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INTRODUCTION

The following aticdy has been written as one.of a series,of studies
designed to -provide a-framework 'for a'programme'df c'p-o.rdinat.ed industrial
-development In the* North African-sub-region.' ft is not therefore written
exactly.cn the: :lines on Vnich:a pre-feasibility"study .wouX4'b& written but
all.the elements.:or sud& 'a ■stud^/are included; V. . ' ' '■■;'■

:Aw. .INDUSTRY DESCRIPTION :' ■■; '^'< >■"'• i-'"11' v '•■■ ' '; : ' ' : ~

1« Production processes

■vri(#)■ The basic ■metals- industry--includes' the' ir;dn and stf-eX b&sip
industries:-(lSIC 341) arid the non-ferrous' metals, ba^ip in&stries--"fisiC 342)
These,majjor, groups and also1 their^ constituents vary greyly In the main

f,economic .characteristics I.e. rair material re^irementst ".economies- of
■.scales and.capital and" labour rrequiremeiits. ■■The'iron anj' steel industry
.may .be, divided into:.the iterated iron and ste^l^hdustry^wliich. starting
:fro%:irqn,oret;,proaaces-ironi ^crude^eei- and rolled eteej products, and
thevroiling indsiatxy ^hich produces rolled steel" products rfipm. serai-manu-
.^aotujes.of steel (billets and slabs)^ supplied; feit^r^ bylhe integrated
^n4ustry-,or produced^ meiting.down^ste'il sbr^fe. The'production of wire
and e£ welded^tube is-*als* iiiclucted'but the foiling industrir' and also the ■
i^eastltt^^ s

3n^-ppurii^;t;he;metal ^to -moulds ■■'may also^be inblMd'.in engineering ■
lndustnes-rsinee they ^normally make finished goods rather than roue-h
forgmgs and castings, ..

,,- Th^ production :of iron takes ,-pla-c^ in: tiie biaBt-furanca'.where'iron ore
as,,reduce.dt.O' iron ■ty,,means of oofce^ approximately " half $te co^e beine:
^reqm,red...to provide easfaSh tor the"-ahemical; reductipn;^ iron pxide to

^ron^and^half tc-p^ovide the Heat ^ce^ry for iihe, reactipn; to.take place,
toPBfltona.aajiBed.ab.tf flttartp melt the■ bharge" k0, that'; metal.and slag Le
,separat,ed,Wi^e iron produced in the blast furance, is an allpy. of' iron and
carjon.cp^a^ng about 4 per cent ^carbpn:and' to ,make, steel.: the carbon
cont.^n|;^-brought dow^,"by oaddation'to Wlow l.fr'&r cent.and for-mild
steel to about 0,2 per cent, either directly by blowing oxygen through the
molten metal cr with the assistance of Vernal heat, f.g^fn the Metric
furnace or open hearth furnace. The liquid steel so obtained is either

^ L°f *° ^^^ i * * fi
ither

in^ Lntf ^ is ««* ***** -tc semifinished
are tLJ ^11 f T^-^8!1^ machi^« ^he ingots or semi-manufactures
£?^£ I i1 finished shapes by hti th t
are tLJ ^11 f T^-!^ g or semimanufacture
£?i^£ I i1 finished shapes by heating the material to make it
malleable and then passing through rolls of appropriate design. "' 7"

;^he-inteerated industry must -be ioperated; oil a'large scale

?S °" f ^ m00° tOnS (see ll^ ; T* ^of the rolUng industry .depends on the type. of product bob reinforcing bar
\? 64 f **m<*&l*.oo*t at an annual output of S%^Fp f S

«ldl»« cah work economically on
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,;: ... (b) The non-ferrous metal1 Industry' includes aluminium, • copper,
;lead» -and :aino'.and their .alloys, "and at a/much lower level of consumption,

'.-tin,., mo^esiunr-.-and antimony;afe-Well as allowing'elements, such' as., manganese,
nickel, chromium and .molybdenum and the:' rarer metals such as beryllium.

As in the case of the iron and steel industry'the industry .includes1

integrated operations as well as scrap melting, .rolling, drawing and
extrusion. . -■.-■-..■•••

The methods of production of these metals differ from- thos-e used in

the iron and steel .industry in the following respects., Firstly; the ores

usually.have a much- lower-content e?gB -3'peT1 certf for copper ,and . 7-12 per
cent for lead ..and zinc compared with 50 to 60 per cent for iron so. that a

major.concentration process; is required. Secondly, it is more difficult to
separate each non-ferrous metal'from others found in the same oret.;so that

the'refining process must be repeated or.interrupted. Thirdlyr and in '
contrast to steel, the metals are normally required..in a very pure state

so that a final refining'process either!'of a thermal or electrolytic

character is" required. Finally, although in almost all cases'coke is the
reducing agent and sulphur removed "by pre-roasting as in iron making, the

conditions of the chemical reactions involved are different. In the case

of'zinc for. example the ^reaction willonly take place at temperatures at
which volatilisation occurs so that the process is conducted either1in
retorts or in a blast furnace with facilities' for condensing,"'

In the case of copper, the usual concentrate consists of copper and

iron sulphide minerals (it is usual therefore to incorporate, a sulphuric
acid plant).and gangue and the separation of the crude copper is. achieved
in two stages., 1/ In the. first, mineral is melted with a flux to ..produce
a matte of hopper .and'iron sulphide free- from gangue/ The.molten,'matter

is then oxidized- by-blowing air'through' it- which first' of all eliminates

iron oxide in the slag,and-then converts the copper sulphide'to,'copper,

the sulphua? providing the' heat 'required as carbon does, in steel, making.

The metal is.--not.-sufficiently pure for most purposes..; and requires electro
lytic- refining. ......

1/ Blast--furnace' smelting used to be almost universal in earlier days
but with the advent of concentrators and the recovery, of,copper into copper

concentrate' in a fine; form the tilast furnace .became Inefficient "due to
heavy dust losses and .reyerbefatory .smelting took .over. There are Still
a few 'blast'•'furnaces .smelting copper concentrates but these, are .small
operations only and the only' time that.the blast-, furnabe operation could be

'successfully'used is when production is small and the heavy- capital cost of
a reverberatory furnace prohibitive*
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In the case of aluminium the affinity of the metal for oxygen is- so

great that electrolysisv.,is..usedV.:. -The- -process'""requires- a high purity

alumina. Magnesium is produced in a similar way and where_searwater. .is

the-■'source,, "requires"a major"concentration process. ' Electrolytic methods

may also be used in the case of "both copper and. zinc and is applied to
solutions of their salts.

The rolling of the non-ferrous metals is simpler than that of steel

"because .of their greater malleability and can be carried out at lower

temperatures and for the same-reason extrusion and drawing are', also ■
practicable* Sheet and.foil are rolled from slabs while the.sections, ,

t.ubes'and wire are drawn'or extruded from bars. ../The smaller diame.ters

-. being-.extruded,.; Ths slabs and bars'are normally: produced by continuous
casting, ■ ■ . ■ " ■ ■-";..

The alloying metals, are mainly required in the.form of alloys with iron
and with.the.exception of high carbon ferro-manganese which is produced in
.the,blast furnace , in the same way as iron5 are produced in electric furnaces,

2« ■■. World market situation - . ' , -'.■ ■ .• ■ '■

'■■(a)1 World production . ■'.'"' . ■ .

The following table gives figures of world basic metal production in
recent years. On average8 about two-thirds of steel production is' derived
fromore and the rest from scrap while the corresponding proportion for
aluminium, copper and lead is about four-fifths. Higher proportions'of

..s.crap...ar.e.-us.ed,.in.-the..developed ■countri-es.since-scrapris1 -more abundant". ■

...About, 95 per cent .of■= total basic metal consumption, consists of steel
ad&.fiMf£«cs, .ia-additiont the main market'for the alloying ^Ed coating
metals, Prom 1955-59 -to 1964 world production/consumption increased by.53
per cent i0e0 by oc.3 per cent per annum during which period the world GDP
increased by about 5.0 per cent per annum, , Steel experiences competition
mainly from aluminium and plastics and to a leaser extent from.wood and glass
and, it is estimated that about 6 per cent of potential steel us^ge has-
already been replaced; by these, materials. A..further one ..per cent of steel
consumption-is considered vulnerable to aluminium at... present and a further

J T\ntnt' t0 plastics* Forecasts of future steel, consumption have been
made by ECE assuming a .continuation of'the. rate of growth (5.6 per cent per
annum), achieved from 195O .to 1965 and. by UHCTAD which has, projected .a rate
of growth of^.O per-cent l/ for the period 1964~75 reflecting the expected
lower rate of growth in the world GDP.(4.4 per 'cent per annum,) .

m Pro^tioV^nsumption increased by 74 per cent from

resulfinl flltMf^^ ° P!r "^ PG3? ^^ thiB hi^her rate of inoreae
\t ^6 .^P^.fment of steel'and copper in many uses.: aluminium

haying the advantage of low density, resistance to corrosion, high electri
cal conduotxvity and stable prices. It has been estimated that in the past.

-f .A. later, study by TJNCTAD. proposes 3 per cento ■•'.'-.;. ■.' , .
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.Steel/ ;; ■ :
'"' ' .;■. ■■'■ &/"

Aluminium- *r ;;; :■"■.

Gojiper/—'•' ■' V' ■

■^eac^r . .. ■■ ■'■,'■ I■,);.,'

Zinc—^

Tirr .. ■ , ■.".

Magnesium '' ■■

Ant imony

Chromite-'

Nickel

Manganese ore—'

Molybdenum. ... ,.

GDP"--' ..■•■■;■ ;■■

1958 = 100 ■■- ■

279987', ".

■;" 3445 :
■ a / '

'. AOOCF".

■■'-3155:%■■

2751

181

50

■ - 3961

255

11997 :"..

, -32 ""■
'■ 98-- ■■■.

Source; .....World non-ferrous
1 Yearbook a . ,

I960-1

3407.02

'■ ■ "■44-24

4927

^2595

3029

227

'' ■" 92

52

4360

316

13380

■40

113"

. met al

'196l'

.\34542V

'■■■4631

■■,^5045

2772 ■'■

., , 3288

: ■' C .202

. 1Q4. "

51

4158

355

13365.,.;.

.. •.."■ 40 ■

-" 117 ' :

statistics-

1962

353851

' 4985'

,.:.5l84 '

;i''2!73'4^

3412

204

- ^2 '

53;'

-;436l;

/' 3WL

14047.,,

: 34

124

'■ . yV.-..•■' ■

■.,1963 ""■■'"■■"■;

.... 380080 ■.".

■; ■■5422C^-"-
: 5306 ,

■ 290! ■;' ■

3^7
y

/■2-04 ■"■

\:,144

55

.:■•■ -345.

.14527. :■;

: ■- ,41 "v

' .,'129/".-

and United Nations

196.4.-lu

429655 '..

^\-6dd4'v

■■3000'':

^ 3795 '
>;'-2O5

,'""l4^-'
61

"'■"'4298 *

■"' 376
155.68

■'- ;42';;

/ -138.!:
. r.- ■■ "■■■■>

.1965 -

i 436300

;' 6624

, 6047

: .. 3123

,3972

205

'■ 156
62

4823

420

17334

.; 51

:- 146

Statistical

}a/ ' 'Estimate« ■*' ' . ............ ■ ■ ■ , " ■ , ' . . .;. '■ ■ ■■' ■ - " '.-..'

b/ -:Approxiffiately 50:iper; cent metal'content. '' .'■..'"'

6/ Refined? "in 1*964 primary production -was copper '47OOP lead" 2600j zinc
. ;■■'_■'■: ,rJ .4OQO9. tin 199. .,-.._. -, ■ ■ -...,- v ..-■

<j/ .- Excluding secondary = 1' million tons, in 1964. ; ' "
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_X 0]?-e. .P?r .cent,, decrease.. in....tha ratio ..of .the..price -.-of • the metal' to- the -
composite price of copper, lead and sine has increased its consumption by

1.4 Per cent, UNCTAD has-forecast an annual rate of increase of 8,0 per
cent in consumption for the period 1964-75,

_,_ World;_ product ion/coneumptio.n .of..refined copper increased by ■ 43 per- cent
(primary copper by 35 per cent) from 1955-59 to 1964. i.e. by 5.2 per cent
per annum, ( a-rate lower than that of..steel consumption;'reflecting competition

." from aluminium and also probably the relatively unstable price...of ..the '.metal.
During 196I-65 production, increased by 4.7 per cent per annum'and. .consumption

..."*5Tj?,?0.^er,:cent,,;.;.TJie main outlet for the.metal-is- in :powerH*an'sraission and
electrical wiring generally and heat transfer becasue of its .exceptionally
high conductivity while other uses depend on its resistance to corrosion.
For-the period-.1964-75'UNCTAD has forecast a rate of growth.of. "%Q per cent.

; ■ World zinc production increased by 39 per cent - 48 per cent per annum
from 1955-59 to 1964V while during I96I-65 production increased ai the annual

...:rate of 47. per cent and consumption at 5O2 per cent. Major outlets are in
■: galvanizing -and in^dye- casting for which purpose there' are no serious direct
.competitors.. ;Ehe UNCTAB projection is '4,1 per cent' per annum increase"from
■1964-75- ■,. . ■- .- ■■■ ■ ■> ■-■■■■ - ■ ■■' ■ ;■■■;■

.World production, of refined lead increased by 40 per cent - 4.9 per cent
per. annum - from 1955-59 to I964 and of primary lead by 12 per cent -I..7 '■

percent per annum. Since lead is virtually indestructibler secondary lead
is; a major source of supply. HalfLthe "market for the metal is in storage
batteries-and.gasoline additives^where competition is negligible but. in other
uses .the-market is -being losf to pXastics and other metals. From I96I-65
production of.refined'lead increased at the'annual xatW of 2U8 per cent and
consumption by:4*2 per cent.- ■ UHG.TAB has forecast a.rate of 3.3 per cent. for
■primary-lead for the'period 1967-75. '" ■ ■ :■ •

-.World tin production increased by 13 per cent"-. 1O8 pfer cent per.annum
.for 1955T59..to 1964 and ^by' 1..4 per cent per. annum during 1961^65. .The major
use of .tinp iii tin plate aitad other uses such as solder and tin foil are"
vulnerable, to^ many materials. UNGTAD has forecast 'a rate of growth, of 11
per cent per annum for primary, tin consumption, for 1964^75.., ' " . " . .

' (b) ' Production, and internation^ ^-p^a .

Steel'production is widely spreadf some fifty countries producing it
om some^scale and 30 countries producing over a million tons'a year. As shown
m the;followmg. table the main areas of .production are in-the-industrialized
countries, the ^ under™dev£loped, countries, accounting at present :for only about
4 per cent of the world total although they account for about 11 per cent
of. world iron ore production^ • .
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Table 2 World Steel Production

1953-

Wt::
1963;,

Europe ■

OlaP. ;■ '

■■ 'Qq 6."

1Q7..^.'V

' USA.

^9.7:
100.6'

■ 97-6

.. Japan.

. 31.0 .

,. Centrally

Planned

.- -economies

"; 51.7
; 71.3. :■■■
.113.1 ■ '■

'■^ ■■■■-■ ■; ■;-■■■■■ -.

. ■ Australia- ■

Canada and

■ ::■■ 3.-.-Africa-.

: ■'.; 9*0'.'. -
■ ...14ic2.}:"

"'.■■.. -

Rest

. world

■■3.5 '■

13.8 ■■

.■(millicm tons)

of ' ■:

'-■--:'" ' ■ Total

■'■ '■ ■ '■ -2§8aO ■
v:- ■ -376.9

"■■_. ,. ...This pattern of-development is reflected in international" trade'"where

.'although' steel-production has increased by about one-third since 1957b' world

' exports,, excluding inter-trading among the countries of the European Coal

and Steel Community have remained .constant, at a"bout-25 million tons per

''annum largely "because ,of declining exports-to the developing countries'and
: to Australia, Canada and. South ■'Africa. .Exports, of.-steel from under-deWloped

■■ countri.'ep are at _ present;..negligible,-1 only Indian and-Brazil export-ing" .small .
ijuarititi'es.t in contrast to the relative .stagnation of exports»"o"f steel8
world exports of engineering goods are expanding rapidly, exports" from 't;he

six principal exporting-countries of the world increasing in value/by nearly

40 per cent; from .i960 to 1964 while their- exports-, of' steel-: increased in
value Ipy only atiouji 15 per cent- -. ■ ' ; ■ -,r\'\ • " : '■ ;'

'; In the case of' the non-ferrous metals although-consumption as-In iron
.and; steel ?.'.$:. m'ainiy in the developed countries .(90-95' per -cent of the'total)
th$" production of metal and.of ores in^developing .countries is in general

carried on to a much..greater, extent than in the steel- industry-.: •For.1' ■.'

aluminium (Annex l)B .consumption and proauction in developing countries-in
1964 accounted for .only 5 per cent of ..world; consumption-' but current^ develop
ments in Surinam^ Ghana and Guinea will greatly increase production*. The

production of ore. ("bauxite), which has. always, been, ftainly -in .developing
"Countries" now accounts, for 78 per cent of the. world ■total .-..as .compared with

about '^22 'per cent ;ihr.,1i..ne case of.iron .ore. ■■ This is .reflected in the "high

proportio'n? about' one half t of...bauxite. ;,whi.ch .enters, .into international trade

( / ) '1/3 iron ore).

A fairly high proportion alspip ■apout ■ 2-5. per cent8:v.of. aluminium .enters

into i-jorld trade largely beca-as'e"'1certaih countries with special facilities

in electric power or...raw material for. production e.g. Canada^ Morwa'ys

Camercon export; 8d per ;oent or..more. of their outputs On the other hand,"1"- '
V exports'of semi^man,ufactures which are-equivalent to rolled-products-in the

case ';of steel are' low..amounting to only_: 8; per..cent^ of world production as ■'■

co'mp'a'r^d with 12 per cent in the case,;.o£ s.teelp.. . •. ■ :: ■■-■•■ ■ ?* [ '.:■ ■<■ ■ "■'-■-. ■:

In the case of refined copper, developing..-countries account for 6 per

cent of world consumption but for 23 per cent of production and for about half

the production of ore* Zambia, Congo, Chile, and Peru are the ..major
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producers among -the developing countries, Because of the pattern of
production and,consumption, international trade in copper is at a higher

level accounting for about 40 per cent of production, exports.coming

mainly from the developing countries and from, Canada and Belgium while

only about 6 per cent of copper; ore production enters into international

trade. ': ' ' ■■■v'' ■■■'•" ■"' ' ■' ' : ■•■ ■ ■ ■ ■ "•• ■■--.■ .- . - -

la' . the case of lead," developing: countries account for 10 per cent

of world; consumption, 19 per cent of production/and 36 per cent of world
output of ore.. Important producers among the developing countries are

Mexico, Peru, Yugoslavia and llorth Africa. The main exporters of the metal
arei Canada and Australia which have large reserves pf-ore, the United

Kingdom and Belgium, and the developing countries. The position of zinc

is similar to that of lead3 developing countries accounting for about

10 per cent of world consumption and production of metal and for about

30 per cent of the output of: ore.

.-. 'The tin industry is carried on mainly in developing -countries,, notably
Malaya'and Nigeria and in the.United Kingdom, Belgium and the Netherlands.

Developing-countries, account for only 10 per cent of world consumption but

produce 65 per cent of the metal and 94 per cent of the ore.

(c) Prices . ( : :

■ : The following table .gives market prices of the main non-ferrous metals

as far as possible in. their, primary form, i.ea steel billets, aluminium

ingots and refined capper, zinc and lead*. The prices of all the metals
: with, the; exception of copper and -tin,, which have been affected by inters

ruptions to supply and shortages largely of a political character,: have

been remarkably stable» , - : -,. ■ ':

Table 3

Cents/lb

1955/59
i960 :

1961

1962

3.963-, -
1964 -

1965 .
1966 :

Source:

Steel ' Aluminium' Coppe:

,4-0 22.9

■ 4.1
. ..■ 4-. 1

4.0;

. 4-0-

4*0

4^0 -

: .4.0

Enginee

23-3
,23>3

22.6

22.6

■23,9

■24.5
. 24,5,

ring aiid

■32.9 ■■'
30.7
28.7

29.2 ,

29*2

43^9
58.0

, 69,4:

33«2
32.1

29,9
30.6

30n6

32.0

35-0

Lead

11.7
9-2

.8,0

7-0

7-9
12.6

,- 14.4
36.2 , 11.9

Mining Journal, Annual

Ziise

10.4

.11,3

. 9=7

8.4
9.6

14.7
14.I

12.7

Survey

Tin

95
. 100 .

Ill ■

112 .

114

156

176

■162

1967 - -

Ferro-raanganese

■ • . * *

" > • • ...

6.4
.6.1

5.9
. -,.. 5.8

6.0

6.4

a/ US domestic price,
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3* Input requirements

\ ::: The following section gives":standard,input ^'rcquiremoirts far

manufacture of Iron and steel arid of ■ferro<-manganeset 'alumini:um*^al;uminaf

cbpperi lead and!aih0in new plantsp writing off machinery over twenty

years'and"buildings over fifty yeatts at/ 8'per cent interests tThe;:prices

used are broadly representative of Worth .African conditions but a more

exact treatment of prices and costs including transport costs .is.given in^

Section E below in connexion with the comparison of costs of production in

the various countries; Input requiremente ■ for.these industries in their

present sfate of development that is in most; cases using small-scale

/technology and relatively old plants are also given in Section;C#.K<

1 In general iron ore prices are fairly stable, an increase in the price

of the metal being only partly reflected in the price of ore so $hat the ,

-price of' the m'e'tal is obtained, by adding :ore prices .to manufacturing costs,

to? the non-ferrous metals however,-where -the price of ore is a-.much more

important constituent of metal prices it is the practice to derive the market

price.of ore (concentrate) from that of the metal after allowing for manu-

faO-turing" costs* Moreover, in'some cases "the rarer metals -obtaineiin the
'course of processing e»g* silver in the/case of. lead"prbcessing may be

- Bufficiently valuable to offset processing costs entirely. -.,\v ■., ■

(a) Iron and steel

The practical possibilities are integrated iron andsteel manufacture,
scrap melting, steel rolling and foundry production. In the table overleaf

-^hich "teroadly reflects North, African conditions, integrated-iron and steel

"■manufacture is taken as fsr as and inoluding continuous casting; rolling

is shown separately* Transport charges on raw materials are taken over

"average distances for the sub-region. In estimating labour-requirements,

productivity at a new works is"1 taken as equal to productivity in average

European works or about half that at average works-in 'the United States.

Wages are average for the North African region and capital required per unit

output is about one-third higher than in Europe.. ■ . ' ■ ..'* . ! -:V-

(b) Non-ferrous metals

. ;In the case of non-ferrous metals the value, of the concentrate is a

much higher proportion of the value of the finished product than it is in iron •
and'steel. This is especially so for copper, where the value of the ore in

the form of concentrate accounts for between 75-80 per cent of thevvalue of

Ethe copper ingot evg. about 25 cents per 1b as compared with 33 per cent or
" 5 cents per 1b for the' alumina content in aluminium and about 10 pet. cent for

the iron ore content of steel ingots. The cost of smelting copper Is about 13
per cent and of electrolytic refining9 about 7 per cent of' the value of the

"ingot - in total about 20- $er cent or 6 cents ^ex lbr as'compared with 20 cents
"per 1b for; aluminium smelting. It is clear therefore that in regard to copper

'the concentration 'process' is the ma.in one in producing refined copper* In

• the ease of lead and-.zinc, -the concentrate accounts for .approxirtaly .4 cents

per 1b of the. finished product while conversion costs are about 5 cents per

1b. In comparison wrfch these figures: the cost of* melting scrap ^li
approximately 2 cents per 1b.



rawtwaajtaffi'iiiiii i iiijjilj] 'ilii iilfiWlCTtTffitOPJX!

Page, 9

Tabie -^ . -Costs of production - iron'atad-vs^eei"'and;

^ ' ■ ( )-■ 4*7* -per-.'.ton of product $ per metric Hoir ^

"■■""■ (a) I&Sfc '■ and- Stelel . /■■■. '; ". |! '■'.'" 'r -.

Integrated!.' . .'■■

i& steel-

i.Prb'duCt'i,>

Scale of operation ' ' . ' 5O0.OOO, ^ "'•>>-.■.. ^i^-QPP-•*>*•■■•■• >^>*$

Materials : ""■''■1^.: ■■'■■.■■"" •■""■""■;.■. ' " ;".;'"■"■'V ~ ' ■ r" ":V":" ■-..i-i ■ll--\"-2 ll";1'1*-'"

Iron ore -V (1*3) ' " -■ ^ : : v

' Scrap @ $20 per ton^ (0.2) ■ -; : - (l.l) ^

'■/...""-..' .'..'■■-■'::::...>."-: .' >p :"'\ ^ ^: ""."""■■".■.:;'>i ■'."■ '-22'0." i;"7'^
Limestone"^ex mine (0.3)[ : , .■"■ (0.1) :

:-:;-@ $2';per--toni.v"' "'';■ .. ■ O..8:..:^..;-,^;:.;^,." ..-..,., ■'.•■■.■,. -,'■.-., 9»3 . ".;.>;■;;,.

: Manganese' ore^ (0.006-)'- i...' ►-..*•........y^. steel.. •^•;»>V.^^. *Wt. « *•..
'Imported •'© $50 - ; V : :-^: :billetsv:/s3.abs . r, -■ ; ,-^eet^r rod^

h: person *.-. ^-.;*- ;; ';,,0.3 - — . V 1-O5);^ti.\l*lJ-* r, ; ;\J
■/,;.;■ ;.-:■,. -.- ./.;■■"■" li;^:^.:,; ■/.:..■ ». ^4*;Q,.. -Jt-A '■.■:-■ .■.- 57*5

;::Ferro-alioys ■ ":",-;'2.O'■■ ■ ■:■,-.■./j.:: : ■.}.■■■;'/. '■ \ 2*0. ■• ■ ..:y';;;'^

Refractories 5-0 •'.: : ;, 6*.O ■ '.; ;^-
Spare parts arid 'other ; '■ ::. ,-":■; . ;.; :
maintenance mats. ■ ■■ 5«0 -■■ > ''l.p,-1. ■_ '■-' ■^•.Oi;/; p-«0 y,;i._:.^-ij^^.

"'"■ Water 6/ ' ' ■ ■ ■ 1.0 •■ ' ■"■ -;,: ■ ':/- ■>:: ~ . . - ..;•■''';:"■;■;. j. .

--.'.- Total materials ^ 25-9 .- 75^ 79-0-36*3 ^v,157g5;!r^

Fuel and Energy ■ _".■;. ■ • ,; ■; "'; ."■''.''.;:/■, [ 7; ; '",-. :.>,";;f.

" V Assumiiig 25 per cent oil ■-.- ; '.'■ '■,..-j;; ^ ^:i ?- '; ■ ■ '"■ .'■■■^■■\

^ihjeciiion &. oxygen '■" /__.■■■"; .^-v'".1'^ ■;;;V';r1-.- ■'■t:; " ■ ■:;-r'.-.! .■■;-./'Ii./i':

imported to coastal ■ ;- " " ■>: : , ;

works ©$25 per ton ..--.-. ■ .=,,'. ?.;• ;..■-.-.;,;

Fuel oirftcbke) - : ^'- - - (0.1) :: "■' (0.2)" (6.1-)
" -■■■-* -■■-■ " .-■• .'. ". . ■'■■ ...■.'■■' - ;. ;iton ■ ■ ■ ton ■ -ton

■; . -..■.;■■,■■.■'•- .-■_ "..■■, , - ...-■■ ... ..UQ; - 2,0. :":,2..p
Imported or local ;3»2 . . .

plus transport @

$20 per ton ' '
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Table 4 (cont'd)

Electricity (120 kWh)

@2 cents.per unit 2.4

Total fuel ■&■ energy -■- - ■

(120)

2.4

(220)

14-4

Wages (8)

average wage, per

6,4

, 4-4:
(8)

(900)( (100) , (200)
18.0 2.0 -4.0

2.0 (electrodes)

8.4 22,0 2.0 , -4-0

(U)«/ (15) ^ (6)

Social charges
V' e/

Overheads —' .

on sales :

"11.2.- 12.0

2.0 3.0 4.0 3*0

6,4

5.0

9.6

4.0

off

Building etc.

(50 yrs)

#)

on

=/.8.2^ — ■>'-..' $50-4-1

Machinery (20yrs) on

.2

on ■ ' ■" -.On ■ on •■-■ . ■' on

■$55-4.5:4150=12.3 &75=£»l ! $2%£&,.,

- 'on- .■■ ■ ■d'tt" '"'.- ■■-■on- ■ .■on.1-1 ;"

$80=8.2. $250-25-4 &125-12..5 $5O-5'l

on

.4

on

Working capital ::

(3 months) = 85& $17=1.4

Total, cost ... ., ' ;j|72

'^26=2.1 1.38^3.0"

$104 ' $142 "' .'

$25=2.0 -.■.■■■«45-3i6-$35»i2.8

3p94'i:' ■'" "" *180,"

a/ issuming scrap accounts for about 20.per cent of Vfche metallic charge to

".""the^c.onverterv -Of'tnis quantity about 2 per cent wuld-be-available
'",' /-"fr^'-t^e,steel making process;* about,2. per cent from casting' .and about
~.\,""""6Vpercent from, rolling so tha-t,the net requirements to be bought^/would

■*■ "I^e ifeout 10 ,-pQt 'cent. L ;:Alterna%ively [-ore -may "be'used instead of'bought
k':::^^±ii6 in these'two case1© '"would ■■fes'.'as ..follows! .,'['

Production of finished steel

„.,. .. Liquid , steel, required _ .,

'.available '. ;

'" L " "■ I"'li process 10 .

bought 10

10^-bought 'i

,..., Iron .required. ■

iron"lost in dust and slag and.using

required)

111

20

,;-.9f4

161

Ho bought scrap

> :•': ^■■-■■i 100 .;■;.; -
•■■ ,111

10 .

4(2Fe)
lOOPe.

172--H- 4 ^ 176

' ;£ime'st6he"requirement equals twice lime-. Lime requirement equals li
^silica'plus, lime for steel. i^Ing C-06 per too era4» *tyl <*WJuaftol)
,'. Total for ore of 3fo silica,equals X2|^ limestone plus C*.X a^d-/
'"ciXi'^.25 per "eerA" limestone "plus ■«07«' •.. . '. ' ' -" ■ ■ . ■ ,. '•.■".*"' ■■■■■'

'.. .-Assuming" no raanganese in irpn.ore. , .' ; .,, . _ .- .:-/:. ■-,,

Assuming 20 m^ por'ton In steel making ©5 .cents iper vP '-<
'■'instiranc'ej'telephp-ne printing, etc . . , ... _..,_ .

-i'25.pei cent 0}tXB2'"^Q per ce'nt"& %0'.6} '^5 per .cent @. %0$» .

"'-Man-hours 'per ton. ; __ ■■._.:..,;...,...,_> ,.J,.:,... „:....
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Costs of Production

fb) Ferro manganese:

Scale

Ore (2 tons) ;«
Coke^O.6 tons) @ $25

U,mesi>one.-(6.3 tons) @ $3
Electrodes (0.03 tons) @ $100

, ■. Electricity; (3,2OQ kwh) @ 0.5 cents
V (06^) @ $30;(5

Maintenance materials

Overheads @ $ per cent on sales

Labour (5 man hours per )
Capital: fixed #130

working $30

; Current j

(o) Alumina and aluminium

Product - '■ *

Scale of operation

Ore: Bauxite (2 l/3 ton)

Transport tp alumina plant

Caustic soda (0.4-ton)
' @ $100 per ion

Fuel -oil (0,32 /ton)
^' t

f (200 kw

p. 3 .cents :

Repairs,and

. .": ■ .-material""'- ■■;;■■

Overheads @ *$ on sales

Labour ((^15 man hours per ton?

@ $0 .8

Capital .dharges.

9 per "o'^iaton $160

. Total

451000 t.p.a..

$ per ton

-$3-2 /

.... .$15,..

$ 3

$16

.$ 5*0
I 6-0

$12.'

Total

$130 .■

Aluminium

Alumina ; ingot"

200*000 t*p,a*: : ■ 100,000t.p.a.

—$ per ton '

Alumina(l.9 ton)

Transport to alumina

plant?

;"■' ,;. electrodes

4.0

6.4

0.6

,; Carboiv(p?55 ton)
.''.'■;■' @ $75 42.0
Electrolyte

(0,05 ton) 16.5

2.5

12.0

14-4
52- :

;

Electricity

,{16,500

@ 0,3 cents 49.5

Repairs & 10.0

maintenance

-Overheads ^— -18;3

% sales-::■-.: .. '„,;,

Labour,(@: 35 Man-
hours/per ton)1
® $0.8 ■29,^:-

Capital charges.

9% on 5700 . .^3-0

-. ■"342.0
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Costs of production

(d) Copper •

Produdt

Scale of operation

Price of metal

Costs of- production

Silica flux:

(0.6 .t.pns)

Fuel oil:

(0,5 tons)

■©'$20

■ Power: Smelter. (6O0kWhfc

@ 2 cents)

Refinery (25OfcKh.( @ 2 cents)

Labour: Smelter (6 mho

Refinery. (4 mh.@ $l) .

Maintenance and misc. materials:

■@ $5-0

Refractories

Overheads: (5$ on, sales)

..Total

Capital charges:

@ 9fo on

Less credits on sulphur;

." 1 ton @ $20

,• . , ' Total

Price of concentrate at works

a/ Smelter.
■•,-■ ^Refinery

Plant

$450
$200

^250

Refinetjl copper . .

50,000 i'.pja-.

I per■ Hoi

.860 (920) US^riiax.
controlled price

..0

$10.0

$12.0

$ 5-0

$ 6.0

$ 4-0

S 5-0

$ 5.0

.0 ■•

.0

.0

$20.0 ,

$152;.O

648
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Cost of product!onJ
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(e) Lead and sine

Product , Lead and zinc

Scale of operation

.. . ., .,, V. $ per ton metal

- ■*"'"■ " :' ' ■ ■■" ■ ■ ■ $275
Price of metal

x Cost' of* production -' ■ . 'J

,Coke:: .. . ■ r. . $ 25-°
Other fuel and energy: ' ;' ^ ^ 5»0

■■■-Maintenance and misco materials ^.t.-V.'-^:--''1 '-..-.J$..;:;-5«0
Refractories ;:,; $ 5-0

Labour . ■ ..":..;■,-.:- :: ■„:■;. . ,-..;>.,■ /■ $ 10oO

Overheads: ,. < ■ ■:>.,•■,.■".•-:,■-. I 13*0

Capital charges: . -.-:-, $ 81,0
• ry.< % on $900 , /■ , ,

Total $144-0

Price of concentrate at works - . ; - %\yi ■ ,;

/-y- •.'■ Broduct Aluminium s.heet, ^.nd strip from slabs

; Scale, of operation -; - 25,000 t«p0ao

- 'Cost of production " "■ " " ' •' % "$®r ton

Slab . . v 1450=0

Labour: 80 man hours.,; .,_ ,; ■ ,, I,- 80..0

Electricity: 380 kWh @ 2 cents ...:. : :, 7-6

Capital charges: 9fo on $400 ;. 36o0

Other: 5 per cent 30»0

Total 600 approx.
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(g) Product Aluminium foil from cold tolled sheet

Scale of operation

Cost of production

Sheet ■

LabouiT'300 man hours

Electricity: 3000 l<Wh

Capital charges: 9fo on $500

Other 5%

Total

3,000 -fc.p.a.

$ per ton

600

■ ■ " 300 -

60

45

50

1050 approx«

Product Drawn and extruded wire, tube, sections

of aluminium

Scale of operation 30,000 t.p*a.

Cost, of .production ' $ per ton

Bar » ' ' 450

Labour; 100 kan-hours 100

Electricity 900 Hh , 18 .

Capital charges: jfo on $200 18

,:...■ Other: . 26
Total 600 stpprox.

(i) . Product Drawn wire, tubes and sections of
copper

Scale of operation . - - 70,000 t.p.a.

Cost of production , % per ton

' "■ ■; - Bar ■■ /

Labour: 20 man hours 20

Capital charges: S% on $80 7

Other: 25

Total , . 900 approx.
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4. Scale of operation ■

In general, investment in metallurgical operation follows the 0.6

rule, an increase-of 10 per. cent in,.capacity. requiring;;,only a 6 per cent
increase in investment. Labour requirements are either independent of scale

as in the operating departments or proportional to investment as in the

maintenance departments or in between as in many seryice requirements.

(Table overleaf).

In general, labour requirements fall off more rapidly.than capital

■requirements with increasing scale of operation., Material requirements are

proportionate to scale of output with the exception of fuel.

Where the available market does not allow large outputs, the possibility

may.be examine^ of ..alternative techniques, e.g.. in iron, smelting, .the ,. ■ . , ■ ,

electric furnace-as1 opposed to the blast furnace. At outputs of 50/000 t.p.a.

the cost per ton "of, making iron in a blast furnace is nearlytwice as high
as at an output of, 300,000 tons. The comparative position is indicated
overleaf. Broadly speaking, apart from capital costs, the advantage of the *

electric furnace is in being able to use inferior fuel. If this is not

available and coke of the same quality as for blast furnace purposes has to

be used then electricity would have to be available at a cost of about 0-5

cents per unit-to be competitive. ,

Jn non-ferrous metals, the alternatives .in the case oibeopper and

zinc are leaching and electrolysis which are smal.ler^scale processes.

Table 5 • Economies of scale . v

(a) Integrated iron and steel including rolling:

(l) Investment7 °;v- ■■■ •■-"■-■ "'■'-■"■■ -■■■■ ■■'■>">• ■■-■""'.;.:.■-.;■■-■.■::.::■:■■■ \ !■■■■■■? -■■ ■• ---y ■■■■j"'

^i^^ Capacity' ^000^.p;av:' - : ",s- -'50 -100^ 200" o300': ^00 ' 100Q 1500

investment per'

annual ton

■ Iron'.and' steel including
■•■■■■'■■■' ■■ ; ■ ■ '■'•-■■"■'■ ■-- ■-- ■•■• 200.1 -Its.j.1:1 isO/jl®*" 110

; Rollings bar and rod :^ ■ :■ ■■■". < ■'■ ■-■155 -'-V^>: '" -lOOi-r V>^0 ": "75- ^5 60

Hp^,,rolled.sheet: ; ,,,,,,....- ,.-.. ... $&,/. ?40 ..140 ..,^P0;: -,?P :^§0:;:,5P:

Gold, reduced sheet ■-:---. '. ■■■■■'/■.':>:.^;-ul85 .160 ....14Q -^ i-BQi-V> 128'.: 128 128

building,:"" civil"''en^neering■' ".,.;,,r..:.'..,,,.; ■,. ..■,-.; ... ':... i.-v/,-;.■-.■ ,■':,.-^ *"■

' services '■':';' /."''^l,. *"\:..:.typ.'] ,ij?b; :U0'Z^ .96 ■>,_:,: ^1%' ,j0z}!.^0

" ■. --^l^ ■'-■■:■ ,^265:^220 -I90 Xffiri-<l§Q -125 H5
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"■(a.).. Integrated', iron' and steel -indlu'ding rollings

Man-hours per ton ' . ''" ""-';"-."":..■ '■ '. '-■

>■:,< .libn-,and;ste-ely:.-->" , 20, •.•,147 ■ '^'■■%&■ '.V^:.a-9'. ■ ;; 8 . 7 7

Hot rolled.sheet7 ■ ''■' ; 16 '-■'•■■■;'-'6 v" ; .'■-fe'.1^" (4-7,.'1'' ■ 3'' -? 3 3

reduced;-.sheets :v-- " ■ :" 12: ■'.-"o V,,/.-^6,,-.7,:;.'5-: .....^ 5 , 5 5

■ton.-S-i--: ■ 1:. • ■ ■■•■■ - :■ :., %''.*';■ . ■■■■;:■■> i-,* ■■. ■■■ ■. . .

r"^ Capital, charges". W lCffo- _ ' '^J'' ' ' ^ " _■_... :, ' ,_:j..

;!:--'-M-roa1'atia;' steels v,fx .- ■35.O.: 26?-5^:, 20,-0,.-.,,,175: 15o0 ..12.0 105

.;..■•; Bar and:, rod.';' ." ,.'' . 1$15 J'12:;5 "^.lO.o' f-^.O" 7-5-.' 6.5 6.0

'■'■ ■Hot rolled-sheet-., -; , 41.0 24.0,: ., 14-.0 ■ ,10,0 . ' 8.0, 6.0 5=0

. Cold reduced, sheet. .. 18,5 '" ■ 16.0;;';-' I4V0 ; ' ,13.0 12.8 12.8 12.7

;., .Wages: '<§> |0.'.8 per man- -1 .'_.,' \ '" . '* T,"';
hour: ' " ■"*' " ' ., .--.....■■

Iron and steel 16.0 ;11.2_ &CL :..-J.2

..Bar .and.rod;;,._; j " ■■■..■ . 12.8 6.4 .-_, ,r **%i:./■ 4,-4.

Hot rolled sheet""' "l2o8" 76.4 ■",'/,., 'A-Q"'.^/?
Cold reduced sheet- 9.6 -"6.4 4.8r._4,8

Bffaterials and:\fuel'a.nd overheads '-. '■_■ ■ ' -' .■; " ■ ;i..."..1

Iron ahd steel 75-0 62.2I; %.2;■ ■ j6i&

•■■;(tif-.wiii.o"h cok^,, fuel ■ ~28;0 \12V9' ■■■"■21^s'''"'^6
-! ' '■■. 'oil ,;and, ore,/ ■ .. ■' ■ r. v ;- :.-.-, }- ■,-,

:-Bar and .rod .. . ., 10.0 0". .. '^.8." ;.3.4

Hot rolled sheet 10.0 \7-0 ■'• 4-^ ■.;' " ^2

' " .'Gold reducedJslieef^/ 8.0 ' .■7.0"""'' L^i^/&0;

■ 'Total ^integrated "bar . . „ --.i.;..f. ,■■-.--'

and rod 17.0.6 132V8: il2Vi 163.O.

6.4.

4.0

2.4

4=0

51-3

27.6

.7-9

3.5

5.7

95-8

6.4

4-0

2.4

4.0

5.1.0

27.5

7-8

3-3

5.7

91-2

6.4

4.0

2-4

4.0

51.0

27.5

7-8

3-2

5-7

89.1
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(b) Iron making in blast flirnase and in. e^ee^rie ^.fuarnace at .capacity..

of 50,000 tons per1 anirain

1. Investment

Electric furaace

2. Cost.per annual ton , .

Capital charges @ % -.13-5 10.8

Coke/coal/ oil 25-0; 6.0 * ton
-■ '. ' ■ . . inferior

~ . — . . . „..;. .coal ..

-Electricity -: , ■ 3.0 ^2 cents/ ; ,2,000 kKh.- $40
Id'lh @ ? cents

■.-■'■.- = ■ - ■ ■ '"■■■.. . .■ ■-. •■■■■■ ■-■■■M ■:- ■■ vf |2Q @1 cent
-■ OtKer charges - '■■'. - 20.0 ' 20-0 + electrodes

Total •""(i '' " :--:-6l.5 ; ' ;," . m.8 or 61.8

5-, .Transportation costs .,<....' : .. ..

A variety of information had, "been noted on transport costs which^ ■

requires farther analysis. For Morocco the average transport costs in 1965
for ^1.1 merchandise carried by rail-arid^ver-an average distance -of 130 km
was 1.2 cents .pe£ ton/km, the actual rates varying from one cent per ton/km
plus,handling, i.e. loading and unloading, for minerals to X.8 cents."per
t'dnyKm^lusEaMltng charges of -from 60-%o,12Q-©enteper-ton for other
■Merchandise. Dividing'the transport c&sts: into .running cqsts and terminal .
cdsts, i-;e^ assembly, in accordance with European .practice,-the above figures

suggest the following estimates.

Table 6 ; Estimated railway rates in Morocco. ,
■ •_. ■ ■ — r ~ t-! r. : (cents) -

Handling Terminal Running per

" -r '"■"■'" "" " per"ton "per"ion -Toh/Mn

Minerals, i.e'; ore^and coal ,, 10 .:.■■■■ : 50 :. . < . 0o8

Other, goods, e>g. steel .: , [ / ' 40 ,. , 8o '' " " ,.;^*2,

"r" ' k corresponding analysis of s:ortie ''UAfi rate's1 suggests;i;he following :
position.
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Table 7. Estimated ;xailw.ay..vrat_eg in UAR

(cents)

Handling

per ton

Terminal

per ton

Running per

ton/km

Iron ore

Coal '. ,

Iron and steel

10

20

40

40

70

80

0.2

0,3

0.4

The rates especially'for minerals appear to be heavily.subsidized.

In'Algeria, on the other hand, average rates are two cents per ton/km,
almost twice those in Morocco. The Morocco rates are close to European

rates and may perhaps be regarded as normal although in any particular

case account would also have to be taken of other factors, e.g., the

possibility of return loads. . ,

The differentials for sea and road traffic may be' estimated using the

normal relations between terminal and running costs.

Table Estimated road and sea rates

(cents)

Sea

Handling Terminal Running Handling

per ton per ton per ton/ per ton

Road-

Terminal . Sunning-pe

per ton. ton/km

Iron o

Sfe"el:■

re 150 ( 75)"390(150) O'BO5(.O8) (10)

(175) 600(300) O.O5(.O8) (40)

1.8

rat/ : ...Excluding cost of road. . .. . .. . ... , [

• A differential may also be established between transport costs on ocean

going ships,say, ten thousand tons and above and on coastal steamers of two

thousand tons or less. The larger ships will have lower running costs but

hi^ier'Termihal^costs because of the longer' time" required for loading and

unloading and- higher handling costs because of the greater distance through

which cargo is transferred. , ; ..
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6. Wages and labour * ■■ ■

At the integrated iron and steel works in. Tunis in 1966, the average
wage cost for all persons employed was 0.8 dollars per man hour.

Figures are available of average wages and numbers employed in the

iron and steel and in the non-ferrpus^industries in Algeria in 1964.
The average hours - -worked in the -...iron.and.steel in&tffiiry per.

operative in 1964 was 1,000 giving an average wage of 3.15 dollars per man

hour- The average wage for all employees was probably; about 25 per cent

higher.

In the non-ferrous industry,:the average wage for operatives:was 0.8

dollars per hour and for all employees, about 15 per cent higher.

For Morocco average wages include social charges for all employees in

1964 are available from the input-output tables as follows:

Lead production *

Wire drawing: ferrous

non ferrous

Per annum

1710

1810

1980

1530

Per ton

0-71

0.75
0.82

Foundry , ■ 153O , O.64

Table 9 : Average wages and numbers employed in Algeria in 1964-

Iron and Steel Industry

No. % Av. annual wage

Non-ferrous industry

No". % Av. annual wage

Administrative 19 \ 4 $4,880

Technicians . 10 2 4,430

Foremen . 15 3 ,3,030

Clerical, etc/ 84 15 2,470

Operatives 431 76 1,100

Total 559 100

6

6

19,
23

819

873

1

1

2

3

• 93

100

£4,000

4,400

3,200

2=500

1,100

Wages in the UAR are considerably lower than in the .Maghreb countries

and are estimated to be as follows.

TftfrTgVlQ: % ' -- Estimated wages ■inthe .iron and.-'.gteel-.anduatry in the UAR -

Administrative

Technical

Foreman '

Operatives: skilled
■ _. unskilled

Average: 50 cents per man hours

■ Annual wage

.12,300

1,600

. 600

500

. -, 350



The classification of labour in a modern integrated iron and steel

'l^fll ' ^' ' - ■'•■■'■■■■■'-

cent, ;."'■■■ ■'. ■ ■

^rs-;and..senior^techni-cians-;:._ " -,.i- ., ■ y 4

'';1". : . ■■"■ v- '• ■■■ 4.

.■Clerical^ : - ,'■ •' r ■ 8

General "' F ' 10

Skilled"- operatives: 'Craftsmen '.i.e. "

and semi-skilled welders, 'brick-

:•, -■ ■'■"■ i layerss- fitters,

electricians , ■'

Other main

tenance workers

and repairers

Drivers and transport

Production

; U

8

5

30

operatives ' ;

Unskilled operatives Labourers and Cleaners ,16

Total ;:';' ■-■'^■■-^ :;;-;..ioo

"'"" Hftie -mahageria-ir- category■■-may -lie'fur^he^-elaSsified as follows:

■;'v." 'I'llanagers" and' Hbsi s"tants' ^-p ■•■■■-;- -• ■■ ■—-•■'■■■ ■■ 3^

.. .Engineers: Mechanical 12

Electrical . - 5

; -■.■.". . ■;■ ! CheiniGal ;• . (. . 8

.:',-■-_ ''' '.. . Metallurgy . 10
Besign' ■ ;-' ■ .. ■ 13

Clerical';1; "'"" ' Secretaries .. / 13

r "■■ '" '"' '-['.' ; Accountant and'. ■ . 18

-■ - " —-. .-.-™-wQmraercial-;.—. ■■ ■■

^Miscellaneous:':; _■_ ■'.%.. . : ~y .y-t---^ ■.--, ■ ...ft

•■T""' ' -~ ;'"'" """Total ■ 100

The wa^es otJ^ainirig■ :i^r--Hop-ih--Africa are -more or lesstypical' of African
conditions as far a;s/those of the operative class are concerned "but are much

lower than those: required to attract expatriate staff which would be reckoned

at about $14,000 foar senior management and $5000 for junior technical and

foremen grades. %v ■,

L-_,
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7» Energy ■'•■'■■ . ^ ■ ^ ; ; _ ^ ; '.,'/'"...'']'; "_ : "

The coal 'situation is referred to "below and petroleum which may "be used

to. reduce coke requirements in iron making is produced in quantity in

Algeria, tI$E and, Libya. Current prices of electricity are given in/tlie
following ^ract from the 'Preliminary report on the EGA mission to six '
coTintrjies ; of the North African sub-region'1 for various types ofindustrial

consumers: . .."'"''..' , ' " .' /'*.. ' '"' . ,-. ■■. ■.'. .-'■ ' '."'■

'Typet:1 . Small-scale industry with a yearly'consumption ' ;
■ . of 30,000 kWh and a maximum peak1 load of 40 kWf ' ;(J

Type II: Medium-scale industry; 5OO5OOO kWh p.a.s 250 kW. ' ■'

Type III: ' .Relatively large-scale industry; 5 ^h p-a.j

; -i.2, kw, ' ■ . .-. : ':- ■■■■;;" : ■' ■ "■

Type IV:' Large-scale industry? 100 GWh p«aM 15 MW..

Table 11 : Energy prices in centimes

of industrial consumer

Country;::' ^ ,.,,:,-: X : :H. , , III ; ; : IV , .-. rl

Algeria v-;- - ■ :. 17.20/ 11,70 : 8.4O ■-. 5-60 Wl.Oent

Morocco' ;- : 20.80 13.20 ,9.10 7;7O= 1.5 """

Tunisia : .".-....■;.' ; v::l8.10; , 14.70 .13.10 12.80 ■■«" 2.5: ""

... y The' energy:rprices1 given^ above are much higher than/, for exampler those

-^n :EJur'oiie>:: :The: 'excess Voyei1 prices in France; is,: ; ; '■' ,-}■ ';"■-'. ;. . > , ,. -

; "-'' "-"■,:'■";'"■■;; [iy.y..'"'" ■ - '-; ■"" ■' Algeria1; L y ■■■about1' ZQ per,cent ■ ■;■.'' "■" r":-'"'; v; ; ";'."■■■■ ■■;.'. ■. -

; : :,! ., ".'■.-- Morocco about" 30 per cent : ;

".. Tunisia. about 65 per cent , :■ -=.. ; . .= :, ■..

The reasons for these high energy prices1 are manifold, the most

important being as. follows: . . ; ; _■-. ■ ,"..-.-;,.

(i) In Algeria and Tunisia8 less than 50 per cent of the; available energy

potential is Gonsumedj . ■■'■.■■ ; , - '■'-■■■'' •■!.

(ii)... "lit Morocco,? hydro-pDwer stations ,are by far the most .important energy
, producers... .JecauBe of relatively poor hydraulicity,..(^00-800 mm p.a.)

'-";■■■ -:: and. bP9a:a^.^e;;.j^'^.:,a&;]faliB0L:used. for,;agricultural purposes, the :
instalied power in the stations is fully utilized: about 3*500 hours P-a.

7 "rT 'in the, years: with good 'hydraulicity; arid' only! about "2j6"O0 hours p.a.^

when hydraulicity is ■poor- The. ener©r'.cdst.s; are .therefor-e.-relatively . —
■ 4. ---
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(iii) Morocco and Algeria have extremely long coastlines and.tjie ratio

of the length of the high-voltage transmission lines to thW yearly

.•...-.,-. -... production is. fonr,to si^,tames greater. than~in European countries*

■No ■ information ■is., given on: prices vin. UAR "but.it is understood, that (with

the completion -of .tjie.<Aswan scheme,;, electricity may.be available.to .large

users^ at prices comparable witIp. those' charged in other; countries benefitijag
from large hydro-electric resources e.g. RhodesiaB Uganda^ Ghana where,rate..

of 0.2 cents per unit have "been quoted^ Whothet such a rate could be

maintained.-,however ;in.,pA^ with rapidly increasing, demand is uncertain. In

other countries:e.g? Libya the relatively small size of the electricity
generating plants keeps prices high in spite of the availability of cheap

fuel. /■■■./, , :\ ; ■■ ■■■■■■■.■■""■;■ ■ ■ -'■ ■:'.■._'-■; !^:. ■■ : ■■ .;■;■"-■• :"

B. PRESENT* SITUATION AKD RECENT DEVELt3PIMT OF THE

It is convenient to give first ;.pf :all. a^general-iiescription of the

present basic metal industry country by. country and then a statistical

analysis, . ■ ;■ "*■■■■ '■ ■'..-. ; -.,.: .... ... ,. ;,;

■ (a) Gg^yaX

Morocco

1... .Iron. aM.~s1;.ee.l

The basic-iron andt steel industry of Morocco consists at present only' ■'"

of wire drawing'-wcrks^ there is no integrated iron and steel making .r steel

rolling either with or without scrap melting. There are numerous foundries

and forges which are included also under the engineering industry. ' rr

In the 196O-64 plan it was proposed to establish a scrap melting and

roilxngmill at a cost 6f abduf $300 per annual tonvwitn an put put "of 60?000.
tons mainly of reinforcing "bars. Local scrap was considered adequate^ as is

the market 5 but this plan was abandoned. Other proposals in the I96O-64 plan

which did not materialize^ included the establishment of a ferro-manganese

plant with an annual output for export of 20t000 tons and at a cap^al cost

of $240 per ton. Current supplies of local ore.of metallurgical quality
were estimated at 200S000 tons per annum but reserves" are steadily declining.

Another proposal was to manufacture welded and galvanized, steel tubes for

the local "market, tftie :capa6ity of the plant was to'be 7 E000 tons'and tM,.
capital cost $VJO per ton. The 1970 government projections include the steel

tube plant and an extension of wire drawing capacity to 5^000 tons per annum.

In the .1965-67 planr three alternative steel developments were outlined.
Firstly a rolling mill based on imported ."billots. Secondly =a rolling mill
based on scrap melting. :And thirdlyE an Integrated irori;arid?steel plant.
The:-location proposed for'either1 bf the "first two waW Casablanca which offers
both the largest market for finished s^eel and the' largest supply of scrap.
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Location for the integrated Works was at -Nador on the'coast near the ore

fields and near the port (Melilla) for iron ore. exports. It was realized

however that the economic scale of the integrated plant was likely to /be of

greater capacity than the domestic market would justify* It is understood
that a decision h&s now been taken in favour of the integrated iron and

steel planto In arriving at this decision account has "been taken; of the

present position in regard to reserves of iron ore., It is new considered

that the only substantial reserves of iron ore in the country are those in

the vicinity of the proposed plant 8 namely the Uixan/Setolazar deposits
and that total reserves available, at this source from 1970 onwards will

amount to about 25 million tons. It is proposed to extract these at the

rate of one million tons per annum giving about 860,000 tons of pellets of

which 460,000 tons would be exportedJand 400,000 delivered to the proposed

steel works at a price! of about $10 per ton. This, would give 250,000 tons

of iron and l805000 tons of steel. Presumably exports of scrap from

Casablanca will continue. The capacity of the iron and steel foundries is ,

round 8^000 tons per annum.

2» Non-ferrous metals ' :

(a) Aluminium ",-.-." " ..

Aluminium rolling from imported plate is carried, on to the extent of

about 400 tons per annum.1. In the 196O-64 plan it was proposed to extend,

the re-rolling capacity to1 about 1,000 tons per annum including both sheets

ajid foil at.a capital investment of about $400 per annual ton and an employ

ment of 240 man hours per ton. • The present 1970 projection is for a capacity

of 500 tons« There ar*e' no bauxite deposits.

Lead/Zinc . . . ' , ■ ■ ■ ■ ■ ■ ■ ■" ■■■ ■ .■ ■ .:' ■■.'.-.

Approximately 100,.000 tons of lead concentrate (70,000 metal content),

are',exported annually and 20,000 tons delivered to the Oaed-El-Heimer foundry.

All .zinc concentrate,, about 90,000 tons (45,000 m-etal content) is exported.
In the I96O-64 plan, although reserves of lead ore are adequate, it was.

proposed, because of international restrictions ccproduction^ not to extend

the Oued-El-Heimer foundry beyond it^ present capacity-:of 32,000tons per

annum, AT the same timep however, it *ras proposed to treat mixed lead and

zinc ores in a new furnace with an annual capacity of 30,6QO;tons zinc and

20,000 tons lead* This.proposal is retained in the 1965-67 plan where it. is
estimated that the capital cost would be $400 per annual ton and employment

17 man hours per ton. It is considered however that domestic zinc ore

reserves will, hot b'e adequate and it will be necessary to rely on other North
African sources»

(c) Copper

It is.estimated that present supplies of copper ore amount to about

6,000 ions'per annum copper content which could possibly be raised to 10,000
tons per annum, A small foundry or alternatively electrolytic extraction

of the metal has been proposed.



E/CN.14/IHR/153
Page v24;

■■■■:■ , (d) : Scrap processing .-. . ,>}l, ... , ., ...... :

• . .■ -A plant of:about .,750.tons per annum capacity, for refining non-ferrous
.scrap.is in production*... . ., ' /.".■■■■■.' - .r '/"/■ ' . '",'.....■ -, V.

Algeria .--,;■■■,., '. u; •■ .-■ -. ...;.. '''.'■■■'■'.: ■ <• '■■■■ ■, •■ -~\, --.'"'■

, 1, -Iron, and;, steel ... . . .

;,r- .The basic iron and steel industry of. Algeria consists at present of a

scrap melting unit at■ Oranj,;,producing reinforcing bar anti with a* melting
.capacity of :30,000 tons per .annum and, a rolling,capacity of. 40,000 tons per

oannum. -In;addition, ..there: is a, welded.tube plant of about .25*000. tons

capacity "based on imported semis and wire drawing-capacity :;pf8j066 tons,
Prcduction in recent years, has been at about one-third capacity.■;

The main current development is the erection of, the integrated iron and
steel works at. El Ha&ur on .the coaat osaFAjaoaiE^XtaSe')* This will have a
capacity of between 3.400,000 tons of flat proctucTS, •Consti'uotj.on,.started

in April 1966 and under the present programme the blast i^rhaces should be
completed end 1968, the steel plant end 1969 and the hot,strip;mill in 1970.
It is probable that galvaraeed sheet, tin plate andwelded tubes will also be

■made. ;It is estiuiated that 2,700 km, of oil tubing will be, required. Iron

ore will coraeLfrom the Ouenza -deposit, 160 kilometres by rail.south of

Annaba;where,Reserves are estimated at about 130 million tons-of 54 per cent
Ee..-PrQdue$ioft~£r^».thiai deposit'has .ranged from;2 million tons in 1962' ■

to ,2,740,600 iini 19^4 and 1 million tons of the lower grades. ;will supply the
new steel works. The other major deposit in Algerians at -Gara Dejebilet,
130 kilometres south-east of Tindouf where reserves are estimated at 765

million tons at ,58 per cent Pe, Coal with some coking qualities is available
.at Colomb Becher (30 million tons) and at .Atjadla (1*000 million tons).

The capacity of the iron.and steel foundries is. around 18,000 tons per
annum and-about 4?000 tons were produced in l<?63,.-: ■ ■ ., , ,;.,;

2* Non-ferrous metals . ■< ..:.. ,- . .. ,...-,,. ... .-...!'...

■:■• Aluminium rolling from impprted semis is carried on in a plant with a

:capacity of .600 tons per annum,* Copper wire and.aluminium ,wire is drawn
from imported rod in plants of capacities of 6,000 tons per annum'and 2,000
tons per annum-respectively. Lead tubes and lead sheet are manufactured in.
plants of capacity 3,500 tons per annum. Scrap melting (refining) of
aluminium, zinc, copper and lead is carried on to a capacity of about 2,500
tons per annum and small quantities are expoite"d.

The annual production of lead concentrate amounts to about 13,000 tons
(9»Q00 metal content) and of zinc, concentrate 60,000 tons, (37,000 metal
content) all for export, . . . , . s" '
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Tunisia . ■ -

1* Iron and steel ■

v The Manzel-Bourgiba integrated iron and steel works came into production
in I966 wfeen 36jOOO tons of finished, steel were produced. Production in
1967 is.estimated at70t0G0 tons. The capacity of the blast furance is
150c000 tons per annum and of the rolling mills 100,000 tons per annum.
Iron ore-comes- from the Djerissa mine? about 200 kilometres distants where
reserves are estimated at 32 million tons of % per cent Fe and.output has

averaged.about, 900fi000 tons- per annum. Other deposits^are.at Tamara, about
12 million tons and at Djebl Ank5 souvii of Djerissa, which is believed, to
contain 30 million tons of 53 per cent Fe.

'Foundry production in 1966 amounted to about 4,000 tons. With the
construction of ,the arsenal foundry ('capacity of 2,800 tons *ron and 358OO
tons steel) and with extensions'elsewhereE capacity by the end of 1968 is
expected to reach .12 9 000 tons, Wire drawing including screws andbolts and
tube welding is envisaged at about 8c000 tons and 6r000 tons annual capacity
respectively. : '■ '

2. Non-ferrous metals

Both lead and ainc ore are mined and concentrated giving in 1965 about
25,000 tons, (161000 metal content) and 7,500 tons (4,000 metal content)
respectively,of concentrate,. Most of the lead concentrate is processed in
the foundry,at funis which has a capacity of 30,000 tons per annum-of lead
but produced in_-1966 only 14,000 tens because of the shortage of concentrate.
Silver for traditional industry is a useful by-product, ^a tubes are
manufactured in a plant of 3,000 tons per annum capacity, present production
being 1,000 tons and miscellaneous lead products including oxide and lead
tor hunting and fishing amount to about 250 tons per annum. Zinc oxide is
manufactured in a plant of capacity,600 tons per-annum by volatilisation
of the concentrate.

1. There is a' small production of reinforcing bar based on rails and
billets, and scrap melting will be started when scrap availabilities are
enough. Reserves^ iron ore in the Feazan region are estimated at 720
million tons of 48 per cent Fe but- are 600 kilometres,from the coast. ■

Unit.e,d Arafr.Republic. . ■" -■

1* Iron and steel

Iron and steel making facilities in the UAR are relatively advanced,
me main unit is the integrated works at Helwan with a finished steel
capacity, of 200,000 tons per annum producing flat products as well as light
and medium sections. Other units include three semi-integrated plants with
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a .capacity of l8O5OOO.tpns. per annum in round bars., It is prophsed\%o
expand the capacity of the Helwan works to'1,5 million tons per annum1
ingot steel and to.include a strip mill, already under ■ppnstrudt'ion'with
an_ ultimate capacity of 700,000 tons per annum finished products. The plant

, will, use oxygen^steel making and. continuous casting.. .The■establishment of
,a secpnd.?integrajed .plant is., contemplated.at Aswanwrfch'a capacity-pf 400.000
J°^W .annum in..round ."bars; and^ comprising electric reduction. oxygen steel

■ jiMfengf continuous _casting;;;and. a-fully, continuous bar mill.^1 widVplate
, .mill of 2OO,Q.po Ijons per annum capacity, and *ased-oii slabs from Helwan is

: under, study and .might ..form .the nucleus'of a third-integrated works ;;;iO?he
..existing semi-integrated plant intend to double their 'dapaSity and"'one; of
them will specialize in. special alloy .steels, ," " . . ■■'■ • ■'■' ■ '■■'<■■''

2. Hon-ferrous metals ' ■ .

, . '■- Apart, from the,,.rolling of sheet -and extrusion of sections; and the
drawing of wireg the production .of-.npn-ferrous metals is 'limited toiihe
refining of scrap njeta-l aspepially .aluminium and .copper. It is'understood

; howeyer that an alumini.um smelter wit^j an-- output-of 40-,000 tons' of metal
- per armum based on the import of alumina (80,000 tons), will-be in operation "
by the end of 1968*

Sudan

p?^%.?vo&ic±ioxi .of, iron and- steel. 'Iron dre-is available''at
Zu (36 .million tons of $1- per .cent ',Fe)5- Sophia (12 million tons'-of 60

per cent. Fe,). and. Fodikwan (3 million-.tons of 60 ^per'cerit Fe).- ■ i
■Sophia: produce;dv5,0Q0,tons,and in; 1965 exports were 30t000 ions.

. ;; ..impp^tairt/reseryea-of copper '.oM-eiiSi; in the Hbfrat
and .areb.einginvestiga.ted>, , ■ . -. ■ ;, ;,-; ' ■" -. , ;,.-,

,."l C^) ' Statistical analysis I -■:'■■) : ■■■■.■_ " _-;:-±-. *li- ■ - '"■■' '-■■■'■ ;;-'::v

Tables of gross output, imports and exports, etc. of basic metals on the
lines required 1 or the co-ordinated'industrial study are given in Anne^L
The following table shows in greater detail the structure <of these items.

../ 'In.the; following .table,tJieh.expression 'rolled1-"is use:d^to;indicate:"the
same-ragne of products.^., in the ;case.;Of.. Bte*lf..i.e. t>arSV:ieCiions; sfeeetBg f pt.^ in the ;case.;Of.. Bte*lf..i.e. t>arSVieCiions; sfeeetB
etc* ihe mam us.es .of .coppe^ and aluminium are in-the form of'bar and'; '
sheet including foil of lead in the form of bar, sheet and tubes but tin and
zinc are used mainly in the crude form for coating &^&^Zte&i
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' Table ■ 12 * Basic '■ metalsi Annual production, trad

■. ■ ..■:■ .Imports .-.;■:-.; .-;■(■.. "

"■ .'., ,' ■■■ ■".-■. ■■ ■ ■" - •-■ '.-■■•i /-.:..y' :

-.;..-Pig iron- ■",.-. . .r, ■ ■ ■,_ ■■

; :,3emis,-and ingots ■?

..- ...; Wire-rod . ,._. ."■-.-,.

Bar

Sections

■..■■ Strip- . ■'- : ■" ■

Plate and sheet:: plain

'""•■■ ■ .■ ■ tinned1

: . galvanized

Tubes: cast iron
-........ ...■.. ., ;Si;eei- -

■ ...Rails _."■ .-: ■■ ■ ■ ■ •,

accessories

Wire

Castings and

.. . "fprgings""..

Total

Copper , crude.

rolled, etc*

Nickel crude ..-.;.

\ •:■■ rolledt etc*

Aluminium

crude

/ . ';■ rolled, etc.

Zinc err'9

rolled| etc.

bead ■■:■ prude

-rolled, etc

Tin . crude

■ :, ,. rolled,, etc.

Exports

Iron and Steel

Crude lead ,.' ;

Other nori-^ferrous' .

Morocco

I963-65

. 1.2

, ■1,1. ■

12.1

49.8

19;9 :

3-0

20.0

22i3

•5«5
.2.1

8,8

3-2

1.3

7-9

* *

158.1

_ ■

2-57

—■." .- ■

O.31

0.09

1*75 "■

0-54
0,26

0^01

0.09

0.25

- .■-"■

0.2

15.1

0,2- -

Algeria

1963-64

■0*3"' '
4.2) -

1.3)37
I4.3)
16.8)

8.6)^0
14-2)
3.2)

2.4)

(8I.4

( 1-9
(

6.3

.' 5V3J ■■"■;.•

160.7.

1.36

O.46

.. ■'■■ -■ — ■:..■'■

■ ■ -

0.17 .

0,82,

0.22

0.18

0.95
o.n-

, 0.02 ■

0.03

.3.0

.) 0.77

> '■;:"■■■-

Tuhisia'--1

" ■■ 1963 55" ;

1 0.4. .

■ , 1-5 ' :
a((47>9

"il,3
a 1«i

(12.8 ;

(;■■"■
X
(12.2

( 2.0

3-4 , •

...

-:■■ . 92.6 ■■■

■'"—_

v O.56:- "■■■■

■:: (0.01 ..'■:

I

0.01

.. 0.43 ■ .

"0.0/ :

Oop^

0.18

' b.ii

0.03

0.03

. 12.7.

. ." °*s ■'.

.e and cons

Iiiljya"

I963-65

"■■".0.5- •.
,0.7 ...

,(15-3. .--.-.•.

K 5.2 " ';
0.3

-.,-■9.6. . ■

( 0.2

(••
9-6

134.2 r

—

:;-.■ O-il^-1'--

' — ■ . ■

.■..0.11

0.35

0.15 .

__

0.02

3umption

'COO

ttt£: ■ ■ '

1964/65

95.0

. I8.5.

73-7

■ ■i33*^-'"
.13.7

^ 1.4

:^2.3

15.0

2.0

9-9

, 2.6

-376'-7

—

•'-■•Ov30-

,... ■ ■—'.." ■-■ ■

0.02

i; 1*40

'■—- ■ .

■ .0-49.

—

6.02.

0.01

7.2

«'-' -"■ ■

■-am, • .

tons

Sudan

—

0.1

(20.0

v 9-0
2.4

(14-3
( 1.3
(

( 8;9"

17-1

0.7

74-1

0.22

— ' -

0.82

0.I5

0.17

f 0.16

«—

' ■ mm '• ' " '
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.^..4^.^i,ePl..:c.o?^P^.^ 'basic .metals recorded al>ovet
^ oTmanufacturea. prociucta

^ engineering, goods,.generally.-., These,are:;mainly iron. and...S&.eel but non-
ferrous metalSj apart from the use of copper and aluminiumc.especially in

household goods?; are important in certain' engineering uses5 namely copper

in1 .insulated wires lead in accumulators and zinc in dry "batteries. Chemical

uses/are also important for zinc in the form/of oxide for use in the rubber8

paint and ceramic industries^ for ■'aluminium'' as aluminium sulphate -for use in

water purification^ and for lead as an additive in the form of tetraethyl

lead to gasoline. In the table below the following conversion factors have

been ;usedi . , ■.•'■■ ~ : ':" . . t ■}

"■ ; Copper a'nd aluminium in insulated wire-..75$ and 25$ of weight of product
-. Lead in accumulators - ■ ' . 85$ °f weight of product'

'- Zinc in dry batteries ■.'■-. : ^^ " " ";: "
. -Zinc in oxide ■. • ■■ 00% " - " .". "

■ Aluminium in sulphat-e, ;,;;■• ■ 16% " ■ '" ' " " ■-'
Mead in gasoline 64^ tetraethyl lead or 0,04$
.. ' ; . gasoline or 1.2$ gasoline

: . per gallon*.

Non-ferrous metals are also used as components^ e.g. copper wire in

electric motors and they also appear in certain unclassified items suph as

harid toolsB tdoksp cutlery made of common metals but it is not practicable

to .estimate the quantity^.involved.., ;■ >.■ ■ ;:

Net imports of manufactures

■ Iron-and steel goods and

engineering products

Non-ferrous metal goods .

Copper; ' '

insulated wire and cable—'

other

Nickel:

Morocco,

59.5: \ ■

v. -1 '■ .

0.8b--";
0.01

0.0!..

Algeria

1O5..3

. . ■

'■•! '

I.JO

0.42

Tunisia

. 1.10

0.22^

Libya

.. 88.8.

I.78
■ 0.18

180.1

6.14
oao

0.01

Sudan

64.

■•> ■

' 0.

0.

1

90

10

for non-ferrous metals are estimates made by ECA.

^I for iron and steel are estimates made by ECA which agree in

total with official figures.

~> Distribution between aluminium and copper is estimated.
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Net imports of manufactures (cont '&)

,:j:,^um^ium:^v, ;■■ -.- ,,

insulated wire & cable

other

Lead

Zinc . /■-■■-■

Tin -■.-.•■ -.. ■ -.. .;■"■-

Metal content, chemicals:

aluminium (sulphate)

zinc (oxide):
? :{dry batteries)

^ lead (tetraethyl)

: (accumulators)

lead oxide

aluminium oxide

Production

Morocco

■ 0.30

0.30

0,01

0.05

-

0.23

0.04-

0.29

0.10

0.20'

■ •

Algeria

0.50

0.55

-

0,03

0.03

* •

• *

a ■

* a

a ■

. ■

Tunisia

0.36

1.08

0.01

- .

0.16

0.23

0.21

a .

•■•

Libya

0.60

0.36

0.01

0.03

■ •> ■

0.22

a/

3.00

0.20

0.01

0.07.

2.00

.05

"!32 ;
I.87

1.10

Sudan

0.50 .

0.30 '

-.

-

• *

• •

steel - I4.6 - - 340

Rolled steel : - 12.1 - 5-0 300 net

■ Iron ar^d steel castings. ;. 5-3 "4-0 1*7 - 50
•Wire:\;-V;; — .-—■-■- ■-•■, 2.3. 1.0 . - ■ 9 . ■
Tubes ' ' - 8.9 ' - - 20
Porting ■"> ■■ """" 0.6 - - """■ '

CTOda.aead.^ ....„ ...18.3. 1--3 13.1 ...^.. ■■ J-5 , ;v-. ■■■

Accumulator lead ....1.4. 0»7- ■ -. . - - :-
Lead .^tubes 0.6 0.5 1.0

Aluminium,.rolled 0.4 0.2 - - (9-7
crude —■ 0.2 - - (

wire ) ■■■"■■
Copper wire ) 2.5 1-5 - (7-1

other) 0.8 (
c/' c/ - v-.

Non-ferrous castings^ 0,7-/ 0.1 0.05

Estimated■60 per ,cent aluminium, 13 per cent copper, 13 per cent zinc and

13 per cent lead. / .

■During the ;period under review the only production of crude steel was in

Algeria-from scrap and in the United Arab Republic. The bulk Of ferrous scrap

from the Maghreb countries was exported^ the amount used in castings being

relatively small. Non-ferrous scrap was also largely exported*
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The following table gives the estimated consumption^.both, direct aajcU.

indirect^ of basic metal after allowing for duplication. ' """"'' ' ■-•■■—■--

Met consumption of basic metal

Morocco Algeria Tunisia Libya UAR Sudan

Ferrou's: ' ';'. ' ' . '; ' " ;-: : f y> ■■ '■•-... i ■'. .

139.2 588.O 74.1Finished stee]. and castings

used in production of

engineering goods '

Imports of engineering goods

: 162

65

59

.0

.7-

.5

173

■ 51

105

.7

.0

.3

93

19

50

.9

.4

.7

3.0 209.0 2.9

88.8 180a 64.I

Non-ferrous . .. ;

Finished and castings , 8.6 .. 6.4. , 2.2 1.5... ,22.^5., r J-.6

use'd in production of " . .^ ."""' '• \ "■• ■■

engineering.goods ..;'.. ' ^i

used in handicrafts

Imports of engineering goods ..

(incl. above)

Chemical goods.

Total: Engineering (steel and .

casting^, equivalent) ■, 147.1

Construction

Handicrafts .

6.9

2.5

1-5

0.7

7.1

6.1

1.7

4.5 '■■",

1.9

2.8

a a

:'a88.o

-• .171.8 '

1.9:

0.5.

1.7

2.8

0.6

83.2 :

74.6

1.7

' 0.7

3.0

0*5

, 111.8

136-7

0.5

;; 20.5

.2.0

9..5

■ 455.0

379-p

2.G

"-0.1

' 1.8
1 • i i^h' /

a a

"-S3.1

; 71.2

: 1.5
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Q. . STRUCTqR5:..pF,I)MW)4KD .INTO1--

The distribution of the gross output is not .publishe.d by any of the

iries ■■■iii1 thG'-hebessaiy' detair'or ;in sufficiently .hbitto'genebus classes

but ma^r'be e:r>tima^eS/ 'partly'"by analogy with tire* position, in developed

■■countries'1 —;.^rii9x III*1 Thp''6Hitput;'is erther -'intermediate" tb' the. metal using

"or io::> fo-iv ''exports' ■ "■_ ' ■ ■ ■ ■'"''' ''" '■.■',,"...",.'..■ .■ ". .. : ..

: input structure' figures-are only- available "for. Mofb'bpo 'sin'd';ar'e not

sufficiehtly"h6rao$eneous and except*for lead n6t; sufficient'^. representative
■of ■■fut'ure-'bo^dii^ionB ^'Annex III. JTh:a 'standard tabl^^yenin'iiinex III is'

y

■■of ■■fut'ure-'bo^dii^ionB ^'Annex III. JTh:a 'standard ^y^
■.-based^6n-'tlie':;cost"i-c;L:,ta oi A.yvraih1 a'-total price"'eC[ual i;o imjjor^^'prlces and

■ with capital-cha^ge-S' a'ppea,rxng:-as a ■■ residual.. .._..",...''■ ../ "".. ,■',■ ,■■■., ■.

:■■.■'=' rtEShfe^ i'ncremeirt'al c&piial^butput' ratio i«ea increases1 in grp^s.,capital

■formation: divided bjr increases- in" annual' output.(vaiiie added^jjma^.'be'"

iron andistee-?," pMnt ■ assumisag ■ a'' "XG'" ^er' Pent retiirn^' Pn" ckpital, it ,is," about 7

V 20 "per cenfreturh''abotit'^o' J'"': :i"'"" ."; ■■■"■" : ' '-'■'"/',■.. ....,-,

D .

"' .' Trade',.in "bas^'v niptaiBpAnnex,IVE-has .been,-divided, into ferrous.land non-

ferrous products* ' :j'pp:':fta9 I960 riir-.-^f-c^ ,p3?ices;are;.;taken;at;.1964; levels.

izvxW prodi;-,tion ccDto ioe0 including the "cost of assembling raw

materials' "at:.-the' sits-df ffianu^actur'es' of pro'ce'd'sfilg on the 'site and^ ,pf

delivering .4he f-inished produot 'fo the market', are 'affected by'such/i;fcems as
■^power-chargesf frans-port'charge's.j;, wages';and acce'sb' to raw material .which

.iVary, from ^couiTfry t-o ■■ie'ountry"e ;Wt also and to" a more important extent' by

■:the scale".of -o!tierai:!i.6nW and by th,e locatibn ojt'the"works. ' The eff^epiti, of.

■ scale, of-.~op@rat3.cn.1 has"'aHreader 'beerx covered, in .Se.ctipn A<»- The possibilities

aire gover«@(i' Iff:- tho^ s1i.'<;e of" tHe n-sarke't whicli can always be increased by
incurring/-iiighei?' "br&hspori;- costb. As' regards' location there, i^'.a-, general

choice., betwgeii- sitiii^'the works-'near cHe' i*aw material' or. near. iine,. market,

■ works.aaear.er th©'; v&i-r material having, lo'irfer c6"sts of produptipn..but;higher .

costs of distribution^1 This of1- cour'se supposes that raw material supplies

at ^^16,9110561"^ Xopr.tion are. y.d^q-uate..and have not to-be supplemented from

'.more,'distant sGiircCij-,. . ' . ..■..-. ■'■ ' '--.'

'__ / To find the.'pipst .efficient ^ay-of .supplying, 'the. iron,'and steel :i .

.requirements :of"tlae. sul^ragiora.ail. these .elements-'-as .well^as a'numbe'r of
practicai..coijsiderq,"ijio^shave to be taken intcjaccount, .-3i!his 'is attempted

in the next' .sectioiiR . The ■ present "section is limited to a'n"ove'rall''.estin!ate

of the.'adyantagas and disadvantages fro'^acost point of. view of plants

in eacli'of the countries of the suVregiono

For this purpose the table ovsrleaf gives estimated costs of production

of cast steel in plants qf 5PC 'Macv.r;and tons per annum capacity and of

sections and cold re&uc:;-' ohoet in plants of 200 thousand tons per annum
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capacity in each of the four countries of the sub-region likely to have

integrated iron and steel works. ;

" The principal items of cost namely capital charges and overheads^

fuel and specialized materials such as ferro-alloysj refractories and

repair parts and materials have "been taken as "being effectively the same

in each country8 since they are very largely based on imports. Differences

arise in regard to costs of other items5 nacr*ly iron ore? transport on raw

materials^ power charges'and wages.-'For iron ore the somewhat inferior

quality of the UAR deposits and their great distance from the plant is largely

offset "by the current low-transport .rates, Morocco is superior in this

respect "but the reserves of ore are relatively small. UAB has anadvantage

in the currently low level of wages and prospective power charges^ but the

advantage of local coal is offset by its price and poor coking qualities.

Moreoverf while the sizes of plant indicated are typical of:those which might

be installed by 1980-on a national "basis in the countries of the sub-regions

other than UARC:the UAR market will be large enough to permit-integrated works

of 1500 thousand tons per annum capacity and a strip mill for flat products

of 800 thousand tons per annum. This would reduce steel casting costs "by

about $4 per ton and flat rolling costs by about $9 per ton.

2. For non-ferrous metals the general position is simpler since only

certain countries have the necessary ci"est e.g. manganese in Morocco and the

Uiffij lead and zinc in Morocco and Algeriav copper in Morocco.and Sudan. Of

the various processes involved only concentration is strongly located.

The production of crude metal from the concentrate is less strongly,located

and the rolling and extruding operations still less so except that countries

with...cheap electric power have an advantage especially in aluminium.

; 3» It is appropriate to compare prospective ex works prices with import

prices since with the exception of the Sudan all works would be located on

or near the coast i.e.5 near to markets and to sources of imported materials.

Import prices'relate to a variety of products but in the case of steel after

distinguishing wiret tinplate and tubes the groupe of flat products and

sections are reasonably homogeneous. In the case of the non-ferrous metals

it is necessary first of all to distinguish the basic metalst i.e. aluminium,

copper^ etc. p and then wire,, foil and tube's. In practice four groups are

sufficient namely crudef extruded anr1 drawn including wiret barc sections

ahdtubesp rolled including sheet and foil8 and castings. Average import

prices<for these categories are given in the table overleaf.

It will be noted that all steel making operations are profitable the

return of capital ranging from 7 per cent to 13 per cent on integrated bar

production. In regard to non-ferrous metal production the position as

already stated is that ore prices are derived from metal prices and .it is

usual to take relatively constant profits .at the metal making stageff while

profits at the mining and concentrating stage fluctuate strongly.. For

import substitution products the normal margin especially on copper extrusions

&S& sheet is low as the fabricators have to rely on: copger bar; from the /
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Table 13 „,.: ..Estimated,;comparative costs of production; per tSB of finished

steel.at..new!;plant:s,;prodiuoing-500 thousand t.p.a.- o_f casj;,.s.teel.:ahd,20Q.
thotmahd steel

llAR

Iron ore per ton/ finished steel 2.06(50$Fe)

transport to works

■■..ex,"mine 'cost "per ton ••;>.';,":>

■ .. -.transport cost . . _."■ V'. '.

i total pet ton fin;j.she&;|teel

Limestone per ton finished steel

Cost per ton finished steel

Fuel i.e. coke and oil ■■■'

All other materials

Total

"I "i r^TVSf^P^-c1 c*'*! Vizi* ortT~h

Electric power*' price per .unit

' cost up to steel casting

section rolling

flat rolling

Wages: up to.steel.casting ; ■ ■

section rolling :

flat., rolling ...... :■

Overheads;^up.1.t.Q,.ste!ei^ cast-ing -
section rolling

flat rolling

Capital charges:

up to steel casting

section rolling
flat rolling

■Total;'.up to steel casting

section rolling

flat rolling

Algeria Tunisia Morocco

2,06(50fo) 1.87(5550 1.6l(60fo)

160km . 200km

in*

■■$1.6

$9.5

O.5(1C

1.0

26.0

13.0

$49.5

$0*002

$0.2

0.2

. 0.4

3.*0
5*5;

.4»0---

4.5, .
6,0

15.0

10,0

28.0

73.2

17.7

'",':"- 3*0

^3ilica)0.3

0.6^

25^0

13.0

$51.0

$0,01

$1,2

1.2 ,

2.2

■- ...9*6. ..... .

-7*2 -
13,2

"-4^0 - ■ -

15.0

10,0

28,0

82.5

22.9

49*4!

3.0

1.9. ■■

.. ■.

0,6

22,0

13.0

$44.8

$0,025

$3.0 ■ •

3.0

6,4
4.8
8.8

~ 4l.O

4.5 -..
6,0

15*0

10.0

28.0 •

74.5
22,3

3.0

- 0.9

'"' 6.3 .

I ^ - A(fJi-i4 T * #-.rt
\ JJ™™*^"/1^*^ -L -L J_ Cci

in ore)

0.6

20,6

13.0

f39.9

$0,015

$1.8

1.8

3*3

6.4
4.8. ■

8.8

4.0

■4.5
6.0

15.0

.10.0 . I

■28.0 |

68.4
28,1 ■■' . .1

46 .,1 ■
: I

i
.costs per,.-toa of

finished steel within each

■ naU-onal area .■ \ 160 km rail 470km sea 100km sea -550km sea

225km rail 160km rail 280km rail

/ ■ " ■ ..t3«l ■ $9.1 $3.1 S9.8

Taken at 4 per cent of turnover but interest on working capital equal to
2 per cent on turnover ie omitted.
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Table 14 t Average import prices' for "basicgust ale. 1963/1964
;

■'•if< ?•'"■*:■: ' ■ '■'•. "H".''

Iron ;and._stee£

■* Sections.

■ i:Moro.cco Tunisia

' 105

t.;',>-:127

■ ''Tubes ' _' '

'Plate and-Sheet

'"..-■■ Tinplate ;'■*■

Gg.lv. sheet

Cast-ings (tube)
(other

255
150

24O:.

.20,0

■■l8o ■

■120

170

220

Libya

105
108

100

240

150

UAR . Sudan

104

126'> '

£75 • .-
250 ;

160

107

i24-

160

150

225

130

Non-ferrous ' ."' ,.'..,-' •■•■;■

Copper: Drawn and extruded products including

'/, wire ($1200) and tubes and ,-fittings ($l800)

Average all countries

.. . Rolled-,rproducts ■ ..■- >;;:-.v

Aluminium:.. .Drawn and...extruded products including2"■" . ' •

'■''wire ($1400) and tubes."etc. ($2000)

^:Rolled products including foil ($1200)...^ '.

Lead/Zinc: ^o^led or extruded ..■■' ■-.-■'i.i.j.j

,!" -"-Estimated "gpsts of Production ex Capital

Iron and steel ii . '■ "."" "''" " -"-.'

900

Integrated bar

. .■ sheejt c.v*

Margin:

ejieet- c.v,

as -per cent fixecL capital'

jp (5)i
sheet ($430)'

UAR

68

74

36

91

12.8

21.2

Algeria

83

94

17

71

17.0

74

84

26'
81

4

18.8

* h.v. 130

. ■ ■■owy ■ 165 ..,.j.;y;

MOO

'■"■' 120
. : I50 *
':■-■ 200

.; ,150

240

■ ;2oa

180
.200

800

8CfO

;.70O

loop.

500

Morocco

66' ;

A'76- '
. ■34;

: 13-6
20.7
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producers who are often^abrarjai^ themselves. Otherwise, the .re J5 no reason
why fabrication should be"less JprofYtatile in North' Africa t'fian in Europe and
it will bev assumed that the margin jLs sufficient to ^e a domestic operation

"" 1?Te7 "For "export "products'"such""as ferrO"iiTangaliese'*pr6'f'i'ta1birit"y

rbnthe- cost-- of-electric j)o-w'©ro - - ■ - ■■

This section is divided'into (a):'projection ~tdemana and"'(b) projections

"-of production,, ■■-'■■ ; ' ■-' ■ ■ ' ''■'' '■'■'"•■•": "-■ '■' J •

,;. „ ->■

'•■' !■' i

!„ The projections of demand are "based on the-macro-econ6micyd;a.ta
giyen. on prospective development %f;- each cquntry which is part.iciilar.ly ■
appropriate to the [basic metal industry ain'ce" snetals enter into every sector

of ^the economy^ \ ■ __. ,-'=.'.;..r :;;■■■■;-..-■■ . •

For purposes of analysis demand for "basic metals has'^een divided.1 into

that arising from capital"formation and that-arising from others expenditure

in the form of consumer goods*r repairs and accessories. Expenditure on

capital'goods, consisting of machinery construction and transport: equipientj

is of course a much more intensive user of "basic metal thanirha'-^ther-'forntfi

of expenditure and therefore in an ooc.;^r:y expanding at an ^creasing-rate
with a steadily increasing proportion of the national product devoted to

oapbi^'foifefca.-on it" ia- onfeiVial t&:'allow for- this* It has been calculated

■in at'mtRi'ber'-'b'f^flevelaping and developed countries that expenditure/of a

' given"'" amount- tm ca0:ba1:- foi^idtion usW-JapprdxHiiately five^'tiaee-'.BS; much

■"basid.1 metal:"a-a- tho 's^- ax^eE^.ture^bii! non-capt'ial goodsi-ahd iacGordingly
■ it is possible to take acbount of the "basic metal content o,^ran,expanding

economy,, tsy a^jjU'stin^.ths1 Gi-osfi Eomsstic Product accordingly*' ^jbi^jias "been
done- rirt- the- .third line of the table overleaf. ,.,..'-....■,

In'the particular cas.W'of Algeria and 'Iti'bya it is, also necessary to
take account of tlie fact that the construction of pipe lineal, for.^petrpl^um

is a particularly steel intensive process; the average; inyestm^ni^^ijtg',.;'

about & 1500 per inch (width) mile equal to h 13B000 for a ten inch pipe .'
i'^reighMig-65 "tons., -pet'- -tiatie and^r 54,(500 for a-S^'rinch pipe weighing,.380 tons
.--.per mile,Cl lihis.-is equivalent to 4 kg to 7 kg of steel per & .inygstment

P,Acompa^e,!i "with" al^out ^,,3-:kg.;o£-^teel ,-per.-&. investment in gapilai.' format ion
r generali'^ "£V ,.;ls .ne^oeis'sary.tVierefore t.p- count'layout 6 kg':of,;pi^e;'Tine as
' "equal "t6 1 kg' of steel from a "capital formation point of view.

V ■ :&*.'■ From '-the figures of adjusted GDP per -head and total (adjusted.)
' basid-^metal'■■■bonswiiption per-head in the various African countries.'a. ■

. regression equation' <&n 'bo-'oa.lculated -which ?:s . ■"■;- ■■■■'■ " ■■'■■:''■:-'"

■ ...:i."i'": :y.'. ■ \itti.:::fJ - ',''

■ Log rnete,]; ;coHsurnp:iion por head r-. 1«2?'J Log:iadjusted.fGDE -per rhead' -

" 1707
i,e» basic metal ponsumption pett' head incres.ses 1»217 timeS'-afe;»rapidly as ■

adjusted GDP per head4.. :The regression line- is1-shown ori'^he'r-att.ached chart.
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Present and prelected deiiiand for basic metals

1.

2.

3.

4.

5.

*6.

■

Population (million)

GDP per head ($)

Adjusted

Annual rate of

increase of '

adjusted GDP

Corresponding

rate of increase

of total metal .

consumption

Projected metal

consumption per

head (kg^

Total

Adjusted

Engineering .

Construction

Petroleum

Tubes

Adjusted

Handicrafts

Actual metal con

sumption (*000 tons)

7.

Total

Adjusted

Engineering

Construction

Petroleum

txibes

Adjusted

Handicrafts

Engineering Study

Estimated demand

Metal equivalent

Estimated /

production"'

Metal equivalent

1964

12,6

180

287

19

11

7

0

244

147

96

1

119

147

70

73
Includes non-ferrous

wire or wire rod 3

.041

0O5

•44

067
O62

..

ol5

«9

cm

a

a

-.■

.7

1970

15

191

365

.25

15

9

0

387

239

145

2

Q0

.0385

o047

.99

O97
O F™

9l6

.0

.6

.4- '

cr,o.;.

1975

17.3

212

440

1980

20,0

245

563

.051

,062

32.66
=.

20.33

12.15

—

0*18

565oO

_

351^7
210.2

—

3a

43.85
■ ■«

27a67

16,00

■ _

— -

0,20

879.0

■ —

553.4
319^6

—

4*0

437
546

264

288

1963

11.3

192

304

. Algeria

. 1970

13.7

215

375 .

.030 .041

27.58

22.64

16.64

4.57

6.20

1O25

0.17

311.7

255*7
187a

52.7

70 Oo

14.0

1.9

151

188

67
56

2

565 .050

34-23
29.03

18,00 ,

9.54

6.57
1.31
0,18

469.8

398.0

246.6

129.5

91.2

18.2 ..

2.5 ■

1975

15.9

236

459

1980

18.3

268

576

.047

.057

-

4.46

38.79
24.39
13.28

4.59
0.92

0.20

675.1 :

616.8

387.8

214.1

-

70.0

14.0

3.2

58.10

54.18
34.50

18.47

4.90

O.98

0.23

L063.2

991.5
631.0

338.0

90.0

18.0

4.3

496

620

323

362

5

a/ Includes assemblyo
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■laa-sxc;-'medals- -(iconf.'t"dx-r";--

; , ;■ ■: ■ ■ , distr.

',:.' : ■'. -.. ■ of types

'>'■' requirements

Total

Iron1 castV

1 -'. .iiigs-^:'"1--"'^'1" ■"' 15$- '

Mats .-:., 48$
Sections : ::: 30$ :

.; Steel* past—

-ings and 2tfo.

v forgings1

9. Construction

requirements

■ :Tx)tat

;.:' Iron, bast-

Ings;and tiibes 5$

Flats 1%

. • Steel, tubes 5>.

\ Petroleum. . , .

''■" tubep1 '

10* ~ * ■■-■' ■> ', -i ■..■■■ - ■■ -■■■

11. Total - iron

" "' ■ andV&kee'l

- - ii:gferfe'~Se*©4'ir0^aS"/- " ' ''-'

Medium sections)
Rails ) :
Hea^--'sections )

Seamless tubes )

W -Including, petroleum

,.,— * ' "~~MOTOCC

.. 1,964. V 19TQ..

72.6

65I7

5.3

36.L

19.,^ .

. 1.3*

'■ ..-■:.

96.1

2.1 ...

19.3
,.;69;2 :..'::■ r...

mm, *

1.7* 2.4

161.8

■7*4-

----

tubes if any*

0......,,—-.....*.......—

■I975::i

■Ik

■':■■■ 24

"■■■ -77^
- ...48
......... -g.

■ ..". 3

.'.'■■■■■'. ■.'. ■.:

1 , 210

.::: 10

-31 ...

: , . 11

'■:n3ix
■■■*= .=.

370

;■ - 34

-■ 54
t 43

' 12'

::s.ai4
■■■.■>■ 21-

30

8

9
6

288

51

237

-$5

114

71
12

320

16

48
240^

4

■>•>?

51
81

64
17

170

•3.2

49
12

14

9

•■ > .

55.5

4.5
51.0

7.6

24,5

15.3
-■2.$';T

1.6 :

122.7 •■-.:

1.7 ';■

3.9 ■
.. 38.3. .

70.0

1.9 :

■■:>■• ■

173*8--."

:9.3 ^;

28.4 ,

.1970.1 1975...

-..r ,■,■;■:;• :.-:

- -179

■■:: ■;:--;,v:27;.

'■ -m
■■:.■■214'

■'■"■■■ ■'■ '"■■■ -:

............ T .

22

, v. , ...-.-.Ida..:

,7

3^3

■49:^
46

r,i3|-.rL

=: ^-^i';; 81-:

26

5
6

.5

.1980

■ " :,

3^2

$5

::i43

89
■■■'15

'-'~£

338

12

37
18^
12

90

4

636

81

2i

129
46

- 32

45

9
11

9
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Present projected demand for. "basic metals (cont!d)

Est.

distr.

of types

Welded tubes

Petroleum tubes

■ Alloy steels r K<-

■; (included ahove 5$);;

1■ Forgings

12* Total -

non-ferrous

Aluminium

Total

Rolled

Extruded

Castings

Other

Copper

Total

Rolled

Extruded

■.;';• Castings

Other

;-;:2inc-'-

24$
24$ "

$

69$
10$

$ J ;
;■ Total

Galvanizing 30$

■_[■ Castings 20$ ;<.■•
Extruded 25$

Rolled 12§$
;,. Obher 12§$ ; '
Lead $

■, Total

Rolled & e3

Castings

Other

Tin r.

Total

Tin plate

Other

35$ . ...

50$

Morocco

1964..:.

8.8

1.3

8.6

2*0

(0.5)
(0.5)

2.8

(0.2)

0.8

2.0

/.

0.3

197%

38.3"

29.1

18.3;-

13.6

o.7;

33

r 3

32

42-7

13.6

6.6

3.3

3.3

0.4

28.1

9.0

1.6

6.2

0.9
0.3

16.8

5.4
1.6

1.1

1.3

0.7
0.7
11.8

, 3.a

1.9
0.4

1.15

0.6

.0.2

o!i

-..i98a;.

19

(28^

55s".

47-.01. :":-

26.G:.
.12.8;

6.2

6.2-

0.8

26.8

14.7
2.6>

10.1

1.5. >

15.4.V

2^5
1.7...
2.1

1.1

■■• 1.1-

10.7

2.8 '

0..8"'1

2.0

0.5
0.2

0.1

0.1 .

-"Al^eipiS- -

1963 1970

>.;:;■■■;.-,

XU4 :'r
70.0 S!—

1.0

6.4

2.0

(0.1)

2.8

0.4 :

1.1 "'■'■■;

(0.05)-

.v

1975.

' ■%■ :

.;:■'•

34:

16.0.

7.9

0-.5■-'■

9.1.

6a

0.9
0.2

: 5.2

l.f

ill
.0.7
0.6

,.- i , :'-'-

..■ ■ 3:.5 ■■-

O'l5
1.2

0.2

0.1;

1980

•'■"- 18'
,1 90

■3?)
-": 6

.u 68

a •;

32.0

15.8

f 7.6
-7.6
1.0

;■■■■_

18.2

3.3

,12.6

,. 0I5

10.5

3.1
2.1

,2.6

■'■■'1.3' ■"■
1.3

, 7.0

,3.5
::; 1.0

: 2.5

■ 0.3

v0.15
0.15
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Present and prorieeted .demand.

1964

far ^asic met

1970. 1975

»-,.:.;^..v,;,U:-....w

1980 I96&' '1970 1975 1980

1. Population (million) 4.3 5.1 5.9 6,8 1.6 1.9. 2.2 2.5
2. GDP per head ($) 190 224 263 316* 590 U3f■Jv-1355 ": "1680
3. Adjusted 375 490 619 772 1570 3970 ' ;30b6 - 3700
4. Annual rate of ■ > -: "■" ,. ■.;- ..

increase of ■.* . '.■}. ' ." ' ?:\r\-;- ^--'.;

adjusted GDP ■ . .046 ;.048 .045 . .168 -.058,-: .042^

5. Corresponding

rate of increase ' ; , .

of total metal

consumption V*. r»056 .058 .055 :'*• :

6. Projected metal- ". ' .;. N"C .?■■;....■■; .!■. -.*&%

consumption per , .. ...

head (kg) _ ■ ,.... . „ . ■.- '"tTJi_ ~"\Zl.':

Total -■•'■ 37*09 51.38 68.05 88.93 157*3 348.fc:256^
Adjusted - - - " - - 104*8 313»1 220.8. 2?a.3

Engineering 19.35 32.48 43.38 57iO2 69i4 208^6'''T^ii' 19-1.0
Construction 17.34 18.43 24.12 31.24 30.9 103^ ' 6&iO ' 90.5

Petroleum :

tubes - 56.4 35*8-v'43'.6:!; 53.8

Adjusted - - . - 11.2 7.2 &..7-: 10.8
■Handicrafts V O.AO- O.47 O.55 0.67 0*4 0.8 ^00 1.25

Actual metal con-"'- ■ ^-: ■)»{■ £-:\£ - ,';■.-■!7.

sumption ('000 tons) ■ \ ,'-'C-l; .:-'^-r tf1*^11 ' vi'iv"!V /■. 'vr'*> ;•*■'*> _'■.

Total ' "'' 159.5''"' 262.6 401.5 6O4.f1' 251.7 662V3" 564.7 84I.5
Adjusted . - ..-■ - - 167.7-. 6o6.3?i,'.485*8'■ ,730.8.

■'Engineering ■ 83.2- 165.6- 255.9 187.7 111.6 396.3 31?*&- 477.5
Construction 74.6 94.O 142.3 212.4 46.2 70.1.,,,5,49.6 ,. 22i$.2

Petroleum ,■ - • . ■.,"* """. , ']"'.

tubes ; * -' - - -'" ■ 90.0 194.3 " '96.6 : 134.4
Adjusted ■ - - - - 18.0 c353&5Li"3!Sft£ -26.9

■^Handicrafts ■■'-;.::.* l»f":- 2*41"'."-' 3.2 4i6 ' 0.5 $&VjJ&i& 3.0

7. Engineering study - V *' . w; < ' ' -"-1\ ■ • :i

-■Estimated demand 66 T-- 224 90 ^ ' ■ : 460

■ Metal equivalent 83'">: '' 200 ' 112 i ;.■:'■■■' 575
E&tiiisated

production^/ 17 ;-r 96 10 138
Metal equivalent 20,-.- -.' 105 4 . , ^:~, 149

Includes non-r,- ■,;■ .. ■ . .. >...:, "'./",. ■ ■

ferrous , ' ' :7 . ^'- '" ' ) .^'* :.'.'_. _,,'-:-:-_
wire or wire rod ■.. - - ; """ . ""■■, ,■ -;.7
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(cont'd)

... - .^.«.,._

Tunisia^^H-i^W^M-i-V"^ •• '-'-

*^196#^'1970 '■ '* -%$R$yt-?- 198O^'-" 19€!4-' 197O'1

ra ...... .' ' '

-"1975 ": :1980

distr*

8. Engineering

requirements

Total

Non-ferrous

Ferrous ■:

Iron cast

ings 15$

Plats -, 48$
Sections 30$ ,

Steel tubes 5$

Steel oast-

ings and 2fo
• '" forgings *'-

.9. Construction . ." .

'■ ., retirements..

Total

■''..■■' Iron cast- '•

irigs and •

tubes '': %

Flats \%

Sections . 75$
Steel tubes 5$

Petroleum*'

tube's: ' -

*lO. Handicraft
Non-ferrous , .

rll. T^>tal - iron

and steel

Iron castings

, Plate )
Sheet )
Tin plate )

Bar

Wire rod )
Light sections )
Medium sections)
Rails )

Seamless tubes

19.9

0.5

19.4

2.9

9.3

5.8
1.0

0.4

74.6

4.6

58.8

11.2

_ ..

1.7

94.0

1.7

13.9

64.6

■'.■■-

■ 54

8

26

16

3

, _ 1

142

7 ; '

21

107

. 196-;.

15

27
16

4

73

7
13

19

5
- - 0

3

*•

105

18

87

13

42

26

4

2

'. '■*

212

11 -

32

10^

— ^

5,.

>

299 i

24
42

26

6

109

12

19
28

8

4.0

1.0

3.0 =■

0.4

0^9
0.2

136.2

0.5

. 8.4 :
34.7
2.6

90.0 .

0.7

139-2

0.9

9.9 : -

41

6

20

12.

■ ■■- ' Z •''

1

150

■■"■■■ 3

8

40

3

:96 ■

191

■■ .- 9 ;,

34
11

■::-V-r-':":3

28

. 5
6

" ^ "

149
26 .

123

18 *

60

37
6

2

226

5

14
68

5

134

3

349

23

32

33

9

53

16

12

17
3

4

4

Including petroleum tubes if
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Tunisia '..... Libya

■197O.l_.19_75-r^19§Q— x?6^ 197° 3-975

of .types .;. ■ ■ .,-■■.;

Wel&tubes^ * . "12*2 " 7 '9 4.0
Petroleum . .■"■- - .-. ~ -r ■- 88O8
Alloy steels

(included above) 5$ (l'5)
' ' ■ ' ■ ' - . : ■■' "■ 1 - 2"

12. __„.

-non!-ferrous .• 2,4 .11 -23. 1.5.

Aluminium % .

Total 0o4 5-2 10,8 0.7

Rolled 49$
Extruded 24^
Castings

Other ,-.

Copper

: -Total : ; -'" ^ 0,5 ; : -3-0 6O2 0.1
Rolled-

Extruded

Castings-

... Other.. .

Zinc

Total Oa 1.7 3.5 0-5- ; 2.3-; 4i7

Galvanizing 30^"
Castings

Erfcruded

Rolled < - '■' ': ■•■
- GHjlier - ' ■

Total , • Io3 1=1 2«4 0.2

Rolled & esrtr.

Castings

Tin". " ■ v., % ;....;;■.■ ■
"± Total- . "" :'0,l

. Tin plate

: Other

5-2

2*6

1,3
1.2

0,1

3^0

0.5
2,1

0,3

0,1 .

1.7

OoA'-
p.4

0.2

0,2

1.1

0*6

0.2

0.3

0,05

10.

5.
2e

2,

0,

6\

1,

■4
6

.6-

.3

;2-

4*3
0,

3.

I,
0,

0,

0,

0,

2.

1,

0,

0,

0,

, 0,

;6

&

.5

,1

.7"

.9

.4

.4-

>4
>2

4
..8

a

.05

3

996;

•"■■■.if-

&r
■3*3 '
1.6

1.6:

0.2

3,o

0.7
2.6

0.4
0.1

7

134

(17)
2

■ -29

13*5
6.7
3.2

3.2

0.4

7.8

1.4

5.4
0.8

.0.2.

0,4

Oi6

0.3
0*3

1.4
0.7
0.2

o;5

0*05:

0.9

1.2

0.6

0,6

2.9

"1.5
0.4
-1.0

0.1

0.05

0.05
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— "' •—-.-^y!;;-. = ,,~.

-»<:■-«■- ;.:-,i'^,.™... ^;.U..;■.....,.. ..-:,:.■,,;...

' 1. Population (million)

,20 GDP;per head ($)- *"',..
im Adjusted

;4;* Annual rate of

increase of

adjusted 0BP

5* Corresponding , ,

rate of increase "

of total metal

, consumption

:*<6» Projected metal

'■■■*.' consumption per

- ■ head (kg)

tfotal
Adjusted

«" " ISngineering

i ■ 'iGonstruction

■ ;: Petroleum

■ ■■': Adjusted

Handicrafts

. .Actual metal con-'■'

. sumption (!000 tons).

: Total

Adjusted

Engineering

■■■■ * •■ Construction

Petroleum

■ tubes

'.' r -Aijusted
Handicrafts

t« Enginesring s.fcudy

.Estimated demand

. Metal equivalent

... ,. Estimated /

production-^
■■-"■ ■■■Metai"equivalent ■ ■ ■■ •

Includes non-ferrous

wire or wire rod

1964

28,

141

271

*

<

29.
«

16,

.4

■■■,-'

.037

BO45

-

.42
•*

.03
1332

0,

835.

455-
378.

2.

364

455:

205
■230

7

.07

&:
? ■

,0

,6 ■

$■>
? ■

■ 9'

197C

33.
166

337

•

:"38.

24.

14.

0.

1275.

805,
466.

:< ,. .—

' "■,—

%

\

.3

045

055

29
1

19
02

08

1

5
9

7

Lie ' --'j'L\-

1?75 1980

38,

194
420

<

50.

31.
18.

0.

1902,
m

1206,

692.

3.

►0 , 43.3

239
563

,O66i

.073

.06 71.20
_

.76.. 45.70

.21 25.38

—

.09 0.42

,3 3083. 0
. - —

.91978.8

,01099.0

• . . —

• —

4 5-2

1200

1500

760

900--

25

"-

<■■-... ■ ■

,1964

12.5

94

154

■■■■ v- „ .;,.. .... . .....

•■ - Sudan - ; -

1970 197"5

15.4 XT.9,
100 110 ;

175 .213 .

'■'■'; ■ ■'.!■-■' ,;

.021 .04&: '''! iO55

.26

1 12.46

7.14
5.20

' —■

0.12

155.8 •
'■■V\ *

^^83.1
; ,71.2

•,... ~_

'^":i.5':;

, 66

83.

4V- 4

. .047^ .57

' 'S ..-■-■■ ■,-■

14.51 18.23
— ■-—-..iN

8.66 - 10.91

5.72 T.17

^ ' ' Si.'

— '.. w

0.13 0.15,
A,' '

223.5 326.3
•■ ;,■■■"■'«',

133.4 195.3
88.1 126.3

— — . .

*^ mm

2.0 ;:.;2..7

1980

20.7

128

276

24.04

14.70

9.16

mm

0.18

497.6

304.3
18'9.6 ,

3.7

217

271

59

■67

_

a/ Includes assembly.
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-Arab-Repub-li.<?: ■Sudan

-198©-

8. Engineering
recjuirem^nt s

, "Total ~
Non-?-ferr©us

distr.

of types

■rings -1556

Sections

Stee,! tubes

Steel cast;-
ings and ; ]'..

forgi;ngs. " '

Construction

requirements

Total . ..--,

castings

and tubes '

Fis.t"s.' ::
.Seci ions, ...
Steel tubes

Peijrbleum ;,. '

tubes...,;, ,.. ■-.. ,_.

230.0

21.0

209*0

31*3

100.3

62.7
10.5

.

4,2

378.:6

21.3

40.0

296.0

0

74 ■

238

148

25

900

16Q

74P

355
222

37

3.0

0.1

,. 2.3

0.4

1.4

0i9
. 0.2

10

692

15

1100 71.2

34

104
519......

35 .

55
165
825^1

55^

14
. 48

8

.2

.3

.7

10* Handicraft

11. - iron

Iron castings

Sheet :. '

5?in plate

.Wire rod )
Li^xi; sections )
Medium,sections)
Hai-ls ... )

2.0

587.6

,52.6

140^3

358.7

Seamless tubes

II87

108

.171

135

' 36a
68

74
102

26

w
20

I84O

166

264

203

53

10Q

115
166

74.2

■ 0.4

15.6*

49.2

9
22

U

16

67

m

.8.

26

17

3

128 ,;190

6

19
97
6

9

29

~ 143

150 245

34

4
96,

■ ?"

45
31

?
25
,7

7
4

Including petroleum tubes. if any.
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,,.. , . -. United ; Arab

1964 1970 j

Republic .. .

£75 1980 1964 1970

Sudan

197"5 1980

Est.

distr.

cf types ' ■

Welded tubes 31.8 40 63 8.9

.Petroleum tubes, - -...«.

.Alloy steels .. V ' ' \l ':';■;

(inducted above 5$\. , (60) (92) .-,:
Forgings ' 4.2 10 15 " -

12. Total - .. . ., . '[. '

non-ferrous '. ' ,23.0 . :"'■ 100 165 "f\ 1.6

Aluminium %J) '^S .:r;"'1 Vbi<'-r-

Totai "ll.l 46;5 77-5 """ 0.8
■ Rolled 4935,

Extruded 24^'

Castings 24$ 0.5
Other yf0

Copper f0

Total • T" 7.4 26.5 44.2. ^ 0.3
Rolled

Extruded

- Castings

':; r.Other,:

Zinc ■

Total 0.5 I5.2 25.4 0.2
..- Galvanizing 30$

Castings 20$

Extruded

Rolled

Other

46.5
22.8

11.2

11.2

1.3

26.5
4.8

18.3
2.6

0.8

I5.2

4.5
3.1

3.8

1.9

u%

10v2

.5.1

1.5
3.6

Q.5

0.3

6.2

77
38

18

18

2

44
8

30

4
1

25

7
5
6

3

3

17
8

2

6,

0.

0,

0,

-5
.0

.6

.6

.3

.2

.0

.5

.4

.3

.4

.6

.1

.3

.2

.2

.0

.5

.5

.0

.9

.5

.4

liead $

1 ' Total , - 3.5 r 10v2 17.0 -■ 0.2
<■.£ Rolled $ extr. 50$
\.: Castings 15$ ,:;;

. Other, 35$ \i

Tin'' ; . $ '..;;-

;.T0ta1:. ^ -'" 0.5 0.9 ,,0.1 :0*05 -.„..
■ Tin plate 50$ * .,, 0.3 0.5 " : .: ■ .; o.O5.

; Other 50$

(7) ■-;,

,8

3.8

1.9
0.9

0.9
0.1

2.1 J

0.4

1.5;
0.2

0.05 •■

1.2 -'■

0.4
0.3

0.3
0.1

0.1-.c,.-:

0.8 ■::'-

0.4

0.1

0.3

"i*5--
3.1
1.8

1.8

0.2

"■%.$
0.8

;3.Q

■:Q.4

1 . .

■0;8'

-0.5;

0.6

0.3

-0.3

>"^6r
0.8

0.2;.

'0.6
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From this equation projected consumption per head can "be calculated

as in the sixth line of the table overleaf*

This projected consumption is then divided into engineering-' goods
and construction goods. The "basis for this is once more a regression

equation namelys

Consumption of engineering goods per head == O.657 total consumption

of basic metal per head - 0,97 kg

suggesting which is perhaps reasonable that there is no consumption of

engineering goods until the economy has reached a certain minimum level

of total consumption.

3. The demand for construction must be met from domestic sources but

the demand for engineering goods may also be met by imports. This has been

the subject of a separate study for the engineering industries and the result

is given in the seventh entry of the table. It will be noted that in the

case of Tunisia and UAR the engineering estimates of demand are lower than

those given by the present method, which suggests that construction was

unduly high in these countries during the basic period.

4* In the eighth entry the basic metal content of domestic output

of engineering goods is given in terms of non-ferrous and ferrous metals

and the latter divided into the principal types*

The division between non-ferrous and ferrous has been made once more

on the basis of a regression equation namelys

Consumption of non-ferrous metal per head - O.I65 production of

engineering goods per head - 0.1 kg.

Since the regression equations are based however on conditions at the

present time reflecting therefore only the changes in demand resulting from

changes in income per Lead, it is necessary to make some adjustment for

changes over time. These changes consist of a very slow substitution of

steel by other materials including |stawrt«JB% Bs'ing the os^JuKites made

by the steel committee of the Economic Commission for Europe it will be

assumed that steel will lose about 2.4 per cent of its potential output to

other materials of which 1*0 per cent will be aluminium. This is in addition

to the income effect and is included in entry eight.

The division of ferrous consumption into castings^ flats? etc. 9 has

been made on the basis of that obtaining in the engineering industries of

developed countries* The corresponding division of construction material

into types, line 9 has been obtained in the basic year by subtraction from

total-actual consumption. It is in fact also very close to the distribution

obtaining in developed countries - difference arises later e.g. construction

in developing countries where wages are low is primarily based on .ferro

concrete and in developed countries on sections.

l/ More exactly factory goods and including all non-ferrous metal products
and neglecting the small proportion used directly in construction.
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A-8

2.5

B 20
15
o

3 o

Q. —

u

.11

iE
i-s
o c

— .2 10

2 B

8 I
u O

o o
_J -I

0.5'

Relation between GOP per head (adjusted) (X) and total direct and

indirect consumption of basic metal per head(Y)

Rapport entre le PIB(ajuste') par habitant(X) et la consommation totale,

directe et indirecte, par habitant de metaux de base(Y)

LogY* 1.217 Log X = 1.707

33
20

35.

36.

37

38.

Algeria (adjusted)/Algerie(ajuste')

Libya (adjustecD/Libya (ajuste)

Morocco/Marco

Tunisia/Tunisie

Sudan/Soudan

Mauritania/ Mauritania

Senegal/ Sfnlgal

Mali

Ivory Coast/Cdte d'lvoire

Upper Volta/ Haute Volta

Dahomey

Niger

Gambia/Gamble

Guinea/Guinfie

Sierra Leone

Liberia
Ghana

Togo

Nigeria
Rhodesia/Rhodesie/Zambia/ Malawi
Ethiopia/Ethiopie

Somalia/Somalie
Rwanda

Burundi

Mozambique

Tanzania / Tanzania

Madagascar
Uganda

Kenya

Mauritius

Congo (D.R.)/ Congo( R.D.)

Cameroon/Cameroun
Congo (B)

Central African Republic

Ripublique Centrafricaine
Chad/Tchad

Gabon

Rep. of South Africa

United Kingdom/Royaume-Uni

20
Log

Log

GDP (adjusted) par
PIB (ajuste) par habitant

3.0 3.5

068-248
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5. A special case, however, is the demand for tubes "by the petroleum

industry in Algeria and Libya which for all practical purposes consists

of pipelines for transporting and gathering crude petroleum and distributing

the refined products and therefore depends on the location of the oil deposits

in relation to the markets8 whether ports for shipment overseas or domestic

refineries and consumers, and also on the capacity of the pipeline installed.

On the assumption, however, that the location of oil producing centres does

not change appreciably and that Substantially the same sise (diameter) of
pipeline is used, then there should "be a fairly exact relation "between the

annual production of petroleum and the total stock of pipeline in the country.

The relevant figures are given in the following ta"ble and it may be seen

that this relation is in fact a loose one, 8 tons of tubing being required

for an increase of one thousand tons per annum in petroleum production in

Libya while in Algeria where the centres of production are more distant from

the sea the figure is 27 tons.

Petroleum production and steel, pipe consumption

Petroleum production

(million tons)

Consumption of iron and

steel pipe and accessories

less 10$ of total consn*
of iron and steel

_ fOOO tons)

Estimated stock

for petroleum

purposes, end year

Algeria

1957
1958

1959
i960

1961

1962

1963

1964
1965

mm

0.4,
1.2

8.6

15.7
20.5

23.6

26.3
26,5

—

—

0.7
7.9

22.4

41.5
58.5

Algeria-

25
84
110

146

111

60

70

95

*•*

—

30

32

96

84
105

77

Algeria

25
109

219

365
476
536

606

701

30

62

158

242

347

424

The petroleum study does not confirm these projections after 1970-75.

For Algeria, it is expected that production may increase by up to 38OOO t.p.a.
up to 1970 after which it will be stationary so that pipeline demand would
be approximately as given above until 1970 but afterwards would virtually cease.

For Libya, production is estimated to increase by 20,000 t.p.a. up to 1970

and %-6,000 up to 1975t i-e» .over the whole period more or less as indicated
above but would csase to increase after 1975. UAR production is estimated to
increase by 2,000 t.p.a., requires perhaps 10/20,000 tons of pipe line.

For Algeria it is assumed in accordance with the general framework of

the projections that output will increase by 8 per cent per annum from

1964 to 1970 and thereafter by 5 per cent per annum while the corresponding
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figures for Libya are 20 per cent and 7 per cent. Under these circumstances

aW^l Production .of petrple/um^in Algeria will ;be increasingly 2.6 thousand

"* 01*s, ' P.e'r. annum in .497.5 ■ for ^.example, thus requiring.. 7-0. thousand -H oris: of; tube
per annum while the, corresponding, figures: for Libya-'will be 12.0 and : 96
respectively,

. .6, Th'e ..domestic:, demand., for nojx-ferrous'metals is first of all divided
■:i^b_..:fchat ,;t6i:- *hQ .principal .metals .on^the; basis of the present world dis
tribution and prospects: A..2« an&:then-,into the three, types ■namely tolled '
producisj'drawi and extruded -products; and-.castings -on: the basis of tHe -'present
distribution in the;tjnited.Kingdom, . Chemical uses are-included in "other".

, ■ ^The export demand for .'crude non-ferrous-metals is .of c,p.ursevimp;oi*tant
and is dealt with in the following: section as part'.of ..the production fore-
east..;. ..-....;■ !.■■■■;■-■■■ ; - . ■/■/■ ■ '. ..■■" ' . ■ ; '

(b) Production

(i) Before projecting the production of basicmetals it is necessary
Ke two adjustments to the preceding dd jti S

) pjng poduction of basicmetals it is necessary
to maKe two adjustments to the preceding; demand projections. Sipst of ■ all
■the; broad groupings offlat products and sections in-.the case'ofsteel ■
raust be broken down;into types; .in the.-case, of sections int-o^My wi^'rod,
li^ht .sections, medium sections, and heavy sections -land in the case of fiat
products- into platef-sheet and tinplate,since in general--spe'oi&lis;^ plants
will undert;ake the production of these'products, ■ Tubes-are-divided;iht:o::-
seamlfessj welded and.petroleum tubes, the last item ■consisting largely of
welded .tube; for pipeline, ... . . . . . - -.-,, ■■ - , ■ . ■-..

-1' The. estimated proportions are as follows.: ■ ■ ■■'■ ■■. V v . ■■■■■"

_^5 i' Distribution of types of steel '." - ; ... ■;.'..- ■ - ■■■■

, ,, nsru
Plate — .—--^

'Sieet ' • ..." ■ ■' 15- '■;■ :' ■■■'.■■■■■ ' -cjy
Tinplate . ■ ■_ ". :"■■■■ ■ . . ■. '■' : ?c

■ ' ' ■■" ' ' ■ ' . "■■--"' 15

■Sections;'■ "■'Bar'.

." . Wire rod"

:

'Medium

Rails

'Tubes:. ' .'7. ;."-.-Seamless ■ ■ ■ • \h

Welded ■ ; ■■■■■■ ~:; ■ - 1?

arid the projections are given in item II
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■\[. ■■Iti. the case of-thS"hon-ferrous metals';Koweve> ./the .existing division
is;..ad:aquate..-since :a.'KigKe;r-:degree^ of Specification than.that'between' '
%fbl;d:bt' tolled and 'extrtideci:'products1 is'not.

Secondly allowance must be made for the fact that not all varieties

le-qualities-arid sizes can be; economicallyma*riif"atTtaredeven on a,'sub-regional
^--•- ;Tin particular- the -market for1 heavy sectidns is not. large' enough' while

^-^ and wire- it wi.ll be-assumed that onl# .two-thirds.;of seamless. [
:e-.and petroleufri tubes can be" manufactiired..' Otherwise: imports of

10 per.oent ,will be; assumed. : ' '. ■■ • ' : ' ■ '■' ;'"' ■",-■" ""."■■■ ''

plairbs:1 / Iron ahd" steel :'' "■'' ■ ■" ■;"'. ■.■■:"'i'1.

'■Before listing the'proposed plants it is desirable to summarize-
general position* ■ ;

Prom Table 5 it may be seenrthat the reduction in costs !of production
,.:ma4e-. possible by-an increase in the scale of .operation, from 200 thousand to
;500 thousand, tons a year is of the order "of $13 per ton'for past steel plus
a further ,$4 for rolled bar or $8 for cold reduced sheet. At the .same time
from .Table 8 it :may be seen that the extra cost of transporting one,ton of
.finished-steel by small cargo steamer-along the,-"coast of North Africa is of

♦-.tJje, order .of, #0.8^per'thousand km. It is therefore cle.ar that in .theory
it would be: better, to manufacture all the iron" and steel requirements,-of

■ the. Hortli African sub-region in one plant. There .are. two .reaspn^ why this
cannot be advocated. First the very practical one that UAE5 Algeria and
Tunisia, already have iron and steel plants,an^d secondly the situation in
regard to iron ore reserves^ where apart frorrf We present inaccessible
reserves at Gara Djebilet in Algeria and in the Shatti, valley in Libya*

reserves m each country are .only.suffiGient;:i©i»..-4fe:-b^i-requirements
I dtl
reserves m each country are .only..suffi-Gient;:i©i»..-4fe:-b^i-requirements.
In detail reserves.in Morocco, are ..estimated.now~at only about 25 Tnillioh
toss: after XSJO ioe« sufficient to last 25 years at an extraction rate of
1mJHlon Pe^ annum.- If the-present plan toestablish an integrated work

y ion rate of

H annum.- If the-present ..plan to.establish an integrated works
a capacity of 180 thousand tons per annum of' finished steel'is

proceeded with the exports of ore would have to be halved while the other
half would sustain the works for 25 years.- a minimum life. Reserves in
Algeria apart from Gara Djebilet are estimated at about 150 million tons.
One million tons per annum will be required for the steel plant'at its
proposed capacity which-is adequate for the expected demand up to I975.
Subsequently with demand doubling every, ten years, or- so the capacity of the
plant might also be doubled in which case leaving exports of ore at their
present level of about 3'million tons per annum reserves would last some
forty years* Reserves in Tunisia consist of some 50 million tons inthe
accessible Dje.rissa/Tamara deposits and a possible further 30 in the more
distant. Djebel; Auk deposit. The existing steel works workingto. .capacity
.as-a*..^i41--1n.-aTie"-oourBe;ooiild' produce 150 thousand tons of iron per annum
equal to 250 thousand tons of- ore. ■ V, ■ . ..■ ■ '... -f " ■
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" " "? From.about"■ 198O onwards, capacity could be doubled in which case
leaving exports of ore at. their -present level-of albout one million tons per

annu^.reSeWe's]would^ last;:40 tb. 50 years,' "^^the.UAEf reserved' are of the
order1 'of 3fr6r million"1 tons' whilef i$SCf .require^nfc'^,Will. Tbe ■about "£/pillion .
tons .per\;annum.'dbubiing every ten" years /"so1 thajfc'"' reserves are "ajgaxh'at '.

about"the "fortyyear levelo " '" ."...'.. '.'. ' .. .. , ..;-.,. -.■.,..■

"\"3-<> It-is of course1 always possible to import ore from other '
■co^tri^s.tut; in tliis' cako one of the.; main advantages which a developing
cotintry.'h^s in 'establishing an iron and steel industry is: lost. An ..■'/..

important i's&ue is' therefore the. fixture' development of the. extensive!; Ga,ra

Djebilei depositso .fthese/are.; estimated at 765 million -tons'6f;5B per cent
Fe"'; With "a" possible further :23O million','" iV.also appears possible tb' . ,

beneficiate theJ ore1 to :a" still higher Fe content".which," iJs".important vtn

'view^bf^tiie distance "over; y4iicli.it ttili be necessary to transippi?t. 4.t» .
alte'rliatiyes'are.'ei'thcr to! construct a railway to the ■Atlanfic1..coast: in

'Moroc'co,K^y,at::Agadir/a' distance of 50a km or to construct 'one to join

existing/Algerian system at Abadla. a distance■ of1 7Q0 'fem. / ;- '''.' . y

■lO■'■■.' If the first alternative;were, followed,it would_be possible to ; ..", •

establish'-a .large" integrated iron and''■&%eel works' ■■at";Agadir:-.which,:c6tCld-.;.

supply a: large {krt of J3fetri 'African ^eiiuiremen-fes..while, at1 the. same time' ■

ore could be"sHipped: to otliar' producing centre's''in tlie'sub-re^ipii, . If the

second-alternative' ;vje're! followed an' integrated irdn and st.eer';worl^s,::could .
be established at AfaadlA ba.4ed on local coal wn^ch could supply a large part

of Algerian requirements i^hile at'the same" time ore could be railed to other

producing centres on the mediterranean coasts'

! i 1 . .

1 '■■:-':'■Insufficient1 inftex/M o:a.;iS' available "at/the-.moment .on the

cpal/dep.Osit-,3. to/rialce p^GoiKe. calculations-; as "to therelatiye advantages.
.pf?-jheB.e. a-lternativeso TJ? is understood that the deposits are expensive *

of-the .order- of- 500 million tqns,™ and that .'the:- coai;has-,"co^ng.;^4-1^1;lfS
although-these'may. not be sufficient' for .metaliurgical. .prnipqses';u^ies.C..'r,,
mijeed-with a small quantity'of hi^h quality1; imported coal. '"It is also''

understood that the ash content is high and .the ,-s^me'.only about -lm thi.ck*

Under these circumstances it1-is doubtful if a .sa;tisfaGtqry'lc6ke.;could be
prodiiced'at^-a lower p^ice'-;t'han about 'llC per ton.which would;s^ay:e however

about flO .on-the coct of maro^fac;V^ro■ of finished"steely-"' The" "alternative■
transport costs8 using Morocco rcvfcesr in relation to .one.ton. of finished

■steel-'are'"' as .follows?■;' ■ " ' "■"'"' " ; ■ .'■" ■■/■■"' .- " ■' ■" ' ■ -. .■'. .■.

Ore by.rail to,Agadir $4^8 finished, ctoel .to Casablanca "■ ■-■■ ■:■::.;-■■

."";"'"../■.■.' . ," 500 km by. sea $5 = 4» '-.' ■" •. ^otal' 10,2.

:. vr*v:. =■/.'-■;. ;.-■ ■ "-"•- ":-:-;,.'!'■■• : "'■■■}?;: r^:^~?:u''$%>&&'to .Algeria' ■':''■■ '' i'■::"■"'.. ,

':--^"-i'.\. •-■:■;/■■" ■-: --■"-'■■' ■■-1806 ^"by^ea S6o4 'Vi^;i;;\": 1^

.'■'■■'■ " .'■ ' '■' Plant- at Abadla' .. :

Ore; by^rM^ito" iOiadla/ $7v2 ,-FiriishTS(i: "lit.eef
'■:^-±-:'.>-- -"-i '■■■'■<'■' '■■■■■'■..'0. 'r/^. '■< -■-■ :"50"0"kar "by1 rail

.finished steel to# Algiers-,:; ■-;:■ .;._,-.";.;'.,-.. >■,'■.■- ■}

lOCQ-'km ■by.T^il-Sl3e2; ,.f-; ;,:Total'20.4
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£f ^ P^t-^^teS. at Abadla £ould save $10 on coke then the two :
^9?^;°»s would be approMmateJ^ similar in total costs". It will bej ., :.,'
assigned however ,'ttlat;..a'.decision orut.his important Issue qould £.ot' "be y ,
implemented before i960 and will therefore not be.taken.into"account ■ i,n.
the-present projections* '""'',

■: ■ ■ :.+ 4vv-f* is; understood, that the Maghreb cbun-irieshave tfei:oW;iended .that
the hew steel.plants to be constructed .should specialize evg* either on',
^^s;,°E^pn:. s,ect,ions, vK}is is.obviously desirable where t.r&iisport .costs

..ai;e Relatively low and may be-illustrated in thecase of; Morocco ahd; -fi'/'
Algeria. . Assuming which is, approximately true that the" demand in forocco
is ?pr-30p: thousand tons of sections and 200thousand flats, while in , ;
.Algeria ii;4s:;25G thousand Bections. and 250 flats then if all regm^rements
were produced,in one location, costs at the million.ton per annum plant-
woi^ld be, from table about 468.4 per ton for cast steel plus., 21.f" for- sections
or 34.2 for flats* If all requirements were produced separately in each'
location then the corresponding costs would rise to 174.3P 24.8 and 41.5
respectively. If the two locations specialized then costs for steel making
would, remain at $74.3 per-ton but would fall on steel rolling to the
previous levels, of |21.7,for sections and.434.2 for flats. .The ertra V
transporij^charges incurred in exchanging sections and flats would be -' ''
about J5..8. so. that the, net saving would be about 44,6 per ton* .On the .

, other hand transport charges to centres of consumption in the Sudan.at
about #1|,per ton., from .TOffi are high enough to justify integrated production
there although this wiil not be proposed before I98O because of the nee&
to develop the Abu Tulu deposits. At the same time regard should be had
to the possibility ...of establishing re-rolling works at little additional
cost since,economies of scale are only, lost at the rolling stage.

. ;.. 5«; Proposals for new plants may be, presented in the light of
existing plajis dealing first with the situation in the TJAR. Here the. :main
elements now in.cour.se q£ construction are understood toDe:. :;.■■ .- ,-"

l; A wide, strip. wiXI with tinning.and galvanizing facilities wi
.an ultimate, capacity of 75OeOOO tons per annum and immediate-

production of 500e0005, .".■. . .;. ,,,,,..

(ii) Medium section mill with an output of IOO5OOO tons per annum;.'

(iii) Increase in light section production of about. 100f000 rtpns per
annum.

This would mean increasing the output of ingot steel at the existing
integrated plant at Helwan from about 250,000 to about 1.5 million tons
per annum.

In addition it is.proposed to,establish in due course a second
integrated plant at Jlswan with a capacity of:about 400,000 tons per annum
of round bars to be produced in a continuous mill. A later proposed
development is the establishment of a wide plate mill with a capacity of
about 200f000 tons per annum. ; '
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■ ■":■■-.■.:.; :-The.-,threeerdBtins:-semi-integratedp .i,e. ,scrap melting works are

ialso expected to-, double their capacity from'the'present level oif about
180BGOO tons to 3605pOO per annum, one .of .them specialising in alloy

t steels©-:..:■■■■ ■■;' ■ ■ ■■ ,.■■; , ■ ... _"."/. ""',

.: . These..plans will now ."be examined having regard, to the demand-

.projections of- the preceding- section^ :. First", in. respect of flat' iprb»

ducts it/vwi11 be assumed that. the. ti&R_ also./produces the. requirements
for th$ Sudan and.secondly the .r.e..qui-re.men:ts. for;the, whole" stOD-region ■

in respect of plate* ' This plate ,iioxvever:will consist ;ohly-of/the;;wider

varieties accounting for "perhaps one-third- of the .total demand for plate

as given-in-the estimates the remaining two-thirds "being .produced on the

.wide-..strip mi 3,1a o. • On this, "basis the ;UAR demand for-Jlat,e. iin 1986 will "be .
-17'8gQO.P tons and would justify'the" erection of a mill- of ■2bO9'bOO:' tons . ■
capacity "by then.'' The demand for wide" strip in.I98O will.>e';52f|OOO ■tons"
including strip for welded tubes and would justify the erection'of a mill

of capacity 500y000<, ' Demand ■■i^-.1975 will ;be a'bout..,3^0P00p,;so that the mill
will work to little more than half capacity for "some"years-Tnrfc- this' is a

consequence of having one strip mill in the. UAE and. the. ot>er«in Algeria.

T plate ,capaGity of ahout 50P000 tons -per annum may also/beVinstalled*

:■' .With-regard io sections etc« the demand for medium sections including

.raiis.:in.the,to and Sudan will "be a"bput .240,-QOO 'tons in Ig8'o'and I5O5OOO
ill .1975 -justifying a. mill of capacity 200S000 in the" current 'e'xjan^ion- '■ •

programme.^ For wire rod it seems desirable to establish, a .coiit'inucnis mill

in; .the ;0AR..to meet all "the requirements 'of the 'sub-region am6untxHgto
"about'. 210^000 tons.in 1980,-aG xrell as"addiMonal1'"bar capacaiJ^'fo^UAH require-

ment.s;,anlounting to about .35Op,OQO tons^ i.e^'.a rod:and bar miJ.1.of^capacity

.5d0^6GO\tons--by" 1975-, 'An ^additional-tieJxiaM: |6r/^ou^;|by000;feitiW^idrfc
sections.and .some iypes of "bar can1 be met1.probably.;:frok exisi;ing;;:capacity^
For. the Sudan it is proposed to manufacture bar and light sections.in a

■r1enrolling mill, of, 100.^000 tons; per annum capacity based pn billets from

the 'UAR ."But with scrap', melting facilities of about $O50Q0 tons.

f.to. "tubes', bapabitir S-6'i> -welded tubes 'wili.be1. required to

the1., extent'.of about rfQtQQQ_A.o?& per'annum*" " '■ '.-: ":-:/" ■'"■''..; :;i'.;' - -

. t . ;-6d burning, now to the MdgHreB cbuntries and dealing first-with
Algeria..there .will be a., Maghreb'.riiarket for wide strip products of about . ■
■467^060.^ tons', in. 1980; and 278^6^
pipe ■l"ineso . If % agreement "with.'^he. "petroi^um countries .about; two-thirds
of.the demand, for. petroleum pipe'■'can be: met by welded pipe f'' probably '.. ■

■Spirally.welded,2 ■made, locally:. the..h the total demand will rise-to ".about ■

617^000 tons, in 1980'.and ^B^p^q/iri-i^?^'1 These' figures"-"are- compatible"1*^31
current construction of a.'wi'de" strip mill of 400f000 tons per aiinunr capacity
providedj as is no doubt the case., that plans allow for future, esffeensionsj

and/SOOijOOO is taken,as the required capacity'in this report. Rc-rolling

can b'evdecentraliaedg e^g6 tinplate in Morocco. ':' "'"■":■



For sections etc it seems appropriate to manufacture "bar and light

sections in':MoKoc:co,:and?Tunis on. an, integrated basis and in Libya and
'Algeria-on-:-a re-rol'iing plus'so-'^p"'.inciting-TDasie*. This, means capacity

of-about 20030Q0; tons per annum"-^7,, i960 "in"Morocco and.,bf 60B000 ;in Libya.
The present capacity of about. 100,000 tons per annum in Tunis, will?have to
be expanded to about 150^000 and in Algeria from about 40^000 to, If0,000.
Scra^:melting units will provide all Libyans requirements of steel but for

-Algeria, it. will- probably be; necessary to rely partly on billets from the^ ,
integrated'strip/works or ■fromjay:works based on the . Gara Bpebilet'; deposits

The Maghreb requirements for medium sections amounting to 140,000 tons in
I98O. should be met,by a single integrated works ,and having re^ar;d ,to

t supplies of iron ore .it seems.best to locate,-this in Tunis,.

: ■ \Welded tube plants can be established in all the countries concerned,

with .spirally- welded petroleum tube.capacity in Algeria and Libya.' Seamless

tubes..could be manufactured on a..sv.b-regional basis in-tho UARf pe;rb&ps 60,000

tons, per annum capacity,* ■/■•-■ . -:! ■-,;;■. ■■.. ■ . :-'i:

1 i-:--.■ Proposed Plant35 non^fejrrous^i^tals - - . - ■ . .-■ ' , (.!t.

,:.'.;■;. ' . .Dealing first with import substitution projects the total, detnand
for aluminium products in 198O will be of the order of 170c000 tons and

:,. ■■'-'in ■■■1975".of 90^000 tons*, . It seems appropriate to^^ufacture the metal

a'1.■"■•■.;inUhe'lMR from imported altimina taking advantage .of ihe ^anticipated low
soq-ob-% of ^electriapower.a -The plante now in course of ■■ construction with a

■■.,. .^/■■capacity of- 40.^000.- tons Is-pnly, lar,ge enough to. meet ..present 'demand for
■■■:i the.j.sub-region-g---OT-:.,]L975 deffiand.'j.n--the UAH? and-could..be expanded.;-. Slabs

■ -■■»ind bars may be sent from this plant- i.f desired to rolling.and extrusion
:■■.-■.xv.'.-and/drawing;-plants' elsewherej.-aiad-: itr,would seem.appro.priate.to^e.st.ablish

■■.;'■■:■■;.;:.one;such pla;nt,in;Alg.eri&..f.o^":.the-,5/Iagiar.eb ©ountries. -Capacity-,both in

';•■.;■ Algeria and therUAR. could be of the"; order of 40,0CX) tons per annum::for
,-, ■, rolling rand: 2Q.tQQO. fpr; dra.wing;-^nd-ti /

.The: total demand; for copperx- products will, be only about half that

for aluminium and justifies only one works for the sub-region. An

extension, to; the. existing plant in. the: UAR raising capacity to 20?000 tons

per annum rolled products and;..60.p-6p0; QxtrxLded.vand drawn; products is

proposed based on imported copper,/ After I98O if the Sudan copper
deposits are developed tfeds..-."prGductioh.;pf-coppers-may Ids undertaken.

-.r.-v ■ '-.The. demand: f.03?: rolled: and extruded lead,-.products wil-1- amoun^^by 1980'
.to. about iSjOOOf^tWs and would jiistify a. single plant for $he; whple sub-

irfigion- of ■.capacity -20:$000 tons iQcate'd/ in- Moracco.,., .. ,r ■ ■-.<&'':o

■'■..•.] :■ ■ For.;;2inc -the demand for .rolled -products will- amount to .about 8B000
tons and,, forr extruded products to about. 14$000 tons justifying ^capacity

of:..--about';.20rQ00-tons per annum and located:!:&-Algeria.. . .-V _,-.->.

8. Export projects relate;to the export of lead, zinc andferro-mangane-se,

location depending in existing and prospective supplies of ore.
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Manganese orce in sufficient supply to -justify the fcroduptionof ferro-

manganese exists in Morocco and -in the UARs vProdttctioii from the Morocco
ore is expected to slowly decline from the present level of about 35OrOOO

tons per annu:;, to about 25O0OOQ in I98O while in the case of the UAR

there' will, "be .an increase from" about' ■185VOo6'f'tV:'3(3£y#ob6^V^ni":"pet.-fimuBu
Assuming "40, 53r eoxtt. metal ^on-bent of the; ore and"8Q £er"cfent. ferro- : ,.

manganeseV plants of.50 5000 tons per annum <»^tiyil'v^.d-i^(iaire-.l60$0b0
*6ks of ore and.might be a useful beginnings' Location: would' $& near the

. ore, ..-'.,-... ;■;,>• :v >/: -.. ■ .:•""■■■."■ "; '. ;'"; ■ ■'■'' • / . ''■-'; ■■'"■'■." ""'r '■

.-;■■: The position in ..regard to .lead and zinc is more complicated since

Morocco5 Algeria and Tunisia all have deposits. In the Ouitla area of

Morocco output of lead concentrate will be; fairly cons-feaiitat: about
35jOOO,tons per; annum which is sufficient for"i|e existing ;f^un4ry at
Que^^i'.-Helm^^-.'.Th^ remaining output is in the'Moipujou-Biii}iadpn area
at about 40a000,ton8 rising to 60^000 ,-in 1980 and capable therefore of
sustaining another .foundry:in that area. Output of"lead in Tunisia will
probably not exceed 3O0OOO tons per annum which is "barely sufficient for
the existing fquMryat; ^^s:p but, addationai applies could probably be
obtained from numerous small deposits in Algeria and Morocco, ,. , ;,

are "found-in the Ouida areas of Morp9.Q.Q,,wliere,.out.put
;::J««^^d.;1io^;si£©^a7CHn--a^u^j40,'000-")tonS of conceniraSe at 'present, to
about 7O8OOO in i960 and in the adjacent area of Algeria where output'.':
is expected to rise alightly from the present level, of 30,000 to "about'.'.
60,000 tons per annum,, Output of zinc concentrate in Eastern Aigfer^a.-'-'
Kherret Xoussef area ~ isexpcoted to rise sharply to 60,0QQ tons per annum
in 1980 and in Tunisia to 40r000 tons per annumo ; / .. ' V

It;would therefore be possible to establish one zinc foundry of
^capacity: about 500,000 tons of concentrate, in the Ouida area of Morocco
. |xther on the V—oocorn cr -,„' -erian uide- arid; a siiailcuP.oue.'in.tW-Ei^rt Al^&Xis
Tunisxa region0 l!ae exact location obvibusly depends oil negotiations '

-between, the. countries concerned* The solution given in this report is to
* establish the Ouida foimdry in Moropco with imports af concentrate1 :=fr"om ■
Al^erxa and the second foundry in East Algeria withimports,of .concentrate
from Tunxsia. Air-the. same time lead concentrate could be exported to
Tunisia to enable" an increase in -fche capacity of the lead foundryithere.

9? All;-c6untriee can economically produce:their own castings from
scrap meta&.a high degree -of .purity not being.Teqair^' The tvarldus '
increases in capacity for the. production of basic metals are repeated in

■ the table overleaf«

G. ECONOMTO POLICT '■"." ■ ■ .' " - . ' ;,■ ■ .■-"''■'"'-' .

■,:v_ In order to implement proposals of the ^iiid outlined above it is
-necessary-to have, first of all agreement emdngthe countries in^ the sub-
regionand^secondly to have the .-approval of ^CfATT; as well as the European ,

t^^f/irS ■y:COfrrnedo *he latter iS * *«**1 problem arising^rom
the need to preserve the sub-regional market for the multi-national industries
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afadi:ihvidlves"i4iacriraination- against., .otjier.. countries... It need

T5S:;elaMra'tedntfurth'er inja pa^er concerned :only>. with. the..ita£ii.c!

*-".:.'■ 'Agreement among; the Nosth -African countries themselves involves

the location of plants? :su*b-4r:e:gional plants.■,in,.the UAE,for wire...rpdp plate8

alumih'iuiSj- copper ;p3to.eesBi^g8;;dn. Morocco for lead processing anci in
^l^pi'^ tdi' gi^cv'-as well .^ multinational .plants in the Maghr6b.;fvbi^ steel
sheet and aluminium (Algeria) tinplate (Morocco) medium secti,Qi^(!Fuiiisia)
and the plants in UAR supplying the Sudan. Duty free entry or transfer

of 'dutiesfw0Tild have to "be,:agreed §.s well as price levels for these

* product e..;.: '■■ . ■•';* ,>. ■ ^ -.;^... -^■■:.. ;, -., i; . , ./■.;',,'..■ '. , ,■•,-.- ■'.."''; '

r run it jis::,desirable io .have more. lJiform^tion, oh the
;at Gara Uje'bii^t.-pn the coking, possiljilities- "of*tie

•coal deposits at ■Bechar.and A'badla^and on the,copper deposits 'in^t
Sudan-:all of; whic^i are important, suti-regional- resources. ;' . -' . ', .

-. of proposed,

1970 :C1975; ,1980

and Steel ";■ \

capacity

output

■ ^Qrocco..„',

Wire drawing:

_ Jijel'fted tube,i '

"'-;'■:' V , : ,"■-"'"■ .■ ' ";' V6utpUt'v

Iron-'ciastings;!.. r. ■ ,,. cJapabity-.*

■ ;•■ : "■/.•'■■'> "?-" '■;-? ■■■"■■ii> output. .-■

llnteg. Tia^and light.' '^
"' : sectibns V ■' . , capaeitjr

,, ; "'' ".' output '■'■■'

Tinplate rolling and capacity

•tinning?,-, ..-

■capacity

Algeria

Wire : capacity

i

4.0

2.5

8.0

5.0.

8*0

5.0

5-0

7*0
8.0

8.0

8.0

25.0.

9.0

20,0 ■

13*0

' 15.0
11,6

■45*0 '

■ 200.0^
125*0

■ ■ ■ **

\-3.0;,"^

30.0

'; 16.0

. 25.0\/

-■•fio.o

20.0

15.0

" / 45.0
.' - .45.0

200.0

'■'.185.0

50.0

.■>,■■■■ 3*0

"■^r,: 3.0

30.0

27*0

■;/l6.0



E/CN.14/IHR,
Page 55

Table 16 .Output B,n&&3,ya,ci%y ..of t « cE)

r.-BalgtiiijT ~ 1970' '"'1975 1980*

Algeria (cont'd)

Iron castings:

Integrated sheet and

, . .strip' ..

Semi-integra'ted "bar

and light sections;

Pet.roleum .pipe

• .lines:

Tunisia' .!*".";'.

Hire :

Welded tube :■■:

Irbn castings':

Integrated iron and

steel bar & light

sections;, '■ : .

Med. sections;

Forgings; . .

Welded tuber

Petroleum tube

Iron castings:

capacity 18,0

output \. 4,0

capacity ■ -.

out put -

capacity 40.O

output '■■'*"■ 12.0

capacity -

output ' " -

capacity

output

capacity , ■

output

capacity

output

■capa-city

output 2»0

capacity 100,0

output 70.0

capacity -

output

capacity

output

capacity

out put

capacity

output

capacity

out put

capacity

output

,18.0

400,0

200,0

80.0

4O.O

30e0

30.0

2.0

1.5

8.0

6.0

12.0

100.0

70.0

■"50.0

■50..0

5.0

3.0

8-0

6.0

120.0

80.0

160.0"
90.0

2.0

0.6

10.0

3.0

5-0

3.0

70.0

67.O

10-0

8.0

30.0 50.0

600.0 600,0

357-0

160.0

?0.0

60.0

4.0

3*0

160.0

155.0

60.0

60.0

4.0

.4.0;

8.0

8.0

8.0

8.0

18.0 - - 25*0

120.0

II5.O

155-0

2.0

1.0

10.0

.1.0,9

10.0

.7.0.

100.0

75.o

25.0

21.0



Table 16 : . Output and capacity, .of -proposed plants % .(cont'd)

Existing 1970 1975 1980

Libya (cOnt»d)

Semi-integrated "bar and

■ [ light sections:/ ",".-■ capacity

: -. ' output

capacity-

output

capacity

output

capacity

output

capacity )
output )

capacity )

out put <

capacity (

output I
capacity '

output )

Wire:

Welded tube s

Iron^ castings

Integrated1

bar, etc.:

Wire rocl:

Shoot9 etc.

plater ■ _.\-

Seanttess tubes:
tons "per annijm.

Medium sec.:

Tin-plate: :■■'

Forgings:

Sudan

Wire:

Welded tube :

Iron, castings

5.0

9.0

20.0

60.0 60.0

5-0 . 30.0-, 60.0

50.0

20.0

27-0

70.0

sections 370

300.0

.-Flats 145

60 ;q

' 45.0

60.0

100.0

97-0

650.0

298.0

200.0

115.0

500.0

318.0

200.0

100.0

"'60.0
66.0

60.0-

57.0

156.O

65OVO

200.0-

190.0

5-00 iO ■

492.0.

200.0

160.0

possible up to 6O9OOO t.p.a.. and1 petroleum tube up to 20,000

capacity

■ output

capacity

output

capacity

output

capacity

output

capacity

out put

capacity

putput ■

6.0

2.0

2.0

4.0

£00.0

135-0

60.0

35.0

15.0

9-0

6.0

3.0

8.0:

4.0

15*0

8.0

200.0

215.O

60.0:

55-0.

13.0

-6.0

5*0

- -8.0

7-0

15.0. .
15.0
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Ta"ble 16 (cont!d) ■:.;.:.■■)

Sudan (con*1a)

Semi4d:ntegra^Q4 bar

"; ari<i flight sections;

* B. Non-ferrous, 'metals

Morocco' ■ , ,

; Ferr*6~mangane'se;

Lead iagoi;*.

rolled.-^-

or extruded .,. ..

Zinc <isgo;fc: >„>;

output

capacity

output

capacity

output

capacity

output

capacity

output

Scrap melting and casting

of npn-ferrcra& metal :»■::■!

. B . :.■■.-. capacity

... - ■ . .. r output

Wire ^rawing;;.. ;:■:

■Sine;,ingot; :,; ■

'',...■ ■ * -- ■

capacity

Out put

capacity

output

Scrap^.m^ltiiig^,casting ., ;.

of non-ferrous>i»etal capacity

ouiput

Zinc,rQl'ied ;,(■

or extruded :

Wire drawing; ... tc;

Aluminium; rolling and

e3cc rxjbion •

capacity

output

capacity

output

capacity

output:

■

23.0

2.0

5.0

0.7

10*0

-"" " 2.5

8.0

6.0

2.3

rolled

extruded .

1970

50.0

50.0

10.0

..-7.0,;

.. 3"o
10,0

1 8.0

A?0 :

■■:3§;-:

... . yim, , . , . . ,

1975

100.0

67..O

■_■■>■ ■'■■■".

5&.0

50.©

70.0

57-0

20.0

10.0.

50.0

45.0

10.0

10.0

-5,0

50.0

40.0

12.0

5.7

20.0

1Q.6

10.0

5.0

60,0

9.0

1980

. ■. ■ ,- -

100?0

50.0

■20.0

,,,17-^ .,;,

5O.O

10.0

10.0

5o!o

: 12.0

20.0

10.0' :

lOiO

60.0 '-■■■--^■
-.:■:■ .37V0 ■:.■■■,-..;

18.0...
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Table 16 (cont'd)

Existing 1970 1975 1980

Tunisia

Lead; i#got

Scrap melting and

casting

Wire drawing:

Libya .. :;; ■:,,-■_

Scrap ;melting an<l

casting

Wire drawings *

UAR

Ferro-manganese:

Aluminium: ingbt:

capacity

output

capacity

output

capacity

output

capacity

out.put

oajiacity

output

Capacity

out.put

capacity

output

extarusion

Copper: rolling:

extrusion : '

Scrap'melting arid
casting-.;

'.-'}■■ ■ '-■'

Sudan ,

Scrap melting and

casting

Wire drawings

capacity )

output )

capacity )
output )

capacity

output )

capacity {
output I

capacity

output

capacity

output

capacity

out put

24.0

13.1

9.7

7.1

24.0 ;

'24.0/

1.3-;

2.5

2.2

10.0

10.0

40.0

24V0

20.0

15.5

10.0

7.7

10.0

'6.2

30.0

23*3

2.0

1.0

2.0

1.3

.1.1.

24*0 : . '24.0

'24^0. _.'■ . 24.O

3*9

5.0

5.0

5.0

-"50.0

50.0

110.0

5.0

2*5

2.2

50.0

110.0

61.0^

40.0

22.2

20.0

11.0

20.0

■-a.a

60.0

33.3

20.0

16.2

3.0

1.4
3.0

1.9

40.0

34.2

20.0

11.8

2?*°"
15.5 :

50.0

50.0

30^0

28.0

3.0

2.7
3.0



Annex I

of hoh-ferrous oresahd-

■ Consumption of aluminium

Y.i- .1-:-r".'.: ;■ ,v ; ■ ■":;■'■;i
(Thousand metric tons)

. 1

i

■'■- ' :!v ■:'■■' '.,■..

* Developing countries

Developed countries

of which:

United States^o/^rica.

Canada

EEC

United & ^ffi^oi1 Great"
Tjv.-+_/i. and Northern

Jap-.

1 ,, (v^rs

- ■ ' ■ ; i ■ .■ ■ ■•

developing countries

(per cent)

* developed countries

(p§r. oejvt') ;yr , , ... •.

Source: Metallffes^ll^chaft;
.^ ™ „_: , _,

, ,s.a/ , Esclucling the socialist

average

60

2,204

1,407

79

312

235

■:-. 45

126

2,264

(2.7)

(97>3);

., i960

. 156

'3,494

1,541

110

703

360

. 151

229

3,250

(4.8)

,(95.2i).

1961

167

-3,294 .

1,-791

■'-■■■•123

687

284

186

223

3,461

(4^8)

io^-.-': Metal' Statx&frics,

countries of Eastern Bi

1962. ,

202

3,687 4

2,089 2

128

735

287

I84

264

3,889. 4

(5.2)

■

irope and

220,..

,095

,340

142

794

319"

219

282

,316

(5,1)

5^9)..

■■ -I-

Asia.

. 239;

4,540

2,535

160

889

■■• ■> X '''.1 V'i:'' '■

359

262

. 335

4V779

(5.0)

i

:■.■;'.
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Production of bauxite (gross weight)

1953-

"■-'-. ■■ •■■■ -" - ■;... . ■- --average .. I960 1961 1962

(Thousand metric tons)

1963-1965
. , as per

1963 1964 1965 1953-1955

Developing countries 9,491 17,394 19,176 20,799 19,256 20,616 ;

of which: ,

GuW^ 2,377 3,422 '3,253 3,592 2,376 2,508 2,873 109

Guinea 417 1,378 1,767 1,758 -1,664 .1,433

Jamaica -^015 5,841 ^566 1,106 7,080 7,824 8,705 391

Surinam 3,253 3,455 3,453 3,297 3,504 3,996

Others 1,429 3?S38 4,137 4,446 4,632 4,855

Developed countries 3,854 5,398 4,964 5,239 5,507 6,270

of which:

Australia 6 71 16 30 360 902

France . 1*312 2,067 2,225 2,194 2,028 2,436/; 2,651 181

United States of ,Q
America a/ ■' I,8l6 2,030 1,248 1,391 1,549 1,632 1,683

Others 720 1,230 1,475 1,624 1,570 l,30p ■

Total^ 13,345 23,332 24,140 26,038 24,763 26,886

of which:

OlmtrieS; \n.i) .(76.9) (79.4) (79.9) (77.8) (76.7)

) (20.6) C20.D (22,21

Source:

Statistics.

Statistical Office. Metallgesellschaft A.G.: Metal

a/ Data represent dried equivalent of crude ore,

b/ Excluding the socialist countries of Eastern Europe and Asia.
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Production of primary aluminium ..-. a:■:%■ ■^\'*y.'i_J}-j±/;xj^:^^?.-

v~'■■'■ ■-•■■"l''■-"■' r- .:■-;'..: (Thousand.metric tons)

-}■■-■ ":'x.;.

L ■■ ■ i ■ ■

'."'■■"C'.v ^' ■ ' ""' '•' v-'

1953-

. 1955. , . , ..,.

1963-65

,:; ' as per

cent of

&-:-.,;. 1^63 --1964- 1-965 1-953-55

v :JPevelp|>ing countries-; 19 113 , 118 146: 174

l -iDeveloped countries ■ .2,355 3,503' 3,4Q2 : 3,711 -4,076

of which*

Australia

Canada ■ '' ■ ■ ■1-:

Fraiibe

Germany (FecLJ 'Rep. ) ■

Japan

Norway: . .;■.-. ■;,;■.

United States of ^-;-

America ^

QttwL. ,.-.:.:. :::.

i

' 520

12b

! 124

52

62

1,294'
. 182 .

12

' : 691;

239 ;

.-■■iS$-'

133

165;

1,82.8,

-266-

13

602

280

■- 173""

154

172.;

1,727'

281.:

16

626

295

■■■ 178

171

2Q6

l»92_l.,

. ..298

42

653

299

209

224

226

2,100

- 323

, 80.,

764

316

220

2o5 -
* 1..' v .1,

.■--,."562

2,316

390

34^"
238

r< ^276

2,49? ,

■'"'265

"i79
;:' 501

: 411

,....178

' "2,374 3,616 3,520 3,857 4,250 4,80^

of which:

Developing ;

(per oeniy ' ' (ti.8) " (3".l) C3-4) " (3-8)' (4-l)..<3.9);

r: ■-(■■•,- ■:■) ■{ |-

.) (96V2)' (?5.?L(?6.1)

a/ Excluding the socialist countries of Eastern Europe
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Consumption of refined copper .......■: .,..■. :;_•"_ ,;.,.;. :: ,, ..-.„;

. , . . . [■•.,-' ■'■■:■"■-.■■;. (Thousand metric tons)

■;;.-■■:-•■ " •'■:•- ■'"- : ; ' -- ' " ' *"'"" " ": ; '-1963-65
1953- . as per

1955 /ceat of
average 196O;; 1961 1962 1963 1964 1965^1953-55

Developing countries 131 210 20? 253 202-315 317 227

Developed countries ^2,787"- 3,572 3,831 3,849 4,103 4,551 4,;671 159

of which: , -:-.:.

United States of , ; ■, ■■■- ■',\

America , .1,285 1,225 ■ 1,327, 1,451 1»582 1,656 1,798 _ 131

Canada 105 107 129 138 153 183 195 . 169

, EEC 637 1,047 1,110 1,045 1,057 . ,1,190 1,173 179

United. Kingdom of . ;

Great Britain and

Horthem Ireland 429 560 529 526 558 633 645 143

Japan 100 304 375 301 352 458" 421; 410

Others :. 231 329 361 388 4OI 431 439 183

- Total^-■-•- - 2,918 3,782- 4,038 -47102 4,365 4,866 4,988 162
of which: . ■ .

Developing countries

(percent) ; (4.5.) .(5.6) (5.1).. (6.2) . (6.0) (6,5) (6.4)

Developed cbuntries

(per cent) (95.5) (94.4) (94.9) (93.8) (94.O) (93.3) (93.6)

Souroet British Bureau of Hon-ferrous Metal Statistics; World non-ferrous

Metal Statistics: Metallgesgllschaft A0-Q.i, Metal Statistics. .;,

a/ Partly estimated* r - . ; "

b/ Excluding the socialist countries. of Eastern Europe and Asia,.
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Production of copper ore (Cu content1

metric ,-fcons)

W
1963-1965

as per

^ , ■ cent of
average ,1960 19,61 1962. ... 1963 1964 1965 1953-1955

Developing countries

of which: .

Chile ■'.'■•■■• ; -■ ■

Congo (Dem, Rep.)

Peru ■ . :

Zambia . ,

Others

Developed countries

of which:'

Australia'

Canada

Japan

.United .States ... .

.of America

Others

■■■■-of■■■which- -'■' ■ - ■ -

1,173

386

224

.39

■367

1-5.7 .

1,343

43

267

66

834

135

2,518 '

1

■li

?->

,846

536

302

181.

576

251

,lH

ill

399

89

980

I85

610

1,861

* 552
295

198

' 575

241'

1,849

97

, 398

96

1,051

201

3,710

1,873

■ 590

' 297

167

562

. 257

1,933

.. 109

415

104

■1,114

191

3,806

1,925

599

271

178

' 588

... 289

1,928

115

411

107

1*101

■ 194

3,853

2,006

630

277

178

632

289

1,997

103

448

- 106

1,132.

' 208

4,003

.- 2

2,

1,

4,

,041 •■'
'■■■ - :

582

288 :

178 ^

696

291 -■'■

rl09;

f98

462 .

107 ,.,
,.

229-" '

213 ■

150

170

156

124

^ ,.,456

174

■.•..166-

.- ;;150

"-245
,165:

'> ; 162 .

■'138

' ;.i52 -

,.159

developing coun

tries (per cent) (4606)

developed coun

tries :.(per /cent) .(53.4)

(51.1) (50.2) (49.2) (50.0) (49.2)

(48.9) (49.8) (50.8) (50.0) (50.8)

: United Nations Statistical Office; British Bureau of H
~ ■""' Metal--Statistics": '-World Non-Ferrous Ifetal Statistics.

a/

Excluding'^- socialist' cbunfri^ of 'Eastern ^rope.aii: Asia.
.a number of small .producers for which data are not" available. .

excluding



Annex I

Page '6

. -"„.' ')'■' ' .'■■';. - ,.

I}eyeloping countries

of which

_Chile , .

Congo (pern*Rep*)

.Zambia

Others

Developed countries

of which

■ Belgium ' ' ' '

Canada

■'German CFecLRep.)

■ Japan

: ■ ■ /

1953-

1955
average-

■.■■'■..600 '

... :/'217

■ -Ill

. - 170

.102

■2,500

154

236

'". 235
" 104

i960

"-910

226

176

■,,402

106 ■

3,322

212

378

309

248

■ 1961

• 964

.226

,■205

■416

117

3,393

232

.369

304

277

■■ 1962

■1.072

, .263

238

■ .,433

138

3,432

221

347

308

270

-■■ 1963

1,042

;<259

.198

,439

. 14.6

3,472

271

344

303

295

-(Thousand metric tons)

1964

" 1/144-

278

212

497

157

3,715

286

371

336

342

1965^

"1,1.83;

289

. .200;

522

172

3,995

309.

390

357

366

1963-1965
as per

cent'of

1953-1955

■'"'i&f' '

■ .127

...-183-

286

:155

■ 149

187

..... 3.56

: ,141:

. 321-

'United Kingdom of ...

Great Britain and

. .Northern Ireland:. .214 219 238 232 214 245 ''256:"\ 111

...United States of. i

America- ;-:- r?363 ' Iy6'44 1',"663 ' 17726

' Others ' ' : '-" ■ 194 312 310 '3^8

723

322

,1? 824

311

1, 95.7 ..

360

.135

• 171

^ ■ 3,100 4,232 4i357 4,504 4,514 4,859 ,5,178 156

of which . , ... ' " . - "■"■.■ _ ■. •-. -4"

developing countries . - _..:

(percent) , . . (l?.4) (,21.5) (22a) (22,8) (23,1); (23-5.) (22,8)-

developed countries , ' — ■■■- - ■- ~ ■ -

(per"cent): (8O06) (78,5) (77-9) (76.2)'(76.9) (76,5) (77-2),.

Source: United Nations Statistical Office; Metallgesellschaft A.oG» r Metal

Statistics^ British Bureau of Non-Ferrous Metal Statistics.; World

■ ■ Hon^feffrous Metal Statistics. ' ■' ■■.....■

a/ Partly estimated'.!

b/ Excluding the socialist countries of Eastern Europe and Asia.
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r-efinea lead by regions; 19^-195^ (average) &^-j-;96q-1965:

(Thousajid metric tons)

Developed countries .

North America

Western Europe
Oceania and! South Africa

Japan -,-,.■

Developing countries

La'tin America

Asia and.Far East

Africa

Yugoslavia ;.

.Average

1953-1955

.1,785 .

;■•■ 1,684.-
766

■ 819

■:.'.■' 5.6"'

101

64-"
19,.

■7-
11

2,

.2,

1,

y\J\J

217

052

846

041

66

100

I65

98

38

6

23

1961

2?3OO

2,106

878

1,038

. .64
■ ' 126 ■■

195
114..

41

5

35

1962

2,399

■ :2,187;

946

1,060

. '6V
118

212

.. .-llBv

50,

10

39

1963

2,505.

.2,267-

985
1,070

"■' 82"

130;

238

■-. 125'

. 56.

5o

1964

■ 2,,©6

■2,414
1,018

%142

■ 90

■ -;. 164

282

.:. 140

76

:■■ 16
50

2

2

1

1

1965

,737

,445
,043
,161

84
157

292

149
78

15
50

a/Excluding the socialist countries of Eastern-Europe "and-

Production of lead ores and concentrates by regions 1953-195ES(average) and 1960-1965

-Content) '

1953-1955
1961 1962:1963 ., 1964 1965

Developed countries

.. North America , -.

■ Western 'EHirppe '"

.;. Oceania and. .South Africa.

.. Japan:" ';.■. : r '.■•...■ ■■.:'-"

Developing" ^countries : .

Latin America

A£i;a and Far Eas:t.

Africa

Jugoslavia

1,753 ."-1,810--1,-768 1,854 1,865-1,8912,033

1,106 1,119 1,111 1,201 l,2l& -1,234 1*318
490 420 413 416 420 460 552

234 ' 286 311 - 2"82 - ;: ^255- '■'■ -249 261
359. 373 341 449 ., 488.. 471 450
■23 .

647
387

34
140

■86

40

691 "
393

46

159

93

46

"657
396

44
122

95

.54

653' '
388

: ,44

125
96

. .-:53 .-."

645 :
287

-: 44 ..-
117

101

. 54

■■ 657
401

,-43

111

102

55

715

415
49

154

97

a/Excluding the socialist countries of Eastern Europe and Asia.
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Production o£>..refined lead' "by regions I953r-19^,5 (ayerageV and'l

: __^_ . . ._____. .. .. (Thousand metric tons)

Average

1953-1955:
I960 1961 1962 1963 1964 .1965

World™'

Developed countries ' .■:

■ North-America

Western Europe

Oceania and South Africa

Japan

Developing countries

Latin America

Asia and Par East

Africa

"■'Yugoslavia

1,995'-

1.554 ■

728.

597
198

31

441

286

15

71

2,303

■ 1,840

788

769
209

74

463

281

29

64
89

2,371

1?888

873

750

182

83-

483

305

27
61

• 90-

2532O

1,841 :

797

744.
208

. 92

479

297
27.

57
•-98

2,457

1,958

;828
785
244
101

499.

313

30

52

■ ■ 104

2,568

2,-092

1 908

805
271

108

476

302

30-.

■ 43"

-101

2,621

2,125

902

832

282

109

496

309

30

55
102

a/Excluding the socialist countries of Eastern Europe and Asia.

inc. faj regions 1953-1955 (average) and 1960-196^

._. '_ (Thousand metric tons)

1953-1955 l96° I962" l 1964 1965

World-'

Developed countries

i'jorth America

Western Europe

Oceania and South Africa

Japan

Developing countries

Latin America

Asia and Far East

"Africa

Yugoslavia .■ ,

2,032 2,472 2,622

1,944

948
818.

79

99

- 88

46

31

1

9-

2,271

860

1.100

123

189

201

81

90

3

27

2 ; 406

946

1,1"29
103

228

216

85
100

•" "4
27

2,726

2,484

1,014

1,121

115

234'

2,958 3,243

2,663 2,936

1,107

1,130

132

295

1,173
1.252

155
356

3,390

3,075

1,362

1,254

147
312

242- 295 ' 307 315

92

117

4

123

130

■5
■ 37

137
130

5

35

144
130

6

35

a/Excluding the socialist countries of Eastern Europe and Asia.



E/CN.14/INR/153
Annex I

Page 9

Production of sine ores and concentrates by regions 1953-1955 (average)
and 1960-1965

_^ (thousand metric tons metal content)

■,^?rfrfL 3.960 1961 1962 1963 1964 1965
1953-1955

World^ 2,239 2,563 2,649 2,803 2,859 3,203 3,478

Developed countries

North America

Western Europe

Oceania and South Africa

Japan

Developing countries

Latin America

Asia and Par East

Africa

Yugoslavia

1,627

831
418

273

105

712

445
11

197

59

1,808

824

518
309

!57

755
474
20

205

56

1,894
865

552

309
168

755
489
18

188

60

1,985

959

499

334

193

818

520

19
218

61

2,035
979
513

345
198

824
532

20

211

61

2,321

1,240

515
349

217

882

541

35
240

66

2,4o6

1,434
478

353

221

992

596

43

286

67

a/Excluding the socialist countries of Eastern Europe and Asia.

Slab zinc production by regions I960 to 1965

World^/

Developed countries

North. America

Western Europe

Oceania and South Africa

Japan

Developing countries

Latin America

Africa

Yugoslavia

I960

2,439

2,218

1,028

887
122

181

221

103

82

36

1961

2,570

2,344
1,061

930

141
; 212

226

101

88

1962

2,653

2,409

1,105
888

171

245

1 244
108

97

39

(Thousand

1963

2,742

2,464
1,121

878

183
282

278

132

104
42

metric tons)

1964

2,959 3

2,671 2

1,237 1

930

188

316

288

142

101

45 ^

1965

,124

,832

,303

960

202

367

292

144
102

46

a/Excluding the socialist countries of Eastern Europe and Asia,
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Annex II:

:■--: annex ii -.";■■■ :

n valuation of output. ' ■ :■';'. \

Only in a few cases are production figures given in value so' that in

most cases it has been necessary to value the output in tons by average

export prices where tjae commodity is usually exported or at import prices

where it is normally imported., It is also necessary to avoid duplication

in the value of the,output of a sector since for example tubes are usually
made from imported strip, wire drawn from imported rod and so on, The

figures given in the. tables are net figures in this sense and the average

values used for the purpose failing published figures and based mainly on
import, are. as follows: ■ . ; ' . ; ■ ';.■-..;. . .;V\.^;

Gross value

(normal)

value-added

Main material Used

JLper ton

Iron & steel—'

Iron castings

Forgings

"Mire"

Tubes

Bar from scrap

Integrated bar

Integrated sheet

Tin plate

Hon-ferrous

Castings

. Hire ■-■-■" -

Lead tubes

Refining: lead/zinc
copper & alum.

Lead/zinc: production
\ ". : ; . rolling, etc

Aluminium: production

:. .;. .;."' extrusion

Aiuminiumt rollingj etc

Coppers roiling ami extru-
: '"■ ■■ ■ ■■ - - .■ sion \ '■" ""

200

400

150

200

100

100

150

220

000

€00

500

300

8007500
300 .

500

500

700

000

60

200

30

30

32

32

78

.60

700
40b
350

75
150

100

150

: 200

150

.400

950

25 (scrap)
150

100

150

25 (scrap)

120 (h*£o coil)

- (scrap) .
800

- (scrap)
-; (scrap)
- (scrap)
- . (ore) !- :

- (alumina)
- (bar)"
- .(slab).;;

8b6 b/ • : ^

a/ All.: products and qualiiies not.produced' in the stib-regipn are valued at
one-third above this price equivalent to 5 per cent in tc)talo; ■ . .

b/-United Spates maximum price is ^920 per.ton- _ . ..-. ., : .; ;:
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For iron and steel the prices.of materials used are. actual prices and

value added a residual which is lower than the formal1 given a"bove for in

tegrated operations "but higher in, ti;e use of foundr^production* For non-

ferrous "metals the prices "of "m'^teHalsused ,are *re.siiiUa;is after allowing

a 2 per cent return on capital.■■■'■■'/

For iron castings capital investment per annual ton is -taken at $100

and man hours at 5Gffor:tinrlp3.ati from hot--rolled coil S25O and 10 manhours-
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Country: Any country subject to variations in totals in exports, and perhaps
.:•-:.■„ i ■''-in-"ininihg"-' ■'--■■:- -■"--■■-•■ - ■-. ..■.■■—■.-. ■..-■• ■.•.-. ..- ■■ ■•■ ■ .

Distribution in gross output of industry ISIC No. 341» *Year.l964 - no export
- ■ ■;,;::.-.:..™™......,/.™.. ,., ..,£•:. ,i—v.:.v --...^'.'....v-. ■.. --4980. --exports

Gross output

supplied-

^i'nal, destination, "total "* ' V
- - Gonsumptien;-a. private' - -— ■ .....,--.

b. public -

Fixed capital formation ■-
■ ■ ■ Changes-in-stocks-(-}- ot---)■• ■■• --

Exports *

-Intermediate ■destination^ tetal- 100«0.

; 0 AgricHlture, etc. 2

' '1 Mining and quarrying 2 "

-20) Food--manuf•■ ind* ■■ 1-v

)

-24

27

■30

92

34
35y

36/37
38

39

4

5
61 .

62/63
64■"'■■■
7

^£tal gross output-

1

50

25

13
. —. ,

5
—

■ ■ ■ '—

1

100.0
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Page-2 ■ ■■■-■■■

Input structure of industry ISXG.go. 341. Year 1980

" . i ■.'■ '"■ -."' - ■, ■ ii -....■■ ."■.:■ "

0 Agriculture, etc.

-. 1 Mining and eruarrying

20 Pood manufacturing industry

21

?2

23

25

26

27 .

?8

29

30

31

32

33

u ■

35

36/37

38

^9

A

fa

6?/63

6/1

7

ft/Q

Total intermediate inputs -■

Salaries and wages ■ ' ;

"Total' gross output

(At 196A crices)

Tunisia

absolute

1,600

- 175

400

5.895

2,180

3*540

455

625

300

600

3,950

2,055

2,090

23,865

4.775

'"'49;935
(37,700)

Co

efficient

0,0341

..O..QO37•''.

0.0085

0.1256-

0.0464

0.0754

0*0097

0.0133

0.0064

0.0128

0.0841

0.0438

0.0445

0.5083
/:. 0..-1016.,.

. O.39Q1.
""' 170000'

Libya

absblute

8(3. *

loo

280

740

13*690

250

395

160

160

1,275

1,195

: 620

-:L. .

18,945
•'-:■ 2^420

,,,. i3,7Q.._

(28,100)

Co

efficient

-

0.0030

0.0037

0.0105

0.0277

0.5119

0.0094

0.0148

0.0060

0.0060

0.0477

0.0447

0o0232

0.7086

0.0905

0.2009
■- 1.0000
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■Input structure or industry ISIG-,

.0 .

:7.-f ■

20

21

,22-:

" 23

..' .24.""-

■ 27,

. 28

. 29....':

. 30 ....

.31

■ 32 .

.-..33,-.

..34,.

35

■36/3?

.38 ,:

;:■■:■:& '■•■.

,'.'.,-,'-5-' ■
\6i -.

.62/63

64

Agriculture, ^tc» : .,

Mining and quarrying

Food manufacturing industry

Coke

' Electricity, ...

Refractories

Petroleum

. Chemicals .....,■,.

■ Machinery V -.. . ' ■■ ...V. .... .. ,.....

Metal products

Transport

.■-Services ■;",". .:,/ '..-. .-.■".". :. . ■ '"■" -

...Total . '■ .".■- .......' ,

.... Scrap metal . ....■". . .■ -.■ . ..... .

Basic; metal '....' ■,. .

:. Ore-and concentrate ■ ■ . ;;.

Total"intermediate , "

"■■"Salaries-■"and wa^es--'^1"- .■".■■•.-.■

■Capital: 20$ ■ - ■ ;-

Total gross output

,\ ■ • ■ ■ ^ •. ■ . . - ■-..

; .. :.; ■ , ■ . . . ■■;■■■ ''■ ■. v--lir

. ,-. . i ■■,-■- f s,; ■

Uo.- 342 -■ including.ferro

Tunisia

absolute

750

530

180

; 40

40

100

100

50

: -^200■

2,990

5iO5O

^3,910

..■•■": 2^660

- 14,430

2,050

2^820^

19,000

Co

efficient ■

0*0389

0.0275

0^0093

0,0021

0.0021

0.0052

-Oo0052

■0.0026-■

0.0622 '

0.1549
f '"

Oi'2616 ■

0.1922

,0^1389 -

0.7476 v-

0.1062 -■-.

0-1462 -••

1D0000

-manganese, Year 1980

Libya

absolute

: 180

145'

■ 50

40

40

100

100

50

■ i-^tj--.-

2,040

6,850

4,780

-"■ ■■- ■-■■—. ■ ■

13,630

: 1*170-

700-

15,500 .

Co

efficient

.o:.Qll6

0.0094

0.0032

0.0026

0.0026

0.0065

0.0065

,0.0032

.■Q; 079? "-"■'"

0.1316

0^4394

0.3084

■ ■■ ;.'■■■ --";' ■---■- ■■■ -

0.0794 -

. 0.O755 -"

:^.O45i-

•■"ii.OOOO--"--

. . ■:'■... ............

■ intermediate,;; inputs; ;

Salairies and wages 7 ■ ■

Iiidirect taxes^less subsidies

Total gross output
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Input;..Structure. .ofqjaduste.-iSIC.;I^

;'i-."Morocco1 " . . Co--;':. ■ Algeria ■■ . Co-

-0 .-.Affpiculture» etc.

.,1,100 ,:....0*0.219-:..:_ .:4*000..,. ..-J3-.Q302

... , :■ 20. ,

,- 21^..

■■-"■"22

... 23

■' -"-24

■-■■-25

_::;-^$6,

■:"-'■■■■'-A

" •'■■5S

-.'.;• 30.™.

,.-:,!-31..,

;.32

- .33-..

- -34

.. ,~,. .io/37:

^:-,.:.^,..

. -■ ' V5

... -62/63

64

: 7

8/9

,J16od.=,manufacturinff industry, ,.....-

'■"' ■ :' . , :■.

- - ■■ ' . ■. '■■<-■

/p.. ■'-...■.

■.■'- ' ■

■ ■; "• ■■"■:- .■■'

-,'';■ ■. ' i . ..""■"■

- ■" -■- -■■■■ ■■ ■■ - ■' ■-' ■

£■■'■ " sL ■ ■ ■ ,."■-'

Total intermediate inputs

Salaries and wages

Rest,20$ capital

Total gross output

.. ;150.

..- 400

.4,210

■1,965

.. ...5.50.

.....300.

... -.500

195X5-

29,240

5,125
15,785
50,150

■ 0.0030.,;

0,0080 ..

0,0839.

0 26Q7

..Q,0.U0.,;:

D,.0Q.6GV...

,.Q0QXQQ „

:..■■■. , --i ■

.. .P..0436".'-

G..Q499

0-0.3.02 .

■8-5830
.'■0,1022

0,3148
1,0000

! ' ■ ' .' ■ -

■ .: ■'"]

,,::,^;.6O0,,

- ■ . -■..,

1,020

... 15*460;,

.„. .,4,770

..,,.-..,.;i.;:64Q...

..........1,390...

.:\,,,,^396. ..

4s8lt)

1*690

..6,605...

70,810

16,240

45,570

132,620

'•'■■■■ .

■

.,,:,.0*0045

, ...4,0077

.. VC1..II65

,-,,a*.Q36O

;Q,.Q124

,..,.■0.0105

_;fl*Q105

0,0363

^V'g,058O

.0.0498

0.5340

0,1224

0-3436

lbOOOO

(At 1964 prices) " ' (44,600)" -; ; ■ -: - (131^100) ■—
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22

23

.21

26

Morocco Input co- Algeria" Input co-=
value■ ■■ efficient' value efficient

.0 -Agriculture,: etc

_1 , Mining and. ■'quarrying,

.20—■" Food manufacturing-industry

Coke 3'. 900

24 Electricity

g*Q5QQ_:. ' iyVo'0 "q.o'157

1VOO0 ' " 0.0092

Refractories

Petroleum

27 Chemicals

28 -Machinery

Metal products .,,...

-£22——O£Q^6_.-_-.^l__30o'"...' "6.V0628

JOO^.::.:P°0064 "' lli5OQL_JlJ?i2|38.

■500 - 0 = 0064 1,000 r0o0092

Transport 200 -•■ Ch-0026 300 0,0028

Services -3.000 0=0385

Scrap metal (residual) ■O,-1667

-33__..;• Basic- metal (r.esldual.) ■-"' 16,000

.Ore .and concentrate (residual).- 13,000'

36/37 Total intermediate . 51*000 c ■■■■■■0.6924

38- Salaries and 'wages

39 Capital

,4— -Total gross output 783 000 ■; ■. _: i^ooo^i^iojBtjgp i;"oooo

Total'intermediate ..inputs
"Salaries1:.and wages

Indirect- taxes less subsidies rest
Rest ■■'•■. '' '
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Input'structure of industry ISIC Ng».J4l, Year ,1980

■: •■:■:-■■ '■■■.■■•■:' - -■■MR-
absolute

Go l Cb-
absolute^ efficient

Total Intermediate inputs
Salaries and wages'

. ResV20/j capital
Total gross output

149,415
16,085

257,320

(At 1964 pr.ices)

0.5806 ;

0,0637
0-3557'
1.0000

0=6943
0.0622

16,635 1.0000

(273,300) (15,150)
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Input structure of industry ISIC No*342 + ferro manganese, ffear "1980

UAR . .Co- ' Sudan .. Co-

'absoiute ; efficient absoluteV efficient

0 Agriculture, etc.

20 Food manufacturing, industry .,

21

23 Coke 2,400 0.0116 100, 0.0119

24 Electricity 10,600 Oo0512

Refractories 2,000 0,0097 35v 0^0042

26 Petroleum 500 0,0024 20. 0.0024

Chemicals 3,000 0o0145 20: 0.0024

■Machinery 7,000 0.0338 QaQ060

29 Metal products 2,000 0*0097 50: 0.0060.

30 Transport ,500 0.0024 30 0.0036

31 Services 10,400 Oo0502 825 0.0982

32 To-tal 38,400 0.1855 19215 ■'' 0.1446

33 metal 41,000 0,1981 3,700; 0.4405

34 Basic metal 64,500 0.3116 2,670^ Oo3179

35 26B1OO 0,1261

36/37 Total intermediate 170,000 0.8213 7,585 0.9030

38 Salaries and wases 11,500 - 0.0556 395 . 0,0470

39 Capital 25,500 0.1201 420' 0.0500

4 Gross output 207,700 1.0000 8,400 1.0000

61

62/63

8/9

Total"intermediate inputs

Salaries and wages

Indirect taxes less subsidies

Rest , '

Total gross output
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Wire drawing and wire products

Country: Morocco - - ■■-"'■'

Input structureof. industry.1 ISIC No.341

ly "^ " '

Absolute values;; . :. .Jnput .coefficients

;"' ..' fooo "'.-■., ' ...

Total

of wMoh

imported 2 as .& of 1

0

' l

. 20

21

■ 22;
.23."

24
5

:: 26 r_

27 ..
..... 23-■■ -

.. 29 .

3° .
31- ■-

. •■ .32^. ... ,_.

33,

"■■•■54": ■ :
.V:-.35 V,-,-.:

36/37
- 38"

.-,..39..-:' ■ • ■ ■

. 4 , - .

5 "
61 ),,

62/63)
■-■64-y ■"

? >■•
; 8/9 ) ex.?

2-

. 4 ..

2

4
14

2

644
■ 10

2

4 'V0018 -

. ^ .QO35 .-.

, i'ooia.. .

.0035
'■ ••■■■• -■ ,0124

.0018,. :

, .5689
■ ■ ,0088

. . ;; .0018

20

-4
32

■ 0177.

.0035

.0283

Total intermediate inputs 740

. Salaries and wages 252

Indirect taxes less subsidies &0

Depreciation ., -j 20

Profit . ,. 60

Total gross output ""1,132"

.6537
... 2.226
.0530

.0177

-.0530

1.0000



I

Ferrous and non-ferrous foundry

Country: Morocco

Input structure of industry ISIC

Tear 1964

--:-.. ■\.>r-x\:.--.-r -;-ir-vf-.: wdz

0, .,, ;/;, . '. ■ ■ 'Z.t^y
1

20 : '-.: ,

21

22' ,

23 ' " ■ ■■■; ■'
24

25
26

27
28 -,-.:■*.

29
30

31
32 : -.-..

33 : ■..■■'■"'

34 \ - ■ ■ '

36/37 -':-■
■,38 ;. ... ,... ..:--yr., . . ,,...;.
39" - ■■:■ -

■■■-4:--;- ■■■."■■■'■

'■■"■5 - lli::""' ' ■■■■■"■ : "' ■■■"

62/63) --a;-.

64 )
7 )

_8/9.)-ex*.7964 -

Total intermediate inputs

Salaries and" wages and soc.

■■ -* bharges-*~— ■;•"■'* " *

Indirect taif^s'less subsi-

' ' ■ foes ■ -.'• '-■'"' ■
Depreciation

Profit <:. ='- ■-

Total sross output

■ : ■.:.■'■..., I.

No. 341/342. .,H. ...

Absolute values

V --I--./-::--.'. ; ■■.■.. of which

-. ,T<ital imported

2

8

6

2

6

28

96

28

859
82

•4

6

56

.-■-..5o:- ': ".■.■■■■ ■■
30

■ 120 ;._■.:.:

1,530

1 i Io2

166

38

306

3,2(32

Annex III ;j ■•. '.

Page 9

"... ,.- „. ....' ..(..,_,.. , .-

Input coefficients

2 as $> of 1

■■.■■.'■?"■ ' ■ ''

■■■.'■ ' r i-

.0007 . •.

.0025

.0019

.0007

,0019 ■;-,

.0087 . :."v.

.0300 ■ ■■■-■ -.v

.0087 ■:
i2665

.0256

■-

.0013 '..;■:

.0019

.0175

,J,:-.:..oi56.."-'.A:...- :rv ■:■.<-.

.0094 .

.0374-^.

'4778 „/.: -;\.-
. .^-...a/M _—1— -,-■ -- ■ ■■■

.30^7
.■.■/.■.^'.■■Os'ti-'j1;;*!'^.;; ;. ^1" . „*

■:-:^H£^t..&-in'-:ri ■ .

, 1,0000 '^^:■''■■
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Lead production and refining

Country: Morocco

Input structure of industry ISIC >. 342

0

1

20

21

22

23

24

25
26

27
28

29
30

31

, 32

33

34

3,5
36/37

38

39

4

5
61 )

62/63)
64 )

M

......,..,.+»..,, ........W:.,......,, ,„.._.... .......

■'''■■;'-':-:.-:/: ' --Absolute

Total

Values

of which

imported

Input coefficients .

2 as % of 1.

exi

■■■'■2

■■26

242

14

12

6

2

78

19-2

88

-7332

.0009

.0009

.0003

.0037

.0347

.0020

.0017

.0009

.0003

.0112

.0126

Total intermediate inputs 5,786

Salaries and.wages 592

Indirect, taxes less

subsidies' , ;.8O

Depreciation . 110,

;8299
.0849

,0115

■;o58o
1.0000Total gross output 6,972



Rolling and wire drawing

Country: Morocco

Input structure of industry ISIC No. 342

Tear 1964
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0

1

20

21

22

23

24

25
26

27
28

29

30

31
32

33

34

35

36/37
38

39

4

5
61

62/63
64
7

8/9 ex 7

Total intermediate inputs

Salaries and wages

Indirect taxes less

subsidies

Depreciation

Profit

Total gross output

Absolute values

$'000

of which

Total imported

-

4
92

. 2

50

8

2

99*8

25 = 8

2

2

26

10

68

1,502

378

72

100

454
2,506

Input coefficients

2 as % of 1

0.0016

0o0368

0,0008

0.0200

0,0032

0.0008

O,3?92.

0ol032

0,0016

0,0016

0.0104

0.0040

0.0272

0*5994
■0.1509

0,0287

0.0399
0.1812

1,0000
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Trade in iron and

Exports* :. ■;'■

Own production

Imports ',. ■ :

Home market.

AMEX IV

steel 1964

Morocco

-. 2.1

: 28.0 :

30.1 >

Algeria

0.3

3.5

41-7

44.9

Tunisia

0.5

14.1 "■

14.6

Libya

0.5

26.8 ;

27.3'

UAH

3-3

81.4

40,2

118.3

Sudan

13.1

13.1

* Almost entirely outside Africa.

Trade in non-ferrous metals 1964-

Exports*

Own production

Imports

Horae market - ■■

Morocco

2.6

6.2

5.4

8.9

Algeria

.0.3

2.5

3.9

Tunisia

3.0

1-5

Io8 ;

Libya

-

0.9-

O.:9

TJAR

—

I8.4

2.1,

20,5

Sudan

— ■

1.3

T.3 -"

* Almost entirely outside Africa.

„.. „ -^. ,, *
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Trade in iron and steel 198Q

Morocco1" ■■ -'■ -• " 23-4 " 6,5 ~' 6.6"" - 15.8'ov52-'3

Algeria" ■■■•■i-: 4«1- •'■■ - t-"5«9 - 7-2' - ":~'T' 19• 6';'"*' ''36*^*"

Tunisia^ : :":* — • l.a:i*;- " 8.2 ' ■ ;"^ !-;-;' 3.0/ - 7.7 u"".2&w8'i

Libya - ■:-;; . --^ 1,7- ■' 21,8 *-"2.'2 - ' 2.9"; - 16.£: :45^

Sudan - - - - 17.1 - 5-9 23.0

Other countries - - - -, , - ■-,..., ,....- .. ■ —,

Total " " 7=0 53.4 14.6 -™ 3g;B'"'*"" - ""- """"""

.... 34O.§ ™...ai4.»-2~-3-5.«4-..«l4«-&. .-2-51tfO— ■ 9s-8- —- —-■■

Homei market ™ 79.8 " 100.1 "41.6 6Ov3 261.7"" 32.8

Trade in non-ferrous metals 1980 .... . , .. ,; . . . _. '.. ■'

o c6 p3 :..qj

O - -■ -H ■ - -H ■ ■ ■ ■ (Si,., . , ,- ■ ■ ■ d ■ ■-. ■■■" -: ^■•H-; r-.r ■■■ni--
o h m . =-;.:■ .;.!^i;; ;;-r-ipt ■.■■-' V <e-"■■■■• ^ •:■•■■ 0 u - ■•■ rf

In tlO. fl -H & 0 4fS O
O (—I P 1-3 tQOpEH
S ■■ «i B . : o

Morocco - 17-0 - - 2.0.9 - 4«8 32o7

Algeria 1.6 - - -- 41-4 - .9*7 52.7

Tunisia 0*6 7.5- - 4,8 - 1» 5 14.4

Libya 0=7 9.3 - - 5=9 - 1.8 17*7

UAE 3.9 6.5 - - - - 86a7 97.1

Sudan 0v4 0.6 - ™ 7.8 - 1.1 9.9

Other countries 34.8 6.2 7-2 - 6«5 - -

Total / 42.0 47*1 7-2 ' - 77.3 - - 173-6

Oina ■production ■ 65,9 69.8 16.4 11.8 148=2 6;4 - 31&5

Imports-■■■:;■ 32.7 46.7 14*4 17-7 97.1 9.9 - 2l8a5

Home market 56,6 69.4 23«6 29-5 l68o0 16.3 . - 363.4
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RAILWAYS , PIPE LINES AND PRINCIPAL FERROUS AND NON-FERROUS

MINES AND MINERAL DEPOSITS
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Coal

Copper

Iron

Petroleum

Manganese

Lead
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Location of minerals

Pipe-line existing

Pipe-line proposed

Railway

C

Cu

Fe

H
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Dans certains cas, les frontieres indiquees sur la presente

C»ne ne sont pas dSFiniiivemeni fixees. Le fait qu'elles

soni Indlquees ne sijnifie pas que i'Organisation des

Nations Unieslei reconnait ou les approuve off iciel




