Cote d'Ivoire Liberia

Steel intensity GCF/ MFG/ CON/ Steel intensity GCF/ MFG/ CON/

GNP - GDP - GDP : GNP GDP  GDP
1960 N 16 8 5 ces 74 2 13
1965 cen 22 9 5 0.089919 53 3 5
1966 P 23 10 6 0.063670 43 3 6
1967 cee ' 21 10 6 0.092205 41 3 7
1968 .o : 20 10 5 0.052251 39 3 5
1969 P 22 10 5 0.089026 38 4 5
1970 0.010241 24 12 7 0.085461 32 4 5
1971 0.006664 23 13 . 8 0.057848 33 4 4
1972 0.008143 21 13 7 0.037575 - 28 4 4
1973 - 0.007988 25 i3 7 0.074878° 23 5 4
1974 0.007338 25 15. 6 0.046204 : 28 6. 5
1975 0.006106 23 14 7 0.034980 51 5 4
1976 0.008824 26 15 8 0.053650 ' 45 6 5
1977 . 0.006164 35 15 10 0.062856 42 7 6
1978 0.006033 38 16 11 0.050326 36 7 6
1979 0.005663 35 16 10 0.052134 50 7 5
1980~ 0.005540 34 16 10 0.055088 41 6 4
1981 0.003909 28 16 8 0.038781 27 6 4

1982 .ot .o cee e eee .o cae’
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Table 11. Steel intensity and economic structure in North American countries
(kg/1975 $US, per cent) (cont'd)

Year Senegal Togo

Steel intensity GCF/ MFG/ CAP/ Steel intensity GCF/ MFG/ CON/

GDP GDP  GDP GNP GDP GDP
1960 ses , 17 10 7 eee 11 4 5
1965 cae 13 11 5 0.025627 22 6 6
1966 P 11 11 4 0.033412 16 11 5
1967 = ... 19 7 2 0.016869 12 11 7
1968 ces 12 11 4 0.021035 12 11 4
1969 cos 14 13 5 0.030169 13 12 4
1970 0.027392 16 13 5 0.030582 15 10 5
1971 0.024930 17 14 5 0.034311 18 9 4
1972 0.032044 17 13 5 0.025726 18 8 7
1973 0.035103 20 13 5 0.019847 20 9 6
1974 0.046161 23 14 5 0.028577 17 7 6
1975 0.032759 18 14 5 0.033591 - 29 7 9
1976 0.041974 17 14 5 0.040484 22 7 -8
1977 0.035894 16 15 5 0.044201 42 7 10
1978 0.031769 18 15 5 0.081776 61 6 14
1979 0.045777 20 14 5 0.042308 52 6 16
1980 0.036304 16 14 5 0.047198 ’ 50 6 12
1981 0.032453 17 14 5 0.031370 50 7 12
1982 ' : : :
Year Nigeria ' Sierra Leone
Steel intensity GCF/ MFG/ CAP/ Steel intensity GCF/ MFG/ CON/
GNP GDP MFG GNP GDP GDP
1960 ces 6 3 .o .o 12 6 4
1965 0.015748 10 5 10 ces 21 7 3
1966 0.018277 10 5 14 coe- .17 7 2
1967 0.015849 10 5 11 ces 19 7 2
1968 0.018769 8 6 11 cea 18 7 3
1969 0.079855 8 6 11 cea 23 6 3
1970 0.024133 11 5 11 0.017040 18 6 3
1971 0.017084 13 5 11 0.031171 , 14 7 3
1972 0.017766 14 5 .11 0.026026 - 14 7 3
1973 0.020543 19 5 11 0.023803 ' 18 7 3
1974 0.022789 18 4 9 0.023911 17 8 3
1975 0.038004 25 5 14 0.016426 12 8 3
1976 0.032496 25 6 19 0.019052 14 7 3
1977 0.039288 25 5 24 0.017768 14 8 3
1978 0.031114 24 6 20 . 0.016740 14 8 3
1979 0.018894 19 7 22 0.017710 ' 18 7 4
1980 0.038168 20 7 18 0.022037 14 7 5
1981 0.036461 25 8 20 0.015367 14 6 5

1982 .o .es .o ce cee .o .o e
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(c) More than 10 per cent of manufacturing production consisting of
capital goods;

(d) More than 700 tons of steel consumed per millions of US dollars of
GDCF.

Our steel intensity curves are based on factors, (a), (b) and (¢). Whenever
data for capital goods production were missing, figures for value added in
construction are used as a proxy. It is legitimate to do it since the level of
construction tends to be considerably higher in developing economies where the basic.
infrastructure has been built up.

Even though we have no data on (d) on our database, it is assumed that higher
level of steel intensity for the countries at a lower GNP level reflects the higher
speed of development and of growth in capital formation. As a rule, the rapid
development of the infrastructure greatly increases the share of construction, and,
hence, the level of steel consumption.

Table 12 below shows GNP per capita income at 1975 constant US dollar. Libyan
= Arab Jamahiriya has the highest average income per capita from 1965 to 1981; then
g’ Algeria. In these countries the rising trends of steel intensity is the sharpest

among sixteen countries and it is in line with the very rapid rise in the share of
capital formation in GNP. But the level of steel intensity in Gabon comparatively
low, although GNP per capita is one of the highest among sixteen developing
countries. Steel intensity and capital formation and the share of GNP have
fluctuated considerably, and definite trends cannot be discerned on the basis of
available data.

Table 12. GNP per capita at 1975 constant US dollar

Algeria Libyan Morocco Tunisia <Congo Gabon Sudan Zaire Ghana
A.J. '
1960 924 489 299 407 371 463 353 122 492
1965 606 3,842 433 449 496 635 370 134 489
1970 846 7,620 457 520 612 1,063 320 159 513
1975 953 4,654 540 772 545 2,019 315 144 456
’ 1980 1,052 5,447 648 918 473 2,037 333 98 352
1981 1,014 3,925 618 938 473 2,120 340 92 352
Guniea Cote Liberia Nigeria Sierra Senegal Togo
d'Ivoire Leone
1960 271 407 195 417 119 410 156
1965 292 436 226 437 192 422 229
1970 236 512 294 478 218 385 259
1975 250 557 294 553 220 368 260
1980 262 629 323 656 209 326 226

1981 261 616 328 588 200 291 235




- 40 -

Steel intensities in Algeria, Libyan Arab Jamahiriya and Tunisia are the
highest. However, Algeria and Morocco have better conditions for the take—off
since the ratios of GDCF to GNP have a steady increase and the ratio of MFG to
GDP is far less than Algeria and Morocco, and Tunisia is situated between
these two countries. However, there is no country which meets the requirement
for take-off.

Figures 17 and 20 show steel intensities of Algeria, Libyan Arab
Jamahiriya, Morocco and Tunisia which explain the relationship of steel
intensity to GNP capita by means of correlation calculation. The following
equation shows a regression curve:

LNSI = -17.48999277 + 2.19689990 LNYPC : Log-Log has been found to give a
good fit for Algeria. Algeria and Tunisia have a steadier increase of steel
intensity as their income goes up.

However, none of these countries fullfil the conditions for take-off.
Especially MFG/GDP and capital goods/GDP are very low. In these countries
manufacturing is still not active enough to take off for industrialization.

Steel intensities in Congo, Gabon, Sudan and Zaire are low but Congo has “E
high steel intensity since 1980. Gabon has the highest income per capita
among these countries but industrial activity is not as great as Zaire which
has 20 times less income per capita. In Togo and Zaire, the rapid rise in the
capital formation share of GNP has not as yet produced a full scale
develovment of manufacturing industries. This is probably the reason why the
steel-using sectors in these countries have not developed enough to produce a
more rapid increase of steel consumption, in spite of a higher level and a
sharp increase of capital formation.

In western African countries, Nigeria, Senegal and Togo have higher steel
intensities. COte d'Ivoire has less steel intensity than other countries
despite her high income. '
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Figure 17.
Steel intensity of Algeria
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Steel intensity of Libyan Arab Jamahiriya
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Figure 19.
Steel intensity of Morocco
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Steel intensity of Tunisia

1

MODEL => LNSTI = A + B(LNYPC): LOG-L
$33 G « OBSERVED #2¢ P « PREDICTED ¥4+

AFRICA AND WEST ASIA =788

P PO & e g P
PP P O

Trse”

400 456 500 $sb 600 €50 700 750 800 850 906
GNP PER CAPITA/(1975 uUSS$)

50 106 150 200 256 = 300 350

956" 600



—OINE D TNV O Xem N AINEM AT TN it

MDD OXm K AAZTMAZ = MM dr

—ANC N0

T

Figure 21.

Steel intensity of Zaire
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Steel intensity of Nigeria
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Figure 23.
Steel intensity of Senegal
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Our study shows that there are some developing African countries which
the level of steel intensity is much lower although the level of GNP per
capita is higher. This is ascribed to the fact that exports of raw materials
(minerals or other primary products) have accounted for over 60 per cent of
total exports, further, that the country's economy relies primarily on the
exploitation for export of natural resources. The high level of personal
income supported by such exports does not involve an increase of steel
consumption. In some developing countries such as Liberia and Zaire, rapid
increase of capital formation takes place at a very low income level (about
$US 100 to $US 150 of GNP per head). In countries where we have analysed
steel intensity, it seems that the conditions for take—off are gradually
established over a much longer period, and the growth rate of GNP is more
moderate. The level of steel intensity varies considerably at the same income
levels per head. For example, in Nigeria and Cote d'Ivoire, this seems to be
caused by the differences in economic structure and especially by the rate of
increase of- capital formation. To take off from the stage of
under—develdpment an economy needs as an essential element that capital -
formation for industrialization is developed smoothly within the overall
framework of the economy. Fortunately in all developing African countries
concerned here capital formation is on the rise. Thus, it is expected that ,
‘steel consumption grows together with the steady rise of the capital formation
in the share of GNP as these countries steadily progress in their
industrialization and in the development of their infrastructure.

In summary the level of GNP per capita in itself is not an indication
whether a country is at the take-off point nor whether it is approaching this
point but the steel intensity is.

2.4 Steel production in West and North Africa

As shown in table 5 five African countries account for most of the crude
steel output of the region. They are Algeria, Egypt, Nigeria, Tunisia and
Zimbabwe, which together produced over 2.3 million tons of Africa's 1984 total
steel output of about 2.4 million tons.

2.4,.1 Existing steel works

Table 13 lists, by countries, the various operating steelworks in West
and North Africa as of the end of 1985. Only about ten of the 26 countries
covered by this report qualify as steel producers in the sense that they
operate one or more crude steelmaking facilities and/or possess rolling mills
for converting imported billets, blooms or slabs into finished bars, rods,
shapes, plates; or sheets/strips. (In this context, re-rolling mills that
merely cold-roll, corrugate, or galvanize imported hot-rolled sheets do mot
qualify for classification as steelworks).

As of end 1985, the total operating crude (liquid) steelmaking capacity
of the West and North African subregions was about 5.4 million tons per annum,
of which 5.05 miilion tons capacity was concentrated in three oil-producing
tountries: Algeria (2.5 million tons), Libyan Arab Jamahiriya, (1.32 million
tons in 1987), and Nigeria (1.22 million tons). &4.04 million tons of crude
steel capacity was located in the North African area which also had the
largest integrated steel works the El HadJar plant of Société Nationale de
Sidérurgie (SNS), near Annaba in Algeria.

. LT menn



Table 13. Steelworks of West and North Africa
Country Steelworks and location Crude steel—méking Rolling capacity Product mix
capacity
thousand tons/yr thousand tons/yr
Algeria (a) Sté Nationale de Si- 2,070 About 3,000 Hot and cold-
dérurgie (SNS), El Hadjar Annaba 1,900 rolled flat
170 products
(b) SNS, Bellara 1,100 1,050 Long products (bars,
(to be commissioned in 1991) 600 rods, sections,
450 angles etc.)
(c) SNS, Oran 30 (OH) Long products
Ghana Tema Steel Works, Tema 35(EAF) Rebar
Cote Sté de Galvanisation de cee 303 Strip-coated and '
d'Ivoire en Cote d'Ivoire, Abidjan re-rolling mill galvanized =
based on imported sheets o
hot strips !
Libyan (a) Mini-steel mill at 30 60 Rebars, angles and
Arab Tripoli shapes
Jamahiriya )
(b) Libyan General Co.for Iron 1,290 1,300 Cold - and hot-rolled
and Steel, Misurata (to be sheets.
commissioned in Mid-1987) Bars and rods
Mauritania  Arab Metal Industries, Nouadhibou 12 36 Rebars
Morocco (a) Sté Nationale de ‘Sidérurgie oo 420 Rebars, angles and rods
Nador
(b) Sidérurgie du Maroc, Tangiers 30 , 50 Rebars
(c) Produits Metallurgiques e 18; Galvanized Corrugated

Galvanisés, Casablanca

based on imported
hot strips

sheets



_Lq_

Table 13. Steelworks of West and North Africa (cont'd)
Country Steelworks and location Crude. steel- Rolling capacity Product mix
making capacity .
thousand tons/yr thousand tons/yr
Nigeria (a) Delta Steel Co., Ovanwian-Aladja- 1,000, 300 Bars and light sections
(b) Ajaokuta Steel Co., Ajaokuta 1,500 830 Bars, rods, light and medium
(to be commissioned 1989) ' ’ '
(c) Oshogbo Steel Rolling Co., Oshogbo ces 210 Wire rods, plain and
deformed bars
(d) Katsina Steel Rolling Co. R 210 Wire rods, plain and
deformed bars
(e) Jos Steel Rolling Co., Jos .o 210 Wire rods, plain and
deformed bars
(f) Nigersteel Ltd., Emene 40 100 Bars and rods
(g) Continental Iron and Steel - 50 140 Bars and sections
(h) Universal Steel Co., Ikeja 50 90 Bars and sections
(i) Nigeria-Spanish Eng. Co., Kano 60 100 Bars and sections
(j) KEW Metal Industry, Lagos - 20 Bars and sections
(k) Mandarin Industry, Lagos - 15 Bars and sections
(1) Kwara Commerical Metal - 75 Plain and deformed bars
and Chemical Industry, Ilorin
(m) Federated Steel Industry, Otta 10 25 Plain and deformed bars
(n) Mayor Eng. Co., Ltd, Ikorodu - 100 Plain and deformed bars
(o) Allied Steel Co., Onitsha 10 25 Plain and deformed bars
(p) Qua Steel Rolling Co., Eket - 100 Bars and sections
Togo Société National de 20 32 Bars
Sidérurgie, Lomé
Tunisia Société Tunisienne de 175 400 Bars and rords
Tunis
Zaire Société Nationale de 120 150 Wire rods, rebars, cold

Sidérurgie

rolled hoop and strip
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Whereas three countries in West Africa, Mauritania, Nigeria and Togo had
crude steel production capacities, most of it (1.22 million tons per year,
equivalent to 97 per cent) was located in Nigeria which alone had seven
operating meltshops, including the largest steelworks based on direct
reduction in sub-Saharan Africa, the Delta Steel Company complex at
Ouwian-Aladja.

Only one operating crude steelmaking complex (one 55-ton electric arc
furnace with a 4-strand demag continuous billet caster) has been identified in
Central Africa, the Société Nationale de Sidérurgie plant in Zaire, with a
liquid steelmaking capacity of 120,000 tons per annum. It has been reported
that the government plans to bring in private sector partners to update the
mini steel mill and increase production, which in 1981 was only'3,254 tons.
This mini-mill has a merchant bar/wire rod mill and a cold reduction mill and
it also has galvanizing facilities. Capacity of the plant is 100 thousand
tons of bars and 150 thousand tons of sheet annually. This unit has only
operated sporadically. At present the plant is virtually shut down because of
problems of power supply, scrap iron supply, imports of coils for the cold
rolling mill as well as because of financial and organizational problems.

Cameroon has two rolling mills at Douala. Societe de Laminage de Douala
(SDLADO) owns these two rolling mills, which produce rownds, reinforced bars
and small profiles from imported billets. It started operations since 1972
with a capacity of 20 thousand tons a year increased in 1985 to 35-40 thousand
tons a year. Present production was 32 thousand tons in 1986.

Existing steel plants in Cameroon and Zaire are in great need of
rehabilitation and expansion at least to reach planned installed capacity
since the current production of Maluku steel plant in Zaire was amount to only
3 per cent of ity and at present the plant is closed.

As is conventional in the industry, the aggregate steel rolling capacity
exceeds the crude steelmaking capacity. This arises from the fact that some
steel plants are based exclusively on imported semi-finished
billets/blooms/slabs and do not produce any of these products themselves.
Additionally, designers of rolling mills purposely incorporate excess
capacities into the systems in order to permit greater operating flexibility.
For the West and North African area under study, the operating aggregate
rolling capacity (1985) is estimated to be about 5.82 million tons per year,
distributed as follows (million tons):

North Africa (Algeria, Libyan Arab Jamahiriya, Morocco and Tunisia) 3.85.
West Africa (CSte d'Ivoire, Nigeria, Mauritania and Togo) 1.82.

Central Africa (Zaire) 0.15.
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One glaring peculiarity of the steel industry in North and West Africa is
the preponderance of long products facilities. In fact, by 1987, there will
be only two flat-products basic steelworks in the area, that of SNS in Algeria
and the Libyan steelworks at Misratah. Both plants account for a combined
annual rolling capacity of about 4.3 million tons. This gross product mix
distortion is perhaps most evident in Nigeria where there is no operating flat
products plant, in spite of the existence of at least 16 steel mills. In most
counries, the steel projects were initially set up to cater for the long
products demands of the construction and light engineering industries and it
was thought that the production of flats would follow the development and
maturation of the engineering sector. The demand for flat products has,
however, developed faster than anticipated in many cases, with the result that
a high proportion of the requirements is now imported. It would appear
therefore that flat product based steelworks represent the type of projects
that could potentially benefit from subregional cooperation in view of the
fact that such plants are generally large scale, expensive, technologically
sophisticated and perhaps well beyond the individual resource capablllty of
most countries in the area.

2.4.2 Planned steelworks

The course of the past five years, several countries in the area
announced plans either to commence domestic steel production or to expand
their local production capacities. These plans have obviously been mitigated
by the depressed economic circumstances and some of the announced projects may
not yet have progressed beyond the conceptual stage.

As a result of the economic recession starting in 1981, many projects
have since then been either postponed, abandoned or reduced in capacity.
There is no exception for iron and steel projects in developing African
countries. 1990 scenarios for the iron and steel industry (I0/WG:374/2)
issued in 1982 which estimated how many steel will would operate in various
developing countries by 1990 if all projects that were known by then would
have come on stream by 1990, identified 138 projects, of the 138 projects 32
is in Africa, South of the Sahara.

. However because of the economic turmoil above mentioned, a new project
review became necessary. The new project review, which issued in April 1986
entitled iron and steel projects in developing countries (UNIDO/IS638), has
been undertaken in order to determine exactly the development of the planned
situation and to give a revised picture for 1990. (The new project review was
made on the basis of the information available at the end of 1985).

"Iron and steel projects in developing countries" includes new projects
planned between 1982 and 1985 and identifies 192 projects. Thirty one new '
projects in 13 countries are known to have been planned since 1982 all with -
very low capacity. Of 31 projects 10 (1 by 1990 and 9 after 1990) is located
in developlng Afrlcan countrles.
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The total number of projects identified in the 1982 study of 1990
scenarios were — as has been said - 138, modified to 192 in the "Iromn and
steel projects in developing countries'". The regional breakdown of projects
is given as follows, together with new estimated for 1990.

1. Comparison based 2. Comparison based
on original data on adjusted data
1982 1986 1982 1986

review review review®” review

Asia 38 17 70 53
Middle East 11 4 34 6
Africa . 47 9 32 16
Latin America 42 _24 _56 39
Total 138 54 ' 192 114

a/ Include capacities in rolling mills.

This table shows clearly the reduction in the level of planning for 1990,
most notably in the Middle East and Africa, but also in other regions. In
developing African countries 16 projects are expected to come on stream.

Two relatively large projects in Algeria and Nigeria are currently being
implemented with a view to bringing them on-stream by 1991. They are:

(a) The second steelworks of Algeria's Société Nationale de Sidérurgie
vhich is located at Bellara and geared to the production of long products for
the domestic market. The execution of the project, which is rated at
1.9 million tons of crude steel per year will begin in 1990.

(b) The Ajaokuta Steel Complex in Nigeria whose first phase, rated at
1.5 million tons of crude steel per year, is scheduled to be commissioned in
1989. (The plant's bar/rod and light section mills are already operational on :
the basis of imported billets). The scope of this complex has recently been @
expanded to include facilities for production of flat products which are not
now produced, even though they are in high demand in Nigeria.

Among the plamnmed projects which have not gone beyond the feasibility
study stage and therefore are not expected to comé on-stream earlier than 1995
are the following:

(a) Nigeria: A high-alloy steel plant proposed to be located at
Ogbomosho in Oyo State; backward integration of the rolling mills at Oshogbo,
Jos and Katsina, to enable each of them to produce up to 720,000 tons of
billets per year for internal consumption;

(b) Libyan Arab Jamahiriya: The_second'phase of the Misratah complex
which would increase capacity to 5 million tons per year and would be based on
Libyan iron ore from the Wadi Shati iron deposit.
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(c) Cameroon: Société Nationale d' Investissement de Camercon has
reportedly been seeking financing to establish a EAF mini-mill at Douala rated
at about 12,000 tons per year after it was approved by the government.

(d) Gabon: A joint—venture steelworks (DR-EAF-rolling mills) involving
the Gabonese government and Microsider International of France is reportedly
planned for implementation. To be sited at Owendo, near Libreville, the
project (under the auspices of Société Gabonaise de Sidérurgie, — SOGASIDER)
consists of a rolling mill with a single-shift annual capacity of about 12,000
tons.

(e) Mali: There are plans for a 30,000 ton per year facility based on
iron ore from a local deposit and electricity from the recently commissioned

Selingue dam project.

(f) Mauritania: There is a small mini steel mill (EAF-rolling mill) of
12,000 tons at Neuaoibeu. It has a plan to expand EAF. capacity.

(g) Central African Republic: There is a pfoject on DR route (120,000
tpy) which uses charcoal as a reductant.

(h) Congo: It has a plan to build a mini steel plant (EAF-rolling mill)
with a capacity of 20,000 toms.

(i) Liberia: DR project (34,000 tons).

2.5 Steel import

Table 14 shows from where steel is imported. It is mainly from EEC
countries and other European countries. Japan's share-of imports of steel
products to developing African countries is 12.8 per cent. Newly
industrialized countries such as the Republic of Korea and Taiwan Province of
China have a share of 2.1 per cent. These newly industrialized countries
export mainly light sections, sheets, and tubes and pipes. Developing African
countries import light sections, sheets, and tubes and pipes as well as ingots
and semis. Algeria's main imports are shown in table 15; they are: ingots and
semis, bars, shapes, coils for hot rolled products and tubes and pipes.
Unclassified steel products are also imported.

The total steel consumption in most of the countries covered in this
study is supplied by the major exporters of industrialized countries. The
ratio of import to steel consumption has increased 62 per cemnt in 1976 to 70
per cent in 1982 but it has started declining since 1983. Algeria and Nigeria
have imported most since 1976 but the volume is now decreasing. This is
because they have started to produce iron and steel themselves. Nigeria has
started since 1982, thus reducing its import of steel in 1983 and in 1984.

But a steel project in Algeria, a new integrated steelworks will not come on
stream until 1991. In Algeria, the existing iron and steel mill, has been
fully utilized since 1983, steel import has been out from 1,464 thousand
metric tons to 905. - It takes some time to cut steel import further. The
project is to build a DR based works making one million metric touns of billets
which will feed three new rolling mills at different locations. It is based
on projections of strongly growing domestic demand for bar, rod and light
sections. Algeria has to import quite an amount of steel products until then.



Table 14. Imports of steel producis by African develaplng counlrios in 1983
{thousands of Lons and percentage) .

Production. V Total imports Japan Repubiic - ‘Taiwan VU.S.A. Kuropean Other
¢ ) of Korea ' province ) Community (10)&( Buropean -
. ‘ : of China countries
1,000 tons % 1,000 tons % 1,000 tons % 1,000 tons % 1,000 Lons % 1,000 tons % 1,000 Ltong %
Ingots and seﬁls 454; : 9.4 %0 - . 19.8 1 . .~ 0.2 ' - - - : - . 223 49.1 81 11.8
Heavy sections 340 7.0 3‘ ‘ 0.9 - - - - 1 0.3 256 75.3 68 20.0
Light seétionq 1.851 38;3 36 1.9 -2 0.1 68 3.7 8 0.4 432 23.3 878 47.4
Heavy plates . v 210 T 4.4 12 5.7 1 ‘0.5 - - 1 0.5 177 84,3 7 - 3.3
Sheets 656 .13,6 309 A7.1 L) ‘ 0.6 - ' - 1 0.2 285 A3.4 33 5.0
Strip & hoops 54 1.1 11 20.4 - - - - 1 ‘ 1.9 40 74,1 2 3.7
Tin plate - 145 3.0 27 18.6 . - - - - 3 : 2.1 a4 78.6 1 0.7
Railway track v
mateials v 135 2.8 - - - - - - 1 0.7 104 71.0 30 22.2
Wire rods 273 5.7 . 7 2.1 - - T - - - 116 A2.5 123 45.1
Wire . }120 '2;5 » 3 2.5 2 1.7 - - - - 82 68.3 17 14,2
Tubes &»pipgs. 586 12.1 117 20.0 5 0.9 17 2.9 9 1.5 336 57.3 92 15.7
Tyres & wheels 2 - - - - - - - - - 2 100.0

cs

4,827 100 616 12.8 16 0.3 86 1.8 24 0.5 2,168 44,9 1,331 27.6

a/ Ec 10 includes Belgium, Denmark, France, Federal Republic of Germany,
Greece, Luxembourg, Ireland, Italy, Nethetlands. and Unlted.xln;dom.

Source: ECE 1983 and J1SF 1985.
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Table 15. Algeria — Main imports of steel products; 1975-1980
(percentage distribution)

Ingots Bars Shapes Coils Sheets Tin—-  Tubes Wire Plates

and : for plates and and
semis hot : pipes wire
rolled . products
products
1975 7.2 10.6. 18.1 0.0 1.5 3.2 20.9 5.7 21.1
1976 2.1 20.0 13.6 0.5 2.1 2.1 31.6 5.0 1.0
1977 4.6 29.7 12.2 11.4 1.4 2.0 18.9 5.2 2.1
1978 8.5 21.6 12.2 10.8 1.6 1.8 29.7 6.5 3.6
1979 18.9 13.8 8.4 12,1 5.8 - 3.1 24.2 4.7 1.4
1980 21.3 25.1 10.6 14.6 6.2 2.4 10.9 4,2 1.2

Source: Annual Statistics of Commerce 1986, Algerian Government.

Table 16 shows imports of steel products by selected countries. Total
imports of steel products have increased since 1976 but the volume was cut
substantially in 1982 because of the economic recession. Recent tendency
since 1983 has remained at the 4 million tons' level.

Table 16. Imports of steel products, 1976-1984
(thousand metric tons)

1976 1977 1978 1979 1980 1981 1982 1983

1984
Algeria 659 1,233 1,459 1,161 1,414 1,546 831 1,386 1,028
Libyan A.J. 601 477 412 562 864 1,106 276 601 314
Morocco 559 624 484 543 461 487 243 540 683
Tunisia 145 221 185 321 357 220 236 321 312
Congo 30 31 13 23 67 63 47 42 45
Gabon 85 98 29 25 51 57 . 49 35 47
Sudan 70 140 63 86 125 154 108 133 115
Zaire 41 60 39 46 60 51 43 31 73
Ghana 61 91 47 26 24 21 10 19 17
Guinea 6 12 18 . 9 16 11 7 8 15
Cote ‘ :

d'Ivoire 142 150 171 168 170 124 ‘91 64 57
Liberia 22 27 22. 22 - 28 23 13 18 17
Nigeria - 988 1,330 1,085 778 1,509 1,382 -1,036 632 321
Sierra oo :

Leone 10 9 8 9 12 9 6 -5 6
Senegal 62 54 44 67 51 41 62 57 45
Togo 18 18 34 19 21 15 19 21 13
Total 4,334 5,419 4,976 4,746 6,209 6,320 3,838 4,759 4,283

Source: ECE 1986.
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2.6 Demand/supply projections for steel in selected countries

The UN Economic Commission for Africa has made a steel demand/supply
projection for the years 1990/2000, taking into account the past and present
situation in the consumption of steel products in these countries.
Projections for demand are calculated on the basis of past trends scenario
with certain modifications for another scenario. The summary of this
demand/supply projection is shown in table 17.

Table 17. Demand/supply for steel products, 1985, 1990 and 2000
(thousands metric tons) '

COUNTRY 1985 1990 2000

Demand  Supply Demand Supply Demand  Supply

Benin 25 20 30 22 40 25
Burkina Faso 20 30 25 20 .30 20
Cape Verde 5 3 7 4 10 5
Central African : :

Republic 10 5 15 10 20 15
Cameroon 80 60 100 70 320 . 100
Gambia 7 7 10 8 15 10
Ghana 50 23 100 85 200 90
Guinea 30 16 60 12 100 20
Guinea Bissah 10 8 15 9 20 10
Cote d'Ivoire 150 70 400 120 - 750 150
Liberia 50 20 70 22 100 25
Mali 20 20 30 25 50 30
Mauritania 30 20 50 45 70 50
Niger 40 40 60 44 80 50
Nigeria 2,000 720 3,500 2,500 7,700 5,200
Senegal 50 45 70 50 100 55
Sierra Leone 50 6 40 7 60 10

Togo 25 20 35 30 65 45

Source: Economic Commission for Africa 1985.

In this steel demand forecasting, some countries covered in our study are
not listed. For example, Algeria, Gabon, Morocco, Libyan Arab Jamahirya,
Tunisia and Zaire are among them and for this reason we have shown the
regressional equations available of our own below.

However, For this study, no attempt has been made to project the steel
demand trend for the whole area over the next decade. This is because of a
general lack of reliable macro-economic data on which future projections could
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be based. However, data on some countries are reliable to derive good
regressional equations. For example the following equations show a regression

curve;

Algeria:

Morocco:
Togo:
Nigeria:
Zaire:

Gabon:

LNCPCP = 5.96686291 — 241.74296 LNYPC + 1.43027581 LNratio
where YPC = Income per capita and ratio = Gross capital
formation per capita divided by income per capita. LN stands
for natural log.

LNCPC = 4.98873125-491.92684LNYPC+0.43868184 LNratio

LNCPCP 9.43665251 + 2.27544996LN YPC t 0.70119755 LNratio

LNCPCP = 4.44540750 — 309.25576 LNYPC + 0.694041 20 LNratio

LNCPC = -63.23981551 + 1181.25316LNYPC + 11.963223997 LNYPC

CPCP = -216.48048 + 42.32505036 LNGCP
Where GCP = Gross Capital Formation per capita.

The forecasting methodology employed for the equations above implies the
continuity of past relationships between the two highly aggregated variables
GNP and steel consumption. GNP, GDP and the ratio of GCF to GNP are chosen as
an explanatory variable to determine the level of steel demand for future
periods. The forecasting technique used is to relate consumption per unit of
GNP to per capita income. The required exogenous variables in this model are
forecasts for the growth in GNP and population.
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3. AVAILABILITY OF MINERAL AND ENERGY RESOURCES

3.1 The role of minerals in the economies of African developing countries
in the context of the worid economy

It can be correctly asserted that, in an important sense, the history and
economic develo