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designed fo.provide a - Fframework for a pr

A  INDUSTRY DESCRIPTION = -

- -These major groups "an uen .
L. economic:characteristios d.e. faw'ﬁaterigl'reqq;remgnts,ﬂggonpmieqw;of

-factures of stéel:(billets and 8labs) ie . }
industry op produced 'By ‘méltiiig-down steel scs pe The production of wire

“;;ironaanﬁfhalf'towprcvide*ﬁﬁé'héét'nﬂpéséatyffo? the,
;;;LimﬁsfoneJiS;usedhaE-anlﬁxtqfmeltftheféhafgé So that
HQSgparatedf;pTheriron“prbdﬁced iﬁ'fhé'biéé% furance. is an alloy. of iron and .
- carbon; containing about ¢ per ceht”cakbdnfand’to}makev§téelgLﬁhehcarbon
. content igibroveht dows'by oxidation to ‘velow 1,8 per cent .and for mild
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INTRODUCTION

The following stwdy has been writtén as_qgg‘ofua'seriesqu stﬁdies
ogramme 61 ¢o~ordindted industrial

- rei-development in the' North African-subsregion, It @élnotfﬁhegefdrq written
- Qexaqtly&mn-the:linés?dhﬁWﬁiéh¥a pf§§feasihilityQSﬁhdy,unld_b% written but
. allﬁﬁheHEIGmentsiof“Suéhf 3 ' TR

:fstﬁdy: re 1nclud.ed. . _-ﬁ, .

1« Production processes

© w0 (p) The basio metals industry’indluded the ird and shesl basie
 industries:{(ISIC 341) and the non-ferrbus metals basi¢ industries. (ISIC 342).

ﬁ5élsoftﬁéii?6bn§%ifuén$SJVary:gr§@£;3ﬁ§n=§he,main

>i~;$°§19$ and. capital and'idbbﬂr?requirgmenf$.:”T@éti@ghegﬁgiéﬁegltih@ﬁstry
o may. be-divided inﬁoﬁthe*itegpated‘i:oﬁ'gﬂd@stegl;ihﬁﬁSﬁrﬁHwhigh,.ﬁﬁ@rting
:frqmairqnaoré,uprﬁ&ucesﬂir@n;”bfﬁdeféieéi‘and rolléd steel products -and

the .rolling indsubrywhich produces folléd:stéé;i§?0§ﬁé%§gf%gmmggpiemanum
‘supplied sither by the integrated

.

Sl

“;W‘and of welded:tibe is*also included bitt the forging industry and algo the

Ji@mw@M&mmﬂwwmmwmwM$iﬁi@@®wi@hw&®w@mn%mn
.-end, -pouring the: metdl “into moulds ‘may also be included in engineering

industries since they normally meke finished goods rather than rough

forgings and'casﬁings¢ _ o

;g ;$f Tﬁe-proiuc#ibnwofﬂirdn takéé;ﬁl&ééﬂiﬁ5ﬁﬁ§ ﬁi&ﬁi?fﬁraﬁégﬂﬁhéré,i@on ore

ﬂsare&ucedjﬁo-ircn-bygméaﬁs_bf-nbkéj?appfoxiﬁAtély half the coke being
-eqpﬁredﬂtorprovide'c&@bﬁﬁjfof-fhéiéhe@iéalfréauétiqnfﬁfuiﬁgnipxi@@ to
action, to, take: place.,
metal and slag are.

steel to about 0.2 per cent, either directly by blowing oxygen through the

molten metal or with the assistance of sxternal heat, e.g. in the electric
furnace or open hearth furnace. The liquid steel so obbained is either
poured into moulds to form ingots or is cast directly into semi~finished
shapes in a continuous casting machine., The ingots or semi-manufactures
are then rolled into finished shapes by heating the material to make it

malleable and then passing through rolls of appropriate desigh,”

'Thé:iﬁtégratéi'indﬁsﬁ:y must{bé%op rétéd:onfa“lérge‘SGalé'ﬁi%h'an"

" angual oltput of ‘at least 200,000 tons (see below). ' The ‘scals ‘of -6peration .
of the Tolling industry d
l‘dan‘bé'pfodﬁged at'a.reaaanable,cost-at an annual output of about . 25,000

pends. on the ‘type. of product but reinforcing bar

. Yons while wire drawing and tube;wglding_cah-wdrk"econOmiCallﬁloﬁ'a?ve:y
- ' Sma]_l Spalén AR . ) 7 o . . ) TR PoTR e e
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Ap) ‘The non-ferrous metal 1ndustry 1ncludee alumlnlum, oopper,

. 1ead and zine .and their alloys “and &t a'mich lower level of oonsumptlon,
: _}tlni maguesium and antlmony ak well as alloylng elements suoh as. Manganese,
‘nickel, chromium and molybdenum and the rarer metals guch as. benylllum.

As in the case of the iron and steel industry the 1ndustry includes’
integrated opermtlons as well as serap meltlng, rolllng, draw1ng and
exfrusmon. :

The methods of production of these meta,lq dlffer from those usad in
the iron and steel. industry in the follow1ng respectss Fﬁrstly, the ores
‘usually have ‘a much lower content é.g. '3 per cent for copper and 7-12 per

eent for lead ard zing compared with 50 to 60 per cent for iron so.4hat a
. major concentration’ process is requlredo Secondly, it is more dlfflcult “ta
- ‘separate- each non-ferrous metal from others found in the same ore, so that
. the reflnlng process must be- repeated or. 1nterrupted. 'I’hlrdlyr and in -
© contrast to steel, the metals are. normally required -in a very pure state
so that a final reflnlng process eitheriof a thermal or electrolytle
-~ character is required. Flnally, although in almost all cases coke is the
- reducing agent and sulphur reémoved by pre-roastlng as in iron maklpg, the
conditions of the chemical reactions involved are leferent. In- the case
of zine for example the: reactlon Wlll only take place at temperatures at
*whlch volatilization odcurs so that the process is conducted elther in
retorts or in a blast furnaoe w1th facllltles for. condensmg° X
In the case of copper, the usual concentrate consists of copper and
1r0n sulphide minerals (1t ie usual therefore to- 1noorporate a sulphuric
acid plant) and gangue and the separation of the crude copper 1seaoh1eved
- in two stagee.;/ In the Tirst, mineral is melted with a flux to produce
- & matte. of copper and iron sulphlde free Trom gangue. The molten matter
1% then oxidized by ‘blowing air through it which first of all ellmlnates
_siron oxide in the §lag and then tonverts the copper Su;phlde 10, “copper,
the - ‘sulphur providing the heéat. requlred as carbon does . in steel maklng. _
The metal is.not. sufflclently pure for mOSt purposes and _requires eleotro—
1vtlc reflnlng.' : : .

_/ Blast- furnaoe smelt¢ng used to be dlmost unlversal in earlier days
cbut with the advent of concéntrators and the recovery. of, copper into copper .
coricentraté iw a fine form the hlast furnace became anefficient - due to
heavy dust lossés and reverberauony smelting took over. There are gtill
T A few “blast “furnaces smeltlng copper. concentrates but these are small
operatlone only and the Onlv time +hat the blast furnace ‘operation could be.
“‘suceessfully used is when production is small and the heavy capital cost of
a reverberatory furnasce prohi o1t1ve,_
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- In the case of aluminium the affinity of the metal for oxygen is so
great that cléctrolysis;is.used.. The. process requives a high purity
alumina. - Magnesium is produced in a similar way and where sea-water is
the*ﬁoufceg“réqﬁifés"a”maj%f“édnbéhtrétidh'@rOCESs. Electrolytic methods

. may also be used in the case of both copper and zinc and is applied to
solutions of their salts, ' S R _

The rolling of the non-ferrous metals is simpler than'thai‘of_steel

7 because of their greater mglleability and can be carried out at 1QW3f1'j

temperatures. and for the same- reagon extrusion and drawing are also
pfaqticableo‘ Sheet and foil are rolled from slabs while the_septiqﬂs?
tubes and wire are drawn of extruded from bars. - The smaller diameters

. being extruded. The slabs and bare are normally  produced by continucus

casting, -

%The:alloyiﬁg-métals_are Mainly-required in the form of alloys ﬁiih_irdﬁ' '
and with the exception of high carbon ferro-manganese which is produced in
“the blast furnace in the same way as iron, are produced in electric furnaces.

2;x;_Wor1d mérkeﬁ-situation

~ i(a) World production

- The following table gives Tigures of world basic metal production in
recent years. On average, about two~thirds of shteel production is derived
- from ore and the rest from scrap while the corresponding proportion for
-aluminium, copper and lead is about four-fifths, Higher proportions of
ﬂgcrapﬂanewused,inwthehdevaioped~ceuntriesrsihdewsbrépTiS”mﬁré_ébﬁﬁaahil

. i;_Aboﬁ$T95 per ceﬁﬁ:offtbﬁal 5ésic‘met@l coﬁsumpﬁion;cgnsists-of-éteel-

;g;ﬁﬂxiﬁn;gfferéglin~adﬁition} the  main market for bhe alloying agd apating -

metals, From 1955-59 to 1964 world production/consumﬁtibn~inpreased_by;53
per cent di.e« by 6.3 per cent per annum during which periocd the world QDP
increased by about 5.0 per cent per annum., Steel experiencesrcompetitiqn
mainly from aluminium and rlastics and to a leaser_extent-from‘wood‘and-glass
and it -is estimated that about 6 per cent of -‘potential steel nsgge has -
already-been;replacedjby‘these_mamerials.,_Aﬂﬁurther one -per cent- of steel

 consumption g conmidered vulnerable to aluminium at. present and a further

‘half per cent to plastics. Forecasts of fuﬁurersteel‘consumption have been
made by ECE assuming a .combinuation of the rate of growth (5.6 berﬂceﬁt per
annum) aohieved from 1950 te 1965 and by UNCTAD which has. projected a rate
of growth of 5.0 per cent 1/ for the period 1964-75 reflecting the expected
lower rate of growth in the world ODP (4.4 per ‘cent per annum, )"

- oWorld aluminium production/consumption increased by 74 per cent from -
-1955/59Ht911964”iaee by 8.2 per cent per annum, this higher rate of increase
resulting from the replacement of steel 'and copper in many uses; aluminium
having the advantage of low density, resistance to corrdsion,_high electri-
cal conductivity and stable prices. Tt has been estimated that in the past.

rf;:A,léterastudy by.ﬂNCTAD:proposes;B per cent,
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IEarbook. .
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Q/H;Approx1mately 50 per cent metal content

4000, tin 199,

1 mllllon tons 1n

World non—ferrouq metal statzstlos aﬂd.Unlted Natlons Statlstlcal ]

) é/ }Reflned 1n 1964 prlmary productlon was copper 4700 1ead 2600, zinc

1964. ?i T
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; ;@L@ﬂ? §?rhgﬁﬁﬁw@QQIEQSBIin”thaurétio;of.the“priceq@f.the metel to the -

»1964—75-.f;‘9

. wvatteries and gasoline additives where sompetition is negligible but in other !

-consumption by 4.2 per cent. - UNCTAD hag Toredast a rate of 3.3 per cenmt . for
-primary,1eadwf9f-the:peridd-19674755j’ . : R

_fqr*1955759,to-1964‘ahdiby*lﬂﬁ\per.otﬁt.per.aﬁnum:durihg'1961€65. The *ma.jor
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composite price of copper; lead and zinc has increased its consumption by
1.4 pér centi UNCTAD has forecast an anmual rate of increase of 8.0 per
cent in consumption for the period 1964=75. - ‘

: ”;WQPI@fP?D@FQ?ibnﬂanﬁumpiiQﬁ“0£;refined‘coppergin@reaséd~by~43~perf¢ent

" {primary copper by 35 per cent) from 1955=59 to 1964 i.e. by 5.2 per cemt -

. per annum, a-rate lower than that of steel consumption reflecting’ competition

" from aluminium and also probably thé.relaﬁivelyiuﬁstable'p:ipéﬁofjthégmetal. :
During '1961-65 production increased by 4.7 per cent per annim and. consumption |

by 5:0 per cent,: The main outlet for the metal-is’in power-transmission and

" Uelectrical wiring generally and heat iransfer becague of its exceptionally
. high conduetivity while other uges Cepend on its-resistance to dorrosion. -
 Por'the period 196475 UNCTAD has forecast a rate‘offgrdwﬁﬁ_g§~530 per cemt.

“,“T-beld #inc producfion_increased'by-39"per-ceni_a 48'§9}T6ent pe?-annum.

 from 1955=59 to 1964}*while'duriﬂg*l961965.p:dduétioﬁ.i@éfedséd aﬁﬁtﬁe“annual
lw,raﬁe'of347‘per:cent and: -consumption at 5g2‘pér_cent. Major“outlets'qre in L
-1 galvanizing and in-dye casting for which purpose- there are no serious. direct .

_gompetitor34‘ﬂTherNCTADaprojection'is'4=1-per[ceni;periannum.ipcpéase_ffpm T

.. World production -of refined lead increased by 40 per cdent - 4.9 per cent
per.annum — from IS55-59 to 1964 and of primary lead by 12 per cemt = 1,7
per cent per annum. Since lead is virtually indestructible, secondary lead
ig a major source of supply. ‘Half the market for the metal is in storage

et T s

nses the market is being lost toplastios and other metals. From 1961-65.
production of refined lead increased- at the annual rate of 2.8 per cent and

R MBS 8 Ty

::Wor1d~tianroduetion .increased by 13 per_Cent*i'1¢8fper;cen$_bér,anﬁum

usgae oft-ting in tin ‘plate and other uses such as solder and -tih foil are

- -vulnerable 10 many: materials, UNCTAD has forecast & rate of growth of 11
'per_cenﬁ'per annum for primary tin sonsumption for 1964-75.: :

f-_:'(b) ;Productionﬁan&-interﬂafibnal tf@&e

. _~*Steel’prdduct10n isuwide1y sﬁréa&,'s0mé fiftyicountriéé:prdduéiné it
or some scale and .30 countries producing over a miliion tons & year. As shown

- in the following table the miin areas of production are in-the industrialized

countries, ﬁhequnderﬂdévelobEQFcouhﬁries”accbunting‘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:. : T - e
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:‘Table_ 1 2 World 3teel Produotion:u_

T:"ééﬁfrally“ oo Australla .

, {ﬁi}li&g tons)

. S Planned Canada and Rest of
E‘lI'OPG T US.A. .. Japa:t’l . economies - S. Afrlca WO.I'.LC_!.- 7- : Total .
1953 6l 8.“ Loms T sy 6T
- 1957 89,2 601204 TG 4.970 L E
3L O_L ‘113-1 SR V4

1963, 107 2

. _:? rPhls pattern of developmert ig reflected in 1nterna+1onal trade where
s although steel production has increased by about one—thlrd 51nce 1957 § world.
" exports, excluding inter-trading among the countries of the Furopean Coal

-:“ and Steel Community have remained constant at about. 25 million tons per'

annum largely because of de011n1ng gxports-to the developlng countries and
to Australla, Cenada and. South - Africa. . Exports of steel from unde“—deVEloped
_ countrles are at’ present negllglbla, -only Indiw- and Brazil exportlng ‘gtnall
‘:j quantltlesot‘ In contrast to the relative .stagnation of exports’ of stéel,
world exports of englneerlng goods are expanding rapidly, exports: from the
six principal experting countrles of the world increasing in value by nearly
40 per | -cent, from 1960 to 1964 while their- exports of "steel: 1ncreased in
value by only abou§ 15 per cent. . . o o S -f“
In the case of the non-ferrous metals although 00nsumptlon &s “in iren
and steel 1$ malnlv in the developed countries (90-95 per cent of the total)
the pro&udtmon of metal and of ores in developing &ountries is in general
carrled on t0 a much greater extent than in the sieel  industry.. For
alumlnlum (A Anex l)B oonsumptlon and productlon in developing countries: in
1964 accounted for only 5 per cent of world: consumptions buf current developw
ments in Surinam, Ghana and Guinea will greatly increasse production.. The
productlon of ore (bauxlte) which hes. alﬁqys been malnly 1n developlng
’ about 02" per cént An the case of, 1ron Ore. - Thls is. reflected in thé nlgh
praportlonp about one hal;v oF . bauxlte Wthh enters§1nto 1nternat10nal trade
(efs 1/3 1ron ore}.gm : ~ o : P

A falrly high . proportion alsg, aaoui 25 per cent,:.of alumlnlum enters
into world trade largely because Gertain céuntries with sp901al facllltles
in electric power or raw material for production e.g. Canadan Norway,
Cameroqn export 80 per oent op.more of their cutput. On the other hand;’
exportg of uemlmmanufacturos whlch are- equlvalent 4o rolled products in the
“oase of steel are 1ow amountlng to only &.per. cent: of world productlon as-‘
'compa eu w1th 12 per cent in the case, of steels.. . .- L e

In thc case'of refined copper, developinchountries 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 patiern of
“produttion -and. consumption; international trade in copper -is at .a higher
level dccounting fo¥r-about 40 per ‘cent pf«brcdﬁction,‘equrtsfcoming
‘mainly from the developing countries and. from. Canada and Belgium while

- -only ‘about 6 per cent: of copper-ore production enters into internagional
'trade-c . EEE R RS B : .

S ~'In*-the:caSeidf‘lead;'deVelopingicountries-accountffor 10 per cent
“of ‘world: consumption,-19 per: cent of ‘production -and 36 per .cent ot world
_output of ore.. Imporiant producers- among the developing countries:are
Mexico, Peru, Yugoslavia and North Africa. The main exporters. of the metal
1T " ‘arei Canada and- Australia which have large reserves of ore, the Unifed
' 'Kingdom and Belgium, and the developing countries. The position of zine
i similar ‘to-that of lead, developing countries accounting for.about -
10 per cent’of world consumption.and production of metal and for about
30 pei -cent of the output of' ore. S - :

. .-/ The ¥inindustry is carried on mainly in-developing couniries, notably
Malays and Nigeria and in the United Kingdom, Belgium and the Netherlands.
Developing countries aceount for only 10 per cent of world consumption but -
produce 65 per cent of the metal and 94 per cent of the ore. '

o (G)faPricggzm‘ SRR
‘ . The follcwing table gives market. prices of the main non-ferrous metals
. as far as possible in their primary form, i.e. steel billets, aluminium

- ingeté and refined copper, minc and lead.. The prices of all the metals

owith the: exception of copper and tin,.which.have been affected by inter—
- .ruptions to supply and shortages largely of a political character, have
~ been remarkably stable. - .. . - ¢ .o e S

Table 3 * World mpriket. prices of bamic mefélé . .
' Cents/1b

Steel Mlumimiup Gopper”  icad Zime Tin  Ferro-nanganese

11.3 . 100. . 0 e
9.7 111 .. . . 6.4
8.4 112 . 64

1955/59° . 40 22,9 -32.9.°
"= 1960 I 401 : . 2333 30-7 .
S 1961 . o4l 23,30 28,7
1962 - o 4.0 - 22,6 - 2G.2
o 1964 L - 460 23,9 43,9
YA 1965 o o e A e 24e5 EE -58e0 :

: 1
.96 1M . 5.9
4.7 0156 . .. 5.8
6.0

6+4

-3 2 Q L. e n

4.1 176
12.7.. - 162

L]

© LD L2 G L G0 R
T D OW oW
TGO VOV =N
et e

CANDBONNO O O N

-Sou;ce}_?Eﬁgineéring dﬁd Miniﬁg~Joufhal;Ahﬁua179ﬁrwéy-1967;.,”

a3/ US domestic price.
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3. Ingut requirements

. The follow1ng section givéw: standard input ‘rogquirements- for-the
manufacture of iron and shteel and of. ferrohmanganese, ‘aluminiumg;-aluming,.
copper, Tead and” 31n¢ if mew plantsP wrmtlng iof £ machinexry -over twenty
}year"s _a;nd buildings ‘over Fifty years at: 8.per cent interest. -The :prices

“ ' sed areé broadly representative of North African conditions. but & more

Wi sy

exaot treatment of prices and costs including transport costs is.given in
Section E below in connexion with the comparison of costs of productioh in
the varicus countriés.” -Input” requlrementa for these industries in their
preseni ‘stgte of- development that is in most'cases using small«scale
technology and relat1vely old plants are: also glven 1n Sectlon Gyl

o In general iron ore prlces are . falrly stable, an 1ncreaee in the priaa
s of the ‘metal being oily partly reflected in the.price.of ore so that the
price ‘of the metal is obtained by adding.ore. prices.to manufacturlng costs,

For the rion-ferrous metals however,: where the price of .ore -is-a much more.
“important constituent of metal prices it is:the. practice to der;ve the market:
price of ore (concentrate) from that of ‘the metal after allowzng for manu=-
- facturing ‘coste. - More0ver, ir some caseésithe rarer métals obtainelin the
“gourse of pr009551ng s 511ver in the :case of lead processing may be
Suff1c1ent1y valuable to offset pr003951ng costs entlrely.a:g,:~ :

i

{a) Iron and steel

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

'Lf:“whioh broadly reflects’ North African conditions, integrated iron and steel

e manufacture is taken as fsr as and including continuous castlng, rolling
_.‘15 shown separatelyo ‘Transport charges on raw materials are taken over
Laverage distances for the: suhureglon. In estimating labour. requlrements,
product1v1ty at a new works.-is taken as equal $0 product1v1ty in- average
Buropean works or about half that at average works in the United States.
Wages are average for the North African region and capltal requlred per unlt
" oubput is about one—thlrd highet than in Europe.- IR

__(b) _HNon-ferrous metals

-In the cage of non—fefrous metals the value pf the concentrate iéua

o muéh higher proportion of the value of the finished product than it is in iron ~

and steel. This is especially o for coppef, where the value of the ore in
" the form of" concentrate accounts  for beiween 75—80 per cent- of the: Value of
]‘thﬁ copper ingot esge. about 25 cents per'lb as compared with 33 per cent or -
“' 5 gents per 1b. for the alumina ‘content in aluminium and abeut 10 pet. cent for
1'the iron ore content of steel 1ngots. The” cost of smeltlng copper ‘is about 13
~per cent and of electrolytlc reflﬁlng, about 7 per cent of the value-of the
" Tingot =« in total sbout 20 per cent -or 6 cents per 1lb. as compared with 20 cents
T per 1b for’ alum;nrum smeltzng.- It is clear therefore that in regard to capper
“the concentration ‘process is the main one in producing refined coppers- In
the ecage of-lead. and - zine, .the.- concentrate accounts. for approximately 4 cenis
per 1b of the flnlshed product while conver31on costs are about 5 cents per
. 1bs In comparison-with these figures the cost of meltxng &orap metal is
approximately 2 cents per lb.
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Table 4 i Costs of:productlon —.1ron'and steel and

o.'....l..

"”Iron ore LT

: fScrap @ $20 per ton—/ (0.2))1: “
R v} o
“ -_leestcna ex. mlne (O 3)'
'*_i~@ $2 per ton- ﬂ . B ¥
3;M3nganese ore-/ ' (Q.OOéJf
“Imported @ $50° R
Jperiton

e e
o e
BT 11060

““Ferro-alloys . 2

 Refractories 5
" ‘Spare parts and ‘other -

© . maintenance mats. wﬁ},5.

SR

g

."bfwater o/

ZT;lt;: Totallmaterlals 25 7ﬁ{175,01' ‘. Hf} iV L 5 0.0

“"Fuel and Energg':_

L oFe + 13
fj 9-63 tons) o
. 'imported 1o’ coastal
. works @ $25 per ton

y Fugl_oxlz;é‘che).; a-~;¢sgh;-!T*

'?(0;1}' (3 2) (0.1)
iben . Ctonm - no..

.aﬁfImported or 1oca1 'IQEQéf_;'—
fplus transport @ . L
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&WPlO ' ‘
Electricity . (120 kWm) = -(120)- (220)' (900) ' (100)*F}-(2eojnf
w2 cents. per unlt 2, 4 L 244 14.4 18.0 - 2.0 . 1440
Total fuel & energy ' .wi;;ﬁzf”_f,-m . 2.0 (electrodes)
o T21i3 4t 22,0 4.0
Weges (B)J NORE (un%/ (15)5/ (8)5/ (12)¥

@ ave ge wage per ‘ = : o
ThOUrT= M)B nmlWhﬁg*"““p*ﬂwwnmmmme@;- M.”mm;q;mwmﬁ“

“dooial charges 6.4 L 6.4 1.2 _-12.07;3;-3"'
Overheads S g ‘;JV?? B -
'@3% on’ sales :Lﬁi~32.ijq.f‘r - 3.0 3.0
i “ﬂep&tal ‘ohargesic: - i n. L #;;' ' i '
dwriting off € 8%) L
Building ‘sto. LAt S L it »
(50 yre) o on. " . . om On ©  en. o 0 on on .
= 8. 2% 0 '@50ﬁ4 1 ‘_}:*$55¢4.5:.$l50=12 .3 @75~6 1 &2552€@ 0=2.4
Machlnery (ZOyre) S oo emn St lemt Yoon
. =10. 2h $1oo=1o 2 | $80=8.2 §25C-25.4 &125—12 5 uso 5 1 $80=8,2
: Working' capltal S E R T
-3 mgnths) 87 $11,1 4 i 26= 2"1--$3853.0" %25~2 0 %45~3 6 $35u2 8
Total. cost %72 R %104 ‘$14?“ : @94 ' %180 %142 '

Coa g/ Assumlng SCTap accounts for about 20 per cent of the metalllc charge to
L e the converter, :‘Of {this quantlty dbout 2 per cent wWould’ ‘e available
oL SfPom. the steel maklng proceseu about .2 per cent fror cagting and about
: bent from rolllng g0 that the net requlremente ‘o be bought would
out 10 per’ ‘cent,” Alternetlvely ore ‘may be' used 1nstead of bought

 1“The“:on1t1on in thesé "two cases would: be ae follow

SE L g ¥
T 10% bought HeTEP No bought ‘sOTap.
_. Production of«finished steel - SI00W i S100 e
B} - Liquid stegl required S =lll - '_ SRR 5 1 N
" ‘Scrap ava'lable e Cal ST T :
* Process 10 . - o o 10, .
" bought 10" 20 T e ORIV
_ - 4(2Fe) ¢
| .94 Fe 10080
(3% iron 1 5t in aust and slag and using R o T
. 60%:0ré ote requlred) _ . 161 : 172 + 4 176 -

stone requlrement equals twice lime. Lime requlrement equals 1%
sillc_a ‘plus lime for steel making (.06 ger ton crude € teel on-Q7 fzm.shed)
Total for ore of 5% s1llca equele 1217 rrmestone plue CuI and for 10p¥

ol

i A sumlng no maawanese in 1ron ore.“¢,fﬁ. o - .o

df Aesumlng 20 n3 po ton 1n steel making @5 cente per m3”_ e T

g/ Instiz anc% telephone printing, etc.'_“K e
5240 per. cent [ &O 6 ' 35 pereeent @;ﬁd‘l
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dosts of Productlon#m}“ﬁ.ww“vvn

e et T

rro mangangse:

" Scale:
Ore (2 tons) '@ $16
Coke..(0.6 tons) @ $25
.- Timestone (0.3 tons) @ $3
 Electrodes (0.03 tons) @ $100
) ",y;Electrlclty (3,200 kwh) @ 0.5 cents
.. :Sorap: (0:05.tons) @ $30
Maintenance materials
» " Overheads @ § per cent on sales - .
Labour (5 man hours . per ton) '
: Gapltal. fixzed $130
- N worklng $3O

-*Cgrreni priﬁés‘
(c)zrﬁlﬁﬁiﬁa*aﬁd;éluminium
”Scalé;bf}ppergtion
A'déé: Bauxlte (2 1/3 ton) )
@ §3 ‘per- ton - 7'5

'fTranSport to alum;na plant : o I?,f‘

CLLwne

Caustic soda (0 4»ton) : o

: @ $100 per_ton - . 4.0
Fuel | il (0 32 'ton) o

' ‘@ $20. per ton ‘,_\E:; R 6.4

v Vi ,.Yf(EOO kwﬂ) | |
@ 0.3 cents e préu"J
. G e 90

materzal

Overheads @ 3% on sales - ‘.2.5

Taboir " (@' 15 man hours per. ton’

eg.s . 12:0. ..

Capital oha.rges

9 per cont . on $166 ' . : 14.4
- .. Total | s

Total

Alﬁmina ‘
200 OOO t.p-a.t o
—$ per ton

o e e e L s e e e s

45,000lf.p-&rr”f“

$ per ton
32

315‘2___

 $16

“mu$31,5 %
£ 5.0

~ $6.0

840
 $12,

“Aiﬁmfnzﬁm
1ngot“
100 000t Peas

Alumlna(l 9 ton)

; “@ge0 114
v Transport to alumlna
o y plant?
‘”flelectrodes

Carbon/(O- 55 ton)
ST @87 42.0
. Electrolyte L L
(0,05 ton)  16.5 °
CU @ 3330 |
'Electrlclty
{16,500 kih)
,__. ‘@ V.3 cents 49.
'Repalrs & 10.0
‘;mazntenance

.H;Overheads @ 18;5
© 5% sales
j'Labour Q@ 35 Manw-
“hours /per ton)
® $0.8 29,9 . -
Capltal charges
9% on TOO 63.0
; 342 0 ,
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Costs of production
(d.) Copper _ |
Product ' : . - 'Refined ‘copper
‘Scale of opera‘blon . ' L 8 50 OOO t.pide
. e $ per ton meta.l
Price of.metal Beem e f-;';; L soo (920) S o,
L ' S controlled prme
Costs @fﬁ’_ﬁzfoduction -
~ Silica flux
(0.6 tons) _ , .
@$ o ' $3.0
- PFuel oil:
- (0.5 tons) _ | L
© . Powers Smelter (60@ kWh P
~ @2 cents) BT $12.0
Reflnery (250 kﬁ’h @ 2 cents) i . $5.0
Labour: Smelter (6 mh. @ $1) - $6.0
Refinery. (4 mh.@ $1) . - - $4.0
Maintenance and misc. materials:
' @ $5.0 | $ 5.0
Refractories $ 5.0
* Overheads: (5% on. sales) - - $41.0¢
. Total : $91.0
"Capltal charge L e
% on #5002/ - $81.0 (@ 22% of, $198)
. ' .3._::Le$s__¢red_1ts on sulphﬁ'i:: : o
.1 femegeo - L @20.0
Total o 3;152 0.
Prlce of concentrate at works : _ 648
_/ Smelter. = A $450
~Réfi nery o $200
v Tphurie aozd ’ $250
Plant S
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1 ‘.:.f“

Indicated ..

Cost of productish =~

(e) Lead and sinc L .

- Product - ;_>; L “n' Lead and zinc
Scale .of operation o B - :_5;“‘ 50,000 t.p.a.

cnash e : _ oot 4 per ton metal

$275

Price 6f metal

B LCos‘h of productlon

Coke.-, ,
Other fuel and energy:

LMaintenance and misc. materials
Refractories

Labour ' _ | Cigenond D et $ 10.0
Overheads: ' S e e $13.00

Capital chérges: ‘ : oo 3 81nQ |
© 9% on $900 , e '

Total , ‘ $144.0
}3 Pfibe,bff¢5nééﬁ%rqte at works o cal T 413

. (f)"f-;' ‘Product % ' Aluminium sheet, and strip from slabs

. Seale: of operation ' S e - 25,000 t.peas
Cost of production - : S T T §per ton

_8lab - L w000

“Labour: 80 man hours . f;"‘j;¢:; ﬁ; TJ:LT; 80.0

. Blectricity: 380 kWth @ 2 cents i 7.6

- Capital charges: 9% on $400 P ~ 36.0
Other: 5 per cent ' ‘ k 30,0 .
Total - o - - 600 approx.
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(g):_ - Product . Alumanlum foil from cold ‘rolled sheet |
Scale of operation . = - 3 OOO t.p.a. |
Cost. of production ' _ $ per ton -
et am
Labour} 300 man hours - e300 e
Electricity: 3000 lWh - 60
' Capital charges: % on §500 . 45
Other 5% =~ . ‘ o 50 - *
- Total ; 1050 approx.
(h) ' - Product : : Drawn and extruded wire, tube, Sectlons
‘ : : of aluminium
: $cale of operation o 30,000 4. p.a.
- Cost of produotion " § per ton
Labour: 100 man-hours ' 100
Electricity: 900 k¥h | .18
Capital charges: 9% on $200 18
Other: - S 20
- Total : _ ‘600. approx.
(1) L ~ Product o Drawn wire, tubes and sections of
- ‘ ‘ copper
.3 Scale of operation : ) - - T0,000 t.p.a.
- Cost of broduétion ' R 7$'per‘t6n
- . Bar : S &BCf : |
Labour: 20 man hours .20 _ .
Capltal charges: 97 on $80 _ | ' T -
Other: - L 25 |

Total . . 900 approx.
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4. Scale of operatlon‘-.

In- general investuent in metallurglcal operatlon follows the 0.6
rule, an increase-of .10 per.cent in.cdpacity requiring: only a 6 per cent’
increase in investment.. Labour ‘requirements are either independent of scale

a8 in the operating departments or proportlonal to 1nvestment as in the
maintenance departments or in between as in many service requlrements. 3
(Table overleaf) . .

In general 1abour requlrements fall off more rapldly than oapltal
. “equlremsnts with 1noreas1ng scale of operation.., Material requlrements ‘are
' ﬁmcadly pr0port10nate to scale of output with the exception of . fuel.

: ) Where the avallable market does not allow large outputs, the poss1h111ty
may be examined. of, alternatlve techmlques e.8. in-iron smeltlng, the . .
"slectric furnace -ag opposed to the blast furnace.' At~ outputs -of .50, OOO b p.a,
the cost per ton of. maklng iron‘in a blas+ furnace is nearly. twice as, hlgh
.a8 at an cutput of 300 000, tons.‘ The comparative pOS1t10n is indicated
overleafo Broadly speaklng, apart from capital costs, the advantage of the
electric furnace is in being able. to use. inferior fuel.. If this is not.
‘avallable and coke of the same quality as for hlast furnace purposes has to
~ be used then electricity would, have. to be available at a cost of about 0.5

‘cents per unlt to be competltlvea : -

Tn non—ferrous metals, the alternatives in the case o.acopper and
z1nc are 1each1ng ‘and electrolysis which are smaller<scale processes.

1Table_ 5 - Beonomies of scale _ﬂ' . : C,_ ',“ | 1:_ .

50071000 1500

- Irén aﬁd steel 1nclud1ng cast=

- Hob, rolled sheet
Ly Cold reduced sheet
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st 5 o),

(a)

-:jCapltal chargeSl@ 10%

'ﬂ“Ian and steel

,E;.Bar and. rod _
~Hot rolled sheet
L:Cold reduced sheet
wh?wﬁages-
hour' ‘
Iron and steel -

 Bar and rod '

Hot rolled sheet
.Cold reduced sheet-

@:$O,8 per man—'

“‘f35 Ofn
s
.41 Q-
18, 5"

16.0

2.8
T 2.8
‘ 9.6'

“; Materlals and fuel and overheads

'Iron and steel

20il cand ore)
;Bar and ‘rod o

i N Hot rolled . sheet
'ﬁ?m;:QY_, P :Cold r*duced sheet

v ”" . “ : - ( . To_tal A
o ~ . and rod

?(Of whlch coke, fuel ‘

1ntegrated_bar

5.0
“28§O“
10.0

10.0

170.6

| 26 5 .- b ';_-;

niegfatedf{fdnyapa éteeiiiﬁélﬁdihg'idliing"

12 5_'3;1‘;” .

24 0: 0
16,0

1.2

20,0. 175,

T

7 o 9

353?‘-:78__ "“

15.0
15
1__'_856 
.0 12,8

6.4,
: ‘;-_’:‘_:' 51.3

C.9

3.5

5.0, - 5.7

L%, BN PSRN R

12,0

6.5
6.0

12.8

6.4
4.0
2.4

‘51.0

27.5
7._8
3.3

5.1

91.2

L W N ]

105 -
65.0

12.7.

6.4
4.0
2.4

51.0

27.5

7.8
3.2

5.7

89.1



1. Invesiment

Be.. _.Ta_:a_nsporta,tg'.qn costs o

w...wa.sa...;J._._A.2'.,;x_;e:rn:s..,,4:;ex_,j,‘_!\:g.:,_»,;;;ﬂcm_,,wt,_h_saw actual rates varying from one cent per ton/km

.. vidrchandidé, - Dividing the transportcvsts into.ruming costs and terminal
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(b) Iron making in blast furnace and in eleébric furnace at. capacity:
st - of 50,000 tons per-anwum T -

P L LI I SR

fBlSt furnzse Tlectric furrace

350 L. 120

2. Cost per annual ton S .
Capital charges @ 9% . 13.5 | 10.8 .
" coke/coal/ oil - 25,0, 7 6.0% ton
B o : R § . "~ inférior
e 2 e R e A .« -8 R
- Edeotricity o e L 30e2 cﬂe_nt:s/ © 2,000 kfn = $40
: : kih , @ 2 cents
o Dther charges. - - o 2040 .o ..20.0 + electrodes
Total = - e TU6L5 0 ’81.8 or'61.8

B ]

B A variety of information has béen ‘noted on ffaﬁsqurff"éds*tﬁ which -
requires further analysis. For Morocco the average transport costs in 1965
for .41l merchandise carried by rail -and over-an avérage ‘distance ‘of 130 km
plué handling, i.e. loading and unloading, for minerals™to 1,8 ceits pe¥ "
51 Handling charges of “from-60-te 120..pents. per.ton for other”

- costs, iwe. assembly, “in-accordance with European practice, the above figures
©  suggest the following estimates. -~ ' '

Table 6 ¢ ‘Estimated railwsy rates in Moroceo, -
C R (cénts) -

Handllqg o ‘Perminal. " Rwming per
. per ton R ...._.,_p_éfw.ﬁ.oh L %On?']c‘m

© Minerals, i.e. “ore and coal Ce e e o 50 4. . 0.8
Other. goods, ¢.g. steel 40 T 80 ol L2

N S

Y géf-ré;pohdiﬁ'g analysis of some  UAR rates’ suggests “the following :
position. o I N EIR
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Teble 7. s . Bitimated ailway rates in UAR .

(cents)
_lHandiing "~ Terminal Runnlng per
per ton . per ton ton/km -
Iron ore | S .10 | g0 R T e
Cal ~, - .. . 20 CoT0 0.3
Iron and steel o 40 . 8 T 0.4

fThefrétésgéépécialiyifdr minerals appear to be heavilyﬁéﬁbsidiéé&.

In'Algeria, on %he other hand, average rates are two cents per ton/km,-
almost twicé those in Norocco. The Morocco rates are close to Furopean
- rates and may perhaps be regarded as normal although in any particular
. case account would also have to be taken of other factors, €eey the
;p0531b111ty of return loads. :

The dlfferentlals for sea and road traffic may be éstlmated uszng the
normal relatlons between terminal and runnlng costs,_

'Table Estlmated road and sea rates B S
' o _ (cents )}
Sea _1 - . ' e - 7 o 'Roaaﬁf -
Handling - ‘Terminal Running Handling’_ ‘Terminal . Euhning.pe'
" per ton < per-ton per ton/ . per ton - . per ton. ton/km
. Em B i .
Ironore. . 150 ( 75)'300(150) 0,05(.08) * ~(10) = -~ 1.8

~,wg/:hExcludingrcos#.of.road;”

;*uA differential may ‘also bée established between transport costs on ocean
going ships, say, ten thousand tons and above and on coastal sieamers of two
thousand tons or less. The larger ships will have lower running ‘cogts but

' higher términal costs because of ‘thé 16hger time required for loading and -

unloading and higher handling costs because of the greater dlstance through
which cargo is transferred. ‘ :
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6. Wages and labcur

o .

At the 1ntegrated 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 avallable of average: wages and numbers employed in the
iron and steel and in the non~-ferrous: dndugtries in Algerla in 1964.
The gverage hours--worked in bhe--iron.and steel induskry per
operatlve in 1964 was 1,000 giving an: average wage of 1,15 dollars per man .
hour, The average wage for all employees was. probably about 25 per cent
higher. : . o

In the non-ferrous 1nduetry, the average wage for operatlves was 0,8
dollars per hour and for all employees, about 15 per cent hlgherq

For Morccco average wages 1nclude SOClal charges for all employees in
1964 are available from the 1nput—output tablee as follows' """

. | 4. Per annum '$ Per.ton
Lead production - .+ -, - 1710 oL
WireVdIawiﬁg:ferrpus il -~ 1810 0.75
o non‘ferrous- R 1980 : 0.82
“Foundry . R R 1530_-?_1 - 0'64.
‘Table 9 Average wages and numbers emgloved in Alggrla in 126
R : f::Iron and Steel Industrv . Nop~ferrous 1nﬂustrv
_ .. To. %4 Ay, annual wage  No. _% Av. annual wage
Administrative  19. 4 $4,880 - 6 1 $4,000
 Technicians . 10 2 4430 6 T 4,400
Foremen .. 15 .3 3,030 19 2 3,200
-Clerlcal, ete. . 84 15 240 - 23 3 2,500 -
Operstives 431 T6 1,100 . 819 .93 . L1000
Total - 559 100 LV“ o 873 100 '

Wageeln the UAR are con51deraoly lower than 1n the Naghreb ccuntrles
and are estlmated to be as follows. : S

Tahle 10 3 . tlmated wages 1nthe iroa and steel Industrv in the UAR
- Administrative .. - St $2 300
Technical ST - 1,600
Foreman .~ : S ' j'l; 600
Operatlves- gkilled _ g - . 500
: unskllleu o S350

Average' 50 cents per man hours.;_;_




‘f'Per-cehtgﬁ“

* Techntost 7’
7 Clerical .- E
‘General *, . . T . 1

'SkilledZOPefatives: ‘Craftsmen i.e.
and semi-skilled ‘welders, brick-
' o e el layers, fitters,
joiners, - o
electricians . = .. ¢ 11

Other main-
tenance workers
and repairers

privers and tranépdrt' ”f 5 e

-Production T 30
operatives R

uliUnskiliedfdpefativesﬁLaboﬁrers'and Cleaners . 16

e

Jﬂanagers and E331stants "

. Engineers: : Mechanlcal - - 12
- o " Electriecal . - oo

- SR Chemical : " N '8
o Yetallurgy . ' 10
o o Design’ - - .13

' Sectetaries | . 13

‘ - Accountant and’. .. - 18

RV Y 111 oY X 3 ST : ‘

“ﬂiScéllaneoﬁséf'” T D :

B ° “Total : 100 o i

The WBgES obtalntng iae-Nordh - Afrlca are more or 1ess typlcal of Afrlcan
condltlons ag far as those of the: operatzve class are concerned but are much
lower than those ri li.u.red. to attract éxpatriate staff which would be reckoned
at about $14,000 for* senior management and $5000 for jurior technlcal and
foremen grades. Fi
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‘:7 Energy -

. The coal‘S1tuat10n is referred to below and petroleum whlch may " be used
to reduce coke requirements in iron making is produced in quantlty in
‘ ria UAR,and Libya. Current prices of electricity are glVen in the
ng axtract from the 'Prellmlnany report on the ECA m1331on to le

consumers._u{ﬁ'

.;Type;z}*i S Small-scale 1ndustry w1th a’ yearly oonsumptzon REETTR
Lo et 30 OOO kWh and & maximum peak load of - 40 kw,

Type II: Medlum-scale 1ndustrwﬁ' 500 000 kil PeBey 250 it

_ Type III;ﬁf_-,Relatlvely largemscals 1ndusﬁry, 5‘Qwh;pqaqyﬁy -
L Ll.2, WY, SRR

' ”nype IV-*‘ -'"Large~sca1e 1ndustry, 100 GWh p.a., 15 Mw.

Table 11 3' Energy prlces in centlmes NF/KWh o

" “Dybe of industrial consumer

Locent
tig

B 17200 L0840
Merosée T 2080 1320 7 9o Taro
runisiac oo Ff18 1oi-'c-r“ f14;70:“--;;i;3;105 ©12:80:

i;Algerla { about 20 per céﬁﬁfﬁfv?

_-i M°r°°0° ‘“”“Iabout 30 Per eéﬁf"' e
‘ingunlsla “ ,- about 65 per Oenx

1mportant belng as, follows=

(1) In Algerla and Tun;sla, less than 50 per cent of the avallable energy
potent1a1 ig consumed- IR I R o SRR

- (;i)'In Mcrocco, hydro—pbwer staﬁlons are hy far the most 1mp0rtant energy
i _producers. aBeqause of relatlvely poor hydraullclty (200—800 mn p.a.}
©+7. and because the.water is.also used for.agrioultural.purposes, the i
1nsta11ed power in the ‘stations is fully utilizeds: about 3,500 hours P.a
rUin the ygars with good” hydraullCltY' “and’ only. about 2,600 hours Peas
Ehen hydraullclty is poor. The . energy costs are,thereforemrelatlvely
- 1gh :
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(iii) Morocco and Algeria have extremely long coastlines and. the ratio
of the length of the high~voltage transmission lines to the yearly
productlon is. four, to Bl

Nb 1nformat10n is, glven on: prlce : 'UAR but 1t 1s understoo& tha$ w1th
the completlon of . the. Aswan scheme9 eiectrlclty may - be a"allable to 1arge
users. at priccs oomparable W1th those charged 1n,other countrles benefltzng
from 1arge hydro-electric resources e.g. Rhodesia, Uganda, Ghana where_rate
of 0.2 cents per unit have been quoted. ‘thether such a rate could be
maintained, however in, UAR with rapidly. increasing. demend is uncertain. In
other countrles - leya the relatively small size of the electricity
generailng plants keeps prlces hlgh in splte of the avallablllty of C“G&P
Cfuels oo coe e n el Ty S S

5

B, PRESENT SITUATION AND RECENT DEVELOPMENT OF THE INDUSTRY A

1

‘ It is conven;ent to glve flrst of all a, general deucrlymzon of" the
. present basic metal 1ndustry ooanmry by country and then a statlstlcal
analysis. - : S Ll g

(a) Geﬁefal-aescrlgﬁiOn ' :.;2: .

'Morocco

|—-u-'w5|l-u B N R R

1 Ircm a.nd., s‘i;eel i bt s e o o e i b A LR

The basic-iron andisteel 1ndustry of Morocco consists at present Only
of wire drawing-worke; there is no integrated iron and steel making .y steel
rolling either with or W1thout scrap melting, There ‘are numirous foundr;es
and forges whlch are 1noluded also under the englneerlng 1ndustry. R

In the 1960—64 plan 1t was proposed bo establlsh a fcrap meltlng and
rolllng mill at & cost of about” $300 per’ anfwal ton' wlth an ontput of 60,000
tons mainly of reinforcing bars. Local scrap was considered adequate, as is
the market, but this plan was abandoned. Cther proposals in the 1960-64 plan
which did not materializé,’ included the establishitent of a ferro-=manganese
plant with an annual output for export of 20,000 tons and at a capiial cost
of $240 per ton. Current supplies of local ore of metallurgical quality
were estimated at 200, 000 ‘tons per annum but reserves are steadily declining.
Another proposal was to manufacture welded and galvanlzed steel tubes. for
the local ' market,  The - capacity of the plant was 16 be 7,000 tons and’ the .
capital comt $170 per ton. The 1970 government progeotlons ircTude the gteel
tube plant and an exten51on of W1re draw1ng capaclty to 5,000 tons per anrun,

: In the 1965—67 plan9 three alternative stedl developments were outllned.
Flrstly a rolling mill-based on omported bllleus. Secondly a rolllng mill
based on sorap meltlng. And thlrdlyg an 1ntegra$ed iron’ and steel plant.

. The: location ‘proposed for ‘either of the’ flrst two was Casablanoa ‘which offers
both the 1argest market for flnlshea steel and the larvest supply of scrap.
.j, L .

tlmes greater than.in European countrles.'
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Location for the integrated. works was at “Nador on’the'cOast'near the ore
fields and near the port (Melllla) for iron ore exports. It was realized
- ‘however that the economic scale of the 1ntegrated plant was likely to be of

greater capacity than the domestic market wounld justifys It is understood
that a decision has now been taken in fawvour of the integrated iron and

steel plant. In asrriving at this decision account has been taken’'of the
‘present position in regard to reserves of iron ore. It is now consmdered
~ that the only substantial reserves of iron ore in the countny are those in
the vicinity of the proposed plant, namely the lean/Setolazar deposits
_ and that total reserves avallable at this source from 1970 onwards will
* gmount o about 25 million tons. “It is proposed to extract these at the
 rate of one million tons per anhum giving about 860,000 tons of pellets of
which 460,000 tons would be exporied and 400, 000 dellvered to the- proposed
- gheel: works at a price.of about $10 per. ton., This would give 250, 000 tons
of iron and 180, 000. tons of steels’ Presumahly exports of Scrap from . .
Casablanca will contlnue. The- capaclty of the 1ron and steel fbundrles is -
- round 85 OOO tons per ‘anfume : -

:2. an—ferrous-metals
(a) Alumlnlum '

A Alumlnlum rolllng from 1mported plate is oarrled on to the exﬁenﬁ of
about 400 tons per annum. In the 1960-~64 plan it was: proposed .to extend
_the re~rolling capacity to'about 1,000 tons per annum "including’ both sheet
~and foil at a capital investmént of about $4OO per ‘annual ton and an employ—
ment - of 240 man hours per ton. - Thé present 1970 progectlon 1s for a capa01ty.
50f 500 tons. There: ane no’ bauxlte deposits. - . .

(b) ead{Zlnc

: Appr0x1mate1y lOO 000 tons of 1ead oonoentrate (70 OOO metal content)
-are exported annually dﬂd 20, 000 tons deliversed to the Cued-El-Heimer foundry.
411 zinc concentrate, about 90,000 tons (45,000 metal content) is exported.
In the 1960-64 plan,.although reserves of lead oré are adequate, it was.
proposed, becausé of international restrictions om. productlcn, not to extenf
the Oued—El—Helmer foundry beyond its present capacity ‘of 32,000 tons - per .
annume. . AT the same time, however, it was proposed to treat mixed lead,and

. zinc ores in a new: Purnace with an annual ‘capacity of. 30 000, tons zinc and
20, 000 tons lead. This proposal is retained in the 1965-67 plan where it. is
estlmated that the capital cost would be $400. per. annual ton and employment
17 man hours per tong; It is con51dered however that domestlc zine ore
regerves will not be adequate and it w111 be necessany to rely on other North
African sources.

A

(c) opper

: It is estlmated that present supplles of copper ore amount to aboux
6y 000 tons’ per annum copper content which could possibly be raised to 10, 000
tons per annum, A small foundry or alternatlvely eleotrolytlc extraotlon
of the metal has been proposed.
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,,(d) Scrag groces51ng -

DR BT plant of about 750 tons pen nnum capaclty for reflnlng non—ferrous
‘vtscrap ig in productlon. ‘ - . R S

f Algerla

s..‘“:u_, ! R

; ;F‘ll Iron.an@ steel '

i The ba51c 1ron and steel 1ndnstry of Algerla con51sts at present of ‘a
-\sorap melting unit- at Oran,,produclng relnforczng bar and with a melting
. capacity .of :30,000 tons per: annum and .a’ rolllng capacity of. 40 000. tons per

L BNNUT. In‘addztlon, therel is .a welded .tube plant of about. 25,000 tons
-capaclty based on imported. semls and wire draW1ng capa01ty iof 8—000 tons.
Produoblon in reeent yearg ‘hasg been at about one—thlrd capaclty. :

The main current development is thp erectlon of the 1ntegraﬁed iron and

steel works &t Bl Hadur on the coagt peay Arvabn (Hope). This will bave a
capacity of between 3.400,000 tons of flat products. ~Gongtruction started
S in April 1966 and under the present programme the blast Turnaces should be
- ‘completed end 1968, the steel plant end 1969 and the hot stripmill in 1970,
It is probable that galvarised sheet, tin plate and ‘welded tubes will also be

:~nmade. It is estimated that 2,700 km. of oil tubing will be. required. Iron

ore will come from the Onenza deposit, 160 kilometres by rail:south of
Annsba:where; Feserves are evtimated at about 130 million tons.of 54 per cent
Fe,. Production-frem this deposit -has ranged from:2 million toms in 1962
- $0.35T40,600 ini 1964 and 1 -million tons of the lower grades will . supply the
new steel works. The other major deposit in Algeria is at Gara. De jebilet,
130 kilometres south-east of Tindouf where reserveg are estimated at 765
million tons at 58 .per cent Fe. Coal with some ceklng quallt1es is availabls
wdat Colomb Becher (30 mllllon tons) and. 2t Abadla (1 ,000 mllllon tons). .

— The capaclty of the iron and steel foundrles is around 18 OOO tons per
-;;annum and - aboui 4,000 tons were’ produced in 1963.-1'- L

i “ .
‘4-;"

.:Qa Noneferreus metals ”

. Alumlnlum rolllng from 1mported semls - carflad on in a plant with a
:caya01ty of .600 tons per annums Copper wire and aluminium wire -ig drawn

.- From, 1mported rod in plants of capacities of 6,000 tons per annum ‘and 2 5000

tons per annum respectlvely. Lead tubes and lead sheet are. manufactured in.
. DPlants of capacity 3,500 tons per anmum. .Scrap melting (refining) of
alumlnlum, zinc, copper and lead is carried on to a capaclty of about 2,500 :
tons per annum and small quantities are exportad,

The annual production of lead concentrate amounts to about 13,000 tonp
. (9,000 metal content) and of zine: concentrate 60 000 tOﬂSa (37 000 metal
content) all for export. e R . , "
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,Tunisia-

.1.1 I:bnuandeteel‘

» Thermanzél;Boufgiba in#égrétéd‘irdn and steel worksicamé inte production

-riﬁ;i966;when'365000 tons of finished steel were produced, Production.in-

1967 is estimated at 70,000 tons. "The capacity of the blast furance is

150,000 tons-per annum-and of the rolling mills 100,000 tons per annum.

Iron ore comes from the Djerissa mine, about 200 kilometres distant, where

- reserves are -estimated at 32 million tons of 56 per cenmt Fe and .output has
- ayeraged ‘about: 900,000 tohs per annum,. Other deposits are at Tamara, about
12 million tons and at Djebl Auk, souvn of Djerissa, which is believed to
contain 30 million totis of 53 per cent Fe. : -

fFouhdty'prodﬁcfion in 1966 amounted to about A,OOO tons. With the
oénstrugtion-ofnthewarSénal“foun&ﬁy'(dapacity‘of,E,SQO tons «ron and 3,800"
tons steel).and with extensions eleeuhere, capacity by the end.of 1968 is

. expected to reach 12,000 tons, - Wire drawing_inpluding screws and bolts and
~tube welding is envisaged at about 8,000 tons and 6,000 .tons annual capacity .
. respectively, . L o R L S _ .

2+ Non-ferroig metals

_ Both lead and zinc ore are mined:and'concenﬁpated=giving.in.l965 about-
255000 tons: (16,000 metal content) and 7,500 tons. (4,000 metal: content)

- respectively.of concentrate,. Most of the lead concen*rate is processed in

the foundry.at Punis which has a capacity of 30,000 tons per annum of lead

but produced in 1966 only 145000 tens bevause of the shortage of conocentrate.
Silver for traditional industry is a useful by-product. ' .-aa tubes are

- manufactured in a plant of 3,000 tons per annum capéQity?_present productioﬁ

being 1,000 tons and miscellaneous lead products ineluding oxide and- lead
for hunting and fishing amount to about 250 Yons per annum. Zine oxide is

of the concentrate.

- manufactured in a plant of capacity 600 tons per-anmum by volatilization

Libya

le . There is a7small.production'of reinforcing bar based on rails and

billets,. and scrap melting will -Dbe ‘started when scrap availabilities are lerge
énough. Reserves. of iron ore in the Fezzan region are estimated at 720 .

million.tons df 48 per cent Fe but are 600 kilqmétresafiom;the coast. -

' United Arab Republic.

1., Iroh-and steel

Iron and steel making facilities in the UAR are relétiﬁely advanced.
The main unit is the integrated works at Helwan with & finished steel
capacityiof_QO0,000 tons per annum producing flat products as well ag light

.'and‘medium'sectiohs;”fther units include three semi-integrated plants with.
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| snd are being jnvestignted,,
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a capacity of 180,000 tons per ammum in round bars, It is propbsedito
expand the capacity of ‘the Helwan works t0'1.5 million tons per anmum

- ingot steel and to include a strip will already under construdtion with

an ultimate capacity. of 700,000 tons petr annum finished products. ' The plant
Wwill use oxygen,steel making and . comtinuous cagting. The éstablishment of .

" a’second integrafed plant is. contemplated at Aswan with'a capacityof 400,000

*Mtonﬁ;Rerﬁannum'ig;rognd‘b@;sﬁand=comprising*e1eoﬁri¢Jrédﬁctién,@o;ygeg steel
“fhﬁ?iﬁéi“Qontinﬁogs_maéting;aﬁd-@‘fullygccgtihuéus Par mills~ A wide" plate
S mill of 200,000 tons - per aunum- capacity. and ‘based on glabs from Helwan is
" under study aid might.form the nucleus of a-third integratéd werks:" 'The

. existing semi-integrated plamt intend to doublé their dapagity and one of

I3

-

2+ Non—ferrous metals

" Apart from the r6lling of sheet. and extTusion of sections ‘and the
‘draﬁingfdfhwi?es the production of mon-ferrous metale ig ‘lidited to the

refining of scrap meﬁal'gspgpially:aluminium'andﬂcopper;-'1t ig understood

17 “Howeéver that an aluminium shelter with anr output -of 40,000 tohs of metal

¥ per aithim based on the import of alumina (80,000 tons) will-Te ih operation
by the end of 1968. o : : ' : ‘ : .

Sudan T
‘ fblT@gfe;iggna:grbﬁﬁcfiéﬁ-bfLiron-and‘steelx Iron dre-is avé@labiéféﬁ |
. Abutulu (36 million tans of 61-per-cent:Fe), Sophia (12 million tors of 60
_Der cent ‘Fe,) and Fodikwan (3 million.tons of 60 ‘per ‘cert Fe)s ' In-1963 -
‘“quh;a"p@pducg@fjéOQO,toﬂsyand in 1965 exports were 30,000 tons, -

K N

-, Importani rederves of copper ove-exist in the Hofrat ‘en ‘Nahas ‘distii ot

© 0 (b)  Statistical amalysis. -t ¢ oL con ol

s oy

. Tables of gross output, imports and exporte, etc. of basic metals on the
lines required for the co-ordinated -industrial study are given in Annex-i,
The following table shows in greater detail the‘struotu;evof't@gge‘items.

... In the following fable,the-cxpression 'Folledf if used to indicate the
same’ ragne of products as in the:case of. steel, i.e. bars; ‘Bections, sheet,

ete. The main uges of copper and aluminium 'ave in the forh of bar and

sheet ihcluding foil of lead in the form of bary sheet and tubes but. tin. and

zinc are used mainly in the crude form for coating'puﬁpdggsdaﬁdlsel&erfﬁg.

. sy e e

Py
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'1“Taﬁle 12 Ba51c metals* Annual productlon, trade and consumptlon -

' 'eoo tons

PR e i Morocdo  Algéria - Tunisia J'leya : Hﬂﬂi-7‘ Sudan
' 1963—65 ‘ 1963-64 © 1963 55 ;{1963~65 1964/65
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: ':castlngs and . o : S o
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Total  158.1 160.7: . 92, 6 1342 376 7 T4

Copper Cvesds 0w w36 L L
rolled, etce  2.57 0.46 f‘:O;5O5WJ?*“0%13fw@¢¥~

\;crude

.

T Grude _o,le 017
- owborolledy etes 1,75 0 0.82.0
Zinc  crv'a 054 0, oo o1 e
:jfllf“.:‘gol;?ds etc, 0 26 . Q{18= 609 . 9,35 Jv-g!49. 0;15
Lead . erude 00l 095 048 = - .
e :iﬁl;eda et¢. 0,09 0.1 0,117 0.15 . 0.02 | 0,17

i3 069 . 1.0 0.82

Exgorts
ITOI}_ aﬁnd_ S-teel
Crude lead . ' .
(Other n0n~ferr.rs e
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- 0l -engineering. goods .generally.. .

; irect . consumptlon of h331c metals recorded gbove,
pmlon 5180 Takes place’ 1n“"he Porm of TaKufaetiired products
These.ara:mainly iron. and. steel but non-

ferrous metals, apart from the use of copper, and aluminium, . eapqclally in
hougehold gaods, are 1mportant in. certain’ englneerlng uses, namely copper

in 1nsulated wire, lead in accumulaiors and zinc in dry batteries.

Chemical

uses are also 1mportant for zinc in the form of oxide for use in the rubber,
palnt and ceramic 1ndustrles, for aluminium’is aluminium sulphaie for use in
water purification, and for lead as an addltlve in the form of: tetrdethyl

"'T*lead_to gasoline,

In the- table below the follow1ng conver31on factors have

Nickel:

;bééﬂwusedz : »
: .,:.‘_' L RN RN _.:-J ) ) . RIS TS ’ . ‘
‘ +. Copper and alumlnlum in: 1n3ulated wire'-.75% and‘25% of weight of'product
E : Lead in accumulators. S - 85% of weight of. product': - o #
" ' ’Zine in dry batteries ' RS 457 L -
.Zinc in oxide . . 80% "o oo
- Aluminium in sulphate; 16% Moo LINIRTTEE
;'Lead in gasoline 64% tetraethyl lead or 0.04%
L ' gasoline or 1.2% gasoline
per gallotie.
Nonnferrous metals are also used as components, Cels copper wire in
electric motors and they also appear in certain unclassified 1tems such ag
hand tools, Idoks, cutlery made of ‘common metals but it is not practlcable
v to egtinpate the guantity involved.. ' o
Ne#mimporis of manufactures .
Horoces, Algeria Tunisia Tibya -U@Rg/ Sudag;
Iron-and steel-goods and ; ] SR S
. engineering products 5345 . 105.3 5647+ .. 88.8 180.1° . 64.1
Non-férrous metal goods . . | :
Copper: e v . ¥
. . insulated wire and cableh/ 0.80°"  1.30  1.10  1.78 6.14  0.90
v other - 0.01° 0.42 0.22° 0,18 0,10 0.10 .
- 0.0% - o 0401

g/ UAR, flgures for non—ferrous metals” are estlmates made by ECA.
" ﬁAH‘flgures for iron and steel are estimates made by ECA whioch agree in

hotal with offlclal figures,

E/ Distributicn between aluminium and copper is estlmated._ '
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Net” impotts-of Henufactures (oont'd) "

. ‘ . T R o
Morocco Algeria Tunisia  Libya UAR—/ Sudan

" imsulated wire & oable | 0.30 0"50 T0.36 0:60  3.00 0.50.
o other 0,30 0,55  1.08 0.36  0.20 0,307
“Leaa o a0 - 0,00 0,00 0,00 -
. _.Tln M R . i 0.03: o L =
Metal content chemlcals. SRR _ _ A
alumi niv (sulphatE) 023 .. Ces e 2,00 ST
1:z1no (oxide)}- - 004 e 7 0,160 aa W05 0 T s
‘ SH{dry batterles) S 04297 a. 0 0,23 0 0.5 el T e
lead (tetrasthyl) 0 0.10. i ao e a3l
R (accumulators) o 0s20 0 .0 D2 0 0.220 187  .e
" Yead oxide. ST e e o e - 1.10 -_7_‘;,7'_.
;alumlnlum oxlde L e - ve S es "f“*04“ﬂfuﬂfi'?r :

'Productlon

»

~ = w0
- 5.0 300 met
e T - 9 'i:
- -

Oruie steel | -
Rolled steel -~ . - -

: Iron ard steel castlngsjj” Red- e
_"Tubes S -
A e 'Forg’i\ng P .a-- .:' e S - o o
LLrude. dead . -l._en
1

0

0

-

j<»}4f=+o4a

Accumulaior 1ead
Lead tubes

Alumlnlgmnnrolled-,;:.; !
S e z
. wire '
7“Cbpper . wire 245
‘ other)

@

.
MV Wl OO OO

I.-.l

(s}

»

{

1

oy

L ]

w

00 QO
N L ]

o 3]
[ ] »

cown
.

a
=

Non-ferrcus cast1ngs-/ “ 0,79/_ 0.05 - e .

~/ Estlmated 60 per cent alum1n1um, 13 per cent copper, 13 per cent Zine and
13 per cent lead. L _ .
: Durlng the perlod under rev1ew the only productlon of crude steel wag 1n
Algeria- ‘from: ‘serap and ‘in the. United Arab Republic. - The bulk of ferrous scrap

from the Maghreb countries was exported, the amount used in castlngs being
relatlvely small. Non—ferrous scrap was also largely exported. s



E/CN.14/INR/153
Page 30 .

The follow1ng table gives the estimated consumptlon, both dlrect and

indirect, of basic metal after allowing for duplmcatlon. o

’Net consumption of bagie metal” " "

TeE LN PR e e b el L e st R GeeanBe Ly s g daah 0 0n el o ke e

Ferréﬁs? N 2
Finiéhed steel and castlngs C 0 L62.0
vged in productlon of . .
engineering goods - L 65,7

Imports of engineering goods 59.5

Non-ferrous

Flnlshed and castlngs . B
uséd in productlcn of o
eng1neer1ng gooda . T 6.9

_ used in handlcrafts 245

Imports of englneerlng goods . .. o
(incl. above) 1.5
Chemical goods o DaT

Total: Engxneerlng (steel and .
‘castings. equ1valent) L 14761

AT
V 1-9!‘ ’

Morocco _A%ggria'

g
BL0
105.3
6.4 :‘

4.5 "
1.9

2.8

LR ]

Tunisia

93.9

19.4

2.2

0.5.

1.7

2.8

0.6

83.2

4.6

: 107

_ Libya‘

139.2

f3;o

he
0.7 .

f ‘:f3 .O
0.5

S 111.8.

136.7

0.5'

50,7 88.8

VR Sudan
588.0 7441

209.0 249

180.1 - 64.1

22,5, 1.6

’26;5*“*0.1
2-0. ’ 1-5

U 9.5 1.8 53

. ‘_‘_,‘-.}IIK b

4.8, e

HRRRT S- ¥ O
iy

455.0 -83.1

379.0 ; 71 2
2o 0 1.5

Construotlon o - '96.1
Hendicrafts 1.7
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.Eg, STRUCTURE OF DEHNID AED INPUR i i ,' w-»@-n=f

~ The dlstrlbut1on o; the gross ouipmi 1s not publlshed by any of the
. dountries «in the iscessary detail or in suxflclently homogehedus classes
Bt may be eftimated gt 1y by aralopy with the p051t10n Ain deVeloped
'douhtriﬁé”.,. ; TTIL The 'output’ i erther 1ntermedlate to the metal uslng
1ndustraes o 1."for exporte ;k'“' : : -

: T
IREEN

Input struCuuve flgure aré only avallable for Morocco and are not
sufficlehtly homogomeous and sxceps’ for lead’ ndt sufflclentiy representat1ve
of L futuie n‘“ﬂ;u1unm e Annmv LIIQ “Tne standard table g1ven 1n Annex IIT is
cbaged on dh ;
w1th capaﬁal cha“gos app wrlnw 48 & - resldual. __ﬁ.}h

SRR The@lncrememtni C&pihhlﬁoutPUI ratio’ 1,ea 1ncreasés 1n ox :
iformation: dividéd by ircrensed’ in ammwal ocutput’ (vaye added) e _be

sodroniands sceeﬁ “nlant aqnun1ng a 10 per cent return on capltal 1t 1s abnui T
and with a 20 per cent fecuﬂn about 4,_ ﬁ P o _

IMMPHM%wmmw5,;Qh _,~¢,;Qg¢a,5

e

':u been dJVlded 1nto ferraug ‘afid. non-
5 prlces are. taken at 1964 levals.

<

R

: 5 ego 1nclud1ng the cost qf assembllng raw
materlals at th. G wman avtu%e. of. proce§51ﬁg on the 51te and of
delivering ‘he f’ﬂlbﬂed prcaud' To the market are’ affeoted by ‘suchiitems as
2 POWET - charges? Travsport” cnargedf Wages and access o Traw materlal which
HMary. from: counuzy to gonmt ey, Lt also axd to a- more 1mpox¢ant extent by
+the scale of operaiiony and by the location of ‘the works. The.. effect of
¢ gcale. ofmoperat:oq hag® aﬂveady been coversd in secflon A. The passlbllltles
~ are governed: Wy the size of tHe market which can always be 1ncreased by
-_1ncurr1ng Kigher btrahspori costs. -As regards locatlon there igla general
- 'choice. betwsen' sitikg the works near ide raw matérmal of. near. the maﬁket,
. works .mearer tg_,“au<mauewla? having iowar GOSts of productlon but hlgher
costs of distribution.” "This of coursé supposes “that raw materlal supplies
at the chosen logotion are aoequite and have net to’ be supplemented from
more dlhtunu'uu S TEN . : L L

T g flnd uho' Sk "fchaent way of uuﬁplylng the iron and steel
requlremeni S the saomreﬂlol wll thege elements-as well a8 a number of
practlcal cons 1derau¢0b" have to be taken intowaceounts ‘This 'is a$tempted

~in thé nex °ecr1onp_ Thc‘gveseni ‘section is limited to an’ OVérail Eetimate
‘of the. advaniagoa and disadvantages from a. coit point of. v1ew of plants
lochted in cach of the counuries of the subm“egxcna

For this uL?EPSL the table overleaf gives estimated costs of productlon
of cast steel in plawis f 50C *lhcurend tons per annum capacity and of .
sections and cold Psduc:” sheeb in planus of 200 thousand tons per. annum
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‘capacity in sach of the four countries of the sub—regaon llkely to have :
: 1ntegrated iron and steel works. . ‘ :

The principal items of: cost namely capltal charges and overheadse
fuel ‘and speclallzed materials such as ferro<alloys; reéfractories and
repair parts and materials have been'taken: as being effectlvely “the. same
in each country, since they are very largely based on inports. leferences
‘arise in regard to costs of other items, namaly iron ore, transport on raw
'fmad;enalsa power - charges and wages. - For iron ore the somewhat 1nfer10r

: wﬂquallty of the UAR dep051ts and their great distance from the. plant is largely
- _offset by the current low transpori .rates. ~Moroecco is: guperior in-this :

f*respect But the' reserves of ore are relatively small. UAR hag .an” adVantage
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.
ﬁjMoreoverg while the sizes of:plant indicated are typical of those which might
be ingtalled by 1980 0n a national basis in the countries of the sub-regions
other than' UAR, the ULR market will be large enough to permit ‘integrated works
" of :1500 thousand tons per annum capapity and a strip mill for flat products
of 800 thousand tons per annum. - This would réduce steel casting costs by
about $4 per ton and flat rolling costs by about $9 per fon.

2. For non-ferrous metals the general position is 31mpler sinee only
cerfain countries have the necessary whes; e.g. manganese in Morocco and the

B 'UAR, lead and zine in Morocco and Algeria, 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 operatlons still less so except thit countries
. w1th cheap electrlc power have an.advanxage egpecially: 1n aluminium.

3. It is appropriate o compare prosyectlve ex works prices with import

. prices since with the exception of the Sudan -all works would be located on
- op near the coast i.e., nea? to markets and to sources of 1mporteﬁ mterials,
.. Import prices'relate to a variety of products but in the case of steel after

distinguishing wire, tinplate and tubes the groupe of flat products angd

't ‘sections-are reasonably homogeneous. In the case of the non-ferrous metals

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

" coppery etc.y and then wire, foil and tubes. In practice four: groups are

Tf sufficient namely crude, extruded and :drawn including wire,. bar, seotlons
1'land ‘tubes, rolled including sheet. and foil; and castings.’ Average 1mport
' prlces for these categories dre given in the table overleaf. '

I% W111 e noted that all steel maklng operatlons 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 productidén the pozition as

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

y usual to take relatlvely constant proflts at the metal maklng stage, while

'gproflts at the mining and- concentrailng stage fluctuate strongly. For.
;1mport substztuilon pro@ucts ‘the. normal margln especially on copper extrusions
end sheet is low as the fabrlcators hame to rely on copger bar from the f
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Tabie' 13: Eﬂtmmated comparatlve eosts of roduct1on er +on of flﬂlshed

o 'Algeria*“':‘munisia © Morocco
Ba uﬁsembTV cost T L
- Iron ore per ton, finished steel 2, O6(50%Fé) 2 05(507) 1. 87(557) 1 61(00 )

; uransport to- works ' 450km . l60km ; 200km ‘,'ﬁ”25km
0¥, mine cost per ton . $3.Q 50 3.0 7_ 3.0
transport cogt o Ea— $1'6 .-1.9;-, 0.9

at  al per ton flnlshed;steel $9.5 el ly

leestone per ton flnlshed steel 0, 5(1@731110a)0 (3=4%silica |

o ‘ .- inore

'ricost‘per ton»finished steein 1,0 - 0.6'_ 06 0.6
Fuel 1.e. coke and 0il g5 26,0 : 25. , 22,0 T 20,0
A1l other- materlals o 13.0 , 13.0_ 13.0 " 13.0
CTotal C . $49.5 . 851.0 . $44.8 - $39.9

iie Prunem81ng oout S :_; e . . |

Eleotrmo powers prlce per unit - §o,002 - $0,01. $0.025 ' $0.015

" cost up to steel castlng : $0,2 - 8.2 CO$3.0 $1.8
section rolling : L 02 1,2 L 340 1,8

- flat rolllng S 044 242 0 B 3.3

lages: wup. to.steel. castlng S s N 966 644 6.4
.. section rolllng - f_ 2340 0 Te2 . 448 A8
. flat. rolllng TS, T 13,2 8.8 - - 8.8
'Overheads.‘ 2P tq,steel castlngLQf--4§0=*?v“W”' “¢§0 ”_‘““A'A?O ' 4-0:
_ . section rolling . 445 SN % I 4e5. 445
 flat rolllng o 6,0 6.0 6.0 6.0

Capltal charges. R ‘ - , | _

“up to steel castlng ' 15;0 "_,' lSaO", 15}0- 15,00
section rolling . 10,0 10,0 10,0 10.0
flat rolllng coenn , 28.0 28,0 _28.0 . 28.0.

Total: up to steel castlng - o 73¢2 . 82,5 T4, 53' .68;4
. - section rolling L 1TaT 22,9 - - 2243 0 28ur ¢
flat rolllng .  o 3949 49447 48e3 4641

Trwnspnrt oasts Ter- ton ol | ' | o -

flnlshed steel Withln sach o ' : B

“natdonal area _ ~ 160-km rail 470km sea 100km sea 550km sea

‘ o  225km. T&ll 160km rail 280km rail |
$3.1 $9.41 $3.1- 9.8

E/'TakEn at'4 per cent of'turnover but 1nterest un worklng capltal equal 0
' 2 per cent on turnover ie omltted. :
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‘Table 14 Average 1mporb prlces for b351c:mwtals 1963/1964

EIER i Morbcco

- Iron ﬁnd gheel rn Tuno 0Vl nly roage fogmrt
©Bar' 1050 0 13007 7T 105 104
: ASectlons5j o127 “120 108 - 126
Wire ., . 170. 176 . 100 4756
CDubes T 255. 2957 2400 . 250 o
' /'Pla.te and Shee’c 1507 L ' 160
.. Tinplate i~ 240 220 oy R
- Gglv. sheet 200 i aede 285 ey it e
T Cagtings (tibe) *180 7. 186 - 130
g ~ (other - : L

Noﬁfferrous _ A i | |
?g¢5ﬁper: Drawn and extruded products 1nClud1ng ] L ’ o
G wlre ($1200) and ‘tubes and flttlngs ($1800) . .
Average all countrles ' QOQ SR 609; |
.ROlledHPTOdHCtS SR S 5900.; 8t

Alumlnlum. Drawn and. extruded produc%s 1nclud1ng~ o 4?’4_1 o
G “uire (31400) and tubes etes ($2000) ST 00

C ‘Rolled products including foil (%lEOO) e o s 1000 ¢
L%éé/zin0° Rolled or extruded L , fﬁ¢£Jlf. Cfai
' Estlmated Goots of Froductlon ox Gapltal Charges v

"Iron and stee1~ . o e
. UAR -, Algeria.' MDuriisia - Morocco
Integrated baf ' . 68 . 83. o4 iQii?* 66
o sheet GeVe .@?ﬂyl R 7. N 94 %?:84{aﬂs' i!V;;Z6~
Margln- bar L T 36 Feey : 265‘Fnim ,'::34f
: sheet: c.v. SRS S 71 o8 89
ag per cent frxed capltal,i, et s ‘

bar ($250).,- . ST S
sheet($430)“ 21.2 17.

Sl

.
[u)
P
.
o
-

N RO

FWO -
PR 1 3

G oReve 130 o _
L ey 165wt v v , o v
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producers who are oftén : ) themselves. Otherwise 'ﬁ“;ﬂ no reason

why fabrication should be laobhprofltaole in Norbth Africd Than in "Burope and
it will be assumed that the margin is sufficieat to make a domestic operation

profltable For export pPOduCtS such & IerTmeangdrese TprSFTEabI Ity T

-mw_:~*¢~“”"‘&epehds ‘on-the cosi- of- Qe ctvlc powerg-_-‘ e e LU TRR I Ror,
e Bttt Pl PROJ—EGTION& - e e

L ThlS SeutIOﬂ is. dlvlded

of productlora - ; . AN LN pear s UYL

(s) 'Domeni

% ' 1. The projections of demand are based on the nacro—economlc
' veo.  glwven on prospective deve lopmenu faﬁ»eacn country whick is pa“tlc larly

approprlate to the hegic metau 1ndustry sirce mebtals enter 1nto eveiW‘sector
of the evonomye : : e

e, P AN

ENe ST e e

T

‘ For PUrposes of anm?vaao Gemand for baSIC metals has been d1v1ded 1nto
that ariging from capital formation and that arising from other.expenditure
in the form of conzumer gocds; repzirs and accessories. Expenditure on - °
capital goods sonsisting of machinery construction and transport: equipment,

" is of coursge a mach more intensive user of basic metal than the:other-forms
 of expenditure and therefore in an 20tniny  expanding at an 1Acrebsing rate
. with a sigadlly 1nur aSLrgunvﬁpoI%lon of the national product devoted to
captié& forkssion if is esfen ,

S e ial toallow for this. It has been: Galoulated
~1-¥ in a- numbe? ot~ QO?ELﬁblné and cevvloyoa countrlea that expenditung:of a
' glven ‘gimonnd- oiv caf 2 bion uueb ‘8 pproX vimately fivewtimes gs:. mach
{pasit metal A She ‘samd exdenddture by ﬂonwcapila] goodg:ant accordingly
"1t is poszible to take acuount ¢f the basic meital content of an,expandlng
econpmy:py_gdéuﬁLJhrﬂfﬂﬁ (rgrs Domestic Preduct acvordlnglyo ' has been
the: bhird line of the table ovnrleaf.ca -

Tn the particuler ce afzs of hlguf¢a and L¢bya it isg also necessary to
take sccount of thie Taclt that the congiruciion of pine llngﬁ for. petroleum
i8 a particulsriy ateecl intensive procese; the average 1nvestment belng -
~ about & 1500 per inch (J1&Eﬂ) mile squal o b 13,000 fof & ten inch pipe .
C Vpeighing’ 65 tons. per mile and B 54,000 for a:36+inch pipe welghlng9380 tons
oy per mile, This dis equivalent to 4 kg to 7 kw of bteel per 1nv§stment
wcompayed wluﬂ ‘hout»L 2-kg 0 ‘

. g C From the figures of adjusted GDP ver -head and total (adausted)
; Fo pagid’ ﬂmtal ponsun@mwon per-bead in the various ALrLﬂan countrﬂes'a
e ‘ regr9561on deatmtion” b Gmlculaoed ‘which s . . T

-'Log metal

=consumpblon phT nead e BT Logtadgusted*uDP per head -

. o 2 QO F
. i.es- bas1c met¢1 COUSH@QﬁlOF per head increases 1ﬁ217 twmes gsrapidly as-
s adjusted GDP per headi. The regression line. is: shown on~the.attached chart.

et

U Sy I S T L T Y L T T R
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{ J

- Present and projected demand for basic metals

Moroeao o o Adgeria

.

i s e, a7 —— e

1964 1970 1g(5 1980) 1963 1970 1975 1980
1,_Popu1axlon (m1111on) 12:6 150 17,3 20,0] 11,3 13.7 . 15.9 18.3

2, GDP per head ($) 180 191 212 245 | 192 215 236 268

3. Adjusted 26T 365 440 563 | 304 375 . 459 576 °
4o Annual rate of S L o
- dincrease. of . ¢ . B o 1 '
. adjusted GDP o °Q4.1 0385 '.._051 1 '.030: ' __.04'1 047
' 5e Corresponding . ' ' _ ._.‘ -
. rate of increase : =05 04T 062 0365  L050 «057
- oftotal metal oL ' o ' ’ L
consumptibn ;

+64 Projected metal
7. consumphtion per

head (kg) _ , _
Total -~ 19,44  25.99 = 32.66 43.85) 27.58 34423 4u46 58.10
- Adjusted - 3 e . 22,64 29,03 38,79 54.18
.. Engineering . " 11.67 15,97 20433 27a 67 16,64 - 18.00 . 24,39 34.50
-Construction To62 9085 12,15 16.00 A.5T 954 . . 13.28 18.47
Petroleun I o . - o
Tubes o - - . - . 6020° 6457 = 4459 4490
: Ad.;jus‘l:ed e - - - 1. 25 1.31 0092 Oo98

Handicrafts 0,15 0s16 0e18  0e20| 0,17 0418 0420  0.23

) Actuél metal con=
sumption (1000 tons)

: Total 244.9  387.0 56500 87940 | 311.7 469.8  675.1 106342
_Adausted . - e e e 2557 39840 61648 991.5 _
"Engineering | 147.1 23946 3517 553e4 | 187.1 24646 © 387.8 631.0 -
Construction 96,1  145.0 = 210,2 319.6 | 52,7 129.5%  214.1 338.0

- Petroleum ' ' . B ]

o tubes . : o : — . .- - 701:0 91.2 70.0 90-0 -
Ad justed - ~ = e} 1440 0 18,2 .. - 14,0 1840
. Handicrafts 1.7 - 244 31 4.0 | 1.9 2e5 3e2 443

Te- Englneerlng Study : ' ' .

- . . Bstimated demand - 119 - B - 437 151 T . 496
Metal equivalent 147 : 546 188 o 620
Bstimatbted ';/. . R C S : C '

‘ production 70 e 264 . 67 R 323

© Metal equivaient 73 288 56 ° : 362
Includes non-ferrous ' ' : : _ o
wire or wire rod 3 - ' 5 2 . 5

a/ Includes assembly,
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Be Eng1neer1ng ,
G requlrements e

65 7 S 160 237 51.0

19-7 .48 mt o3 53 8

S’GeeL Ca.st- , e P . ii . :t’: , e | T g )
L 1ngs and. 2% 1.3 T 3 5 1;0 - | 4 6 4
ff»'forg1ngs - S S - R
9. Constiuction
ﬂrequlrements s . C o ST e e 5
Tkl 96,?-1 S a0 30| g 2ig 338
.. Flats .. 15% 19 3. R " 3.9 S 2
. .Seckions . 75%_._. o692 L L
_ y-,steel tubes 5%- : 55 sl 11 lﬁ—j 8.8 N o
| ! -.,’- Pe’troleum ) . o ,, X - M | . . ‘ _' . PRI S .
.f”tuhes SR ‘-. f*_%: f-;.— - 70,0 3;H
10a:, 2% VL o : > _ "

1.7 2.4 3 4| w9
e e | we. w6
Fed.. 5. 34 5L | 943 !
S . 54 81 { o

b5e4 . . 43 . 64 1 2844 .

ﬁ« 114 170 | -
5 e _7;__j: -,: :;:,-"" . P R 32 I S
o ;rlg}whﬁseetwm%} s...,_‘..-.'..:.a..‘88=-9'......q AR S —— ...4.2..3»,.., o _.,..m..'3-5-v-....T J—
Mediim sactlons} _ . 30 - 49
Rails® ; IR 8 . 2
Heavy “sections 3 S 9 14
__Seamless tubes L 6 . .9
_/ Includlng petroleum tuhes if any. - _
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i F e Ty e w5

" MEFOEED ”Mwwm“frlz

Pregent progected demand for 'bas:.c metals (con‘b d)

Ty et

n.mﬁrlgé,i'la, B -._;. Lhe oy te

Esta. -
distr.
‘of types

" Welded tubes

Petroleum tubes

“"alloy steels R

Alum:.mum %

. Ezmc - %

'fLead

-~ (:.ncluded above 5%)

" Forgings

Total =
M s— RS
non=-ferrous e

Total
Rolled’
Extruded 24%
Castings  24% -
Other 3%

Copper g,

Total
Rolled
Extruded
Castings
O'I:her

%

0% .-
3%

Total
Galvanizing 30%
Castings 20%
- Extruded gﬁ
Rolled = 1244 _
Other 12§¢ s

Total

Rolled & ex‘br.50%
Castings 15%
Other 35%

Cpin 4

Total -
Tin plate 50%
Other 50%

pits = rerrpmerpy e o

i ;19-64

' 10,5)

kO-z) o

0.8

.0‘.7;1

e st e b i e

1970 X

8.8 13

2 S
| 8.6 32
¢ 3843 42.7
13.6
6 n'6
3.3

3.3
0.4

29,1 28,1

. 940
© 146
6.2
0.9
0u3

18.3 16 8

- Sed
1.6
1.1

| 2,0
(0.5)

2.8

: T le3

0.7

Y |

13.6 11.8
. 3.8
1.9

; - 0.4
U : ‘;‘-.cn: 1.15
0-7? 0.6
0.2

© 0.1

2.0

Cg

£1975

Wind

80,

enrews

;210 ‘

ke ey ekl e b G e

1963 1975 ;9804

181

BRSO N
70

11 .4
70.0

1.0

6ok
a0 16.0

7L3.8
7005

(041)

2.8

lel
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s

_1970,

1975

1980

1964

¥

1970 1975

1986J~5

:1. Populatlon (mllllon)

2. GDP per head ($)
3o Adjusted -
+ 4o Annual rate of -
' inereagse of - ..
adjusted GDP

5 Corresponding.
rate of increase
~of. total metal A
consumptlon fff

64 Projected metal .
- consumption per -
head (kg)

‘Total
Adjusted
Engine¢ring

' Gonstructlon

Petroleum

tubes
~Adjusted
¢ Handiorafts .«

 Actual metal come-il
sumptlon ('OOO tons}if“

ol

'Total
_ Adjusted = |

“Engineering -+

 Construction
Petroleum
tubes

“Ad justed

‘Handicrafts -i::

e Englneerlng study
_ gEstlmated demand
55Metal_equ1valent
. Bgtimmted
;. producti 1on—/
~Metal equivalent
~ Includee none.
.. ferrous . '

- wire or wire rod .

37209

: 0%491

224
490

4046

31056 

19.35
17:34

— w—

401.5 604.7“
255.9 187-?

159¥§f“

83 2

74-6' ._9400

1.7

.65_-.
83+

17 ..
20! ;

1 -
619

048
:;058

51438 68405

32048 43.38
18,43 24012

0347_

. 262;6

165.6

2.. 4: g N

A

263 316

112

- —

\0f55,;

142,3 212.4

3.2

224
286

6.8
<045 1

055 10

e

5702
31524

4ab

590
1570

88493 157;3

10448
_ 694
309

5644
11.2
04 -

1.6

‘.168

1. S ., 2:2
1135 7+ 1365
3970°" 3000

E

103.3

35;8 43 G
Te2 s Bl

. 606.3 4:850'8“1 -

39643 3100

"70'%ﬁu%%9'§;3

194.3 96
139.9 £39:2
Le5.k 1282

nlc@&

.;2;5'
2680
3700

4042*

.051

336,66
319.1 220.8\3
208.8 -144 1
68.0'

29243
20.5
53-8

10,8
1,25

.841.5.”
73048, ..

47145
226.

134-4
2649
3.0

460
515 .

138'
149

o e o B . FRGLUACS 2EESEMRLYT o,

ity e, i
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J¥9.

I0a

. ri l'..

Englneerlng
requmrements_

Total
Non=ferrous
Férrous.

Iron cast-
ings 15%
- Flats - 48% .

Sections 30%
Steel tubes 5%

Steel cast=- .

ings and 2% -
: fcrglngs-lA
Construction
requlrements”‘

Total

Iron cagta -
ings and -

tubes 0 - 5% 

CFlsts . 15%
Se¢tions .- T5%
Steel tubes - 5%

Petroleum. *
tubes ‘

Handlcraft
Non—ferrous

motal - iron ..

and steel

" Iron castings

Plate
Sheet ;

Pin plate
Bar
Wire rod )

Light sections )
Medium sections
Rails

““Heavy“sect ions~}

Seamless tubes

gl

i 199 ,

0«5
19.4

2.9

9e3
568
1.0

0ud

7446

9440.

1.7

1359,

6446

107

54

26 .

16

- 142.

21

15
27
16

4
73
1
13
19
5

3

105 4.0 e
18 ’ 1.0 ) :

42 145
26 09

212 13642

299: . 139.2
24 . 009 ;

42

109
12

Ty e PO 0 P PRI

12

26 9.9
6 C

19 3%

37

(cont'd)
'-'"'*"“-*'w*- e e o ,.‘.‘.,,? gk e -y ~-§7‘5*ﬂ‘_l.980
i, L EStg A
. .-T-n. R i IR IR AR - Of 'l‘-,’)"pes e e e e A e Tl T e W—‘. o m s T S R SRIC L TP SRR

';}149

26
123

18

60

226

349
23
32

© 33

53
16

12
11

_/ Includlng petroleum tubes if any.
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i e ‘»:'.w O T I TN e

Tunlsla L T Libya .

UG S b s e

1964 1970

R

-‘ fi?gd'wj 1964wfﬂi§%dh.wigiéi,piégq

T dlS'ﬁT‘. i e B e
Lo Ok J}ypes SR T N S RN
Wel&ed tubes, . d2.2 7. o 9 400 0 3 T
Petpéleum ;. - S - - o e 88,80 7 996 ¢ 134
Alloy steels T o el
~ (ineluded above) 5% S (/) _ (17)
Forglngs"' N S - -

12- Total - . e )
nonyfe*rous o 3 24

|....I

pd
ho
[V

U

\O. gLt

L OvOwEs 00 alo

L5

' Alum;n;um‘ - : % e
“Total - : ‘ Oed
'Rolied 49%
.,Extrvded* - 24%

*Castlngs 24% o
;.Other R f.3%';~.1

Copper. .~ - %k <
“Total :' SRR 75 R
;13011ed S TABG e
Extruded 69%
- Castings S10%
gm:Oiher e 3R

Coziné
. To'tal o Oal

e -Galvanizing ”L'3O%*x*~-4

- Castings - wR0% .. oL
Bxtruded L 25% -
'Roileu N . IR N O
Q'I;hpr ) ) ,12—%, el

. Lﬁad : %

TO"EE.]. LN ] 1.3

Bolled & extr. 50% .
Castlngs'
Other - 35%.

S iSotal B 0.l 0.05
Tln vlate e P
Other

‘.

. 0.7 -‘
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wire or wire rod 7

25 _

- Unibed- Arab Republis . - . Sudan . ...
1964 1970 1975 1980 1964 1970_ ="_975 1980
- 1o Population (million) 28.4 333 38.0 . 43.3° 125 1544 17 9 2047
. 20 GDP per head ($) ", 141 166 194 239 94 1007 11077 128
. 7 3e Adjusted 271 337 420 563 154 175 213 - 276
e Annual rate of e ' Sl ‘
7 'increase of R _ . _ff\.
adgusted GDP 037 L #045 L060 021 .Q40f' of
5, ccrrespondlng i s e L R I
'~ rate of increase 045 " e0R5 073 26 o L0477 WBT
~of total metal - : L bE
., .+ consumption
e Projected metal -
Y20 consumption per 5,
Y. head (kg) Lo . S \
‘ Total 29442 '38.29 50,06 - T1.20 " 12,46 14 51 18 23‘ 24404
Adjusted - -~ - - - - -
s+ 'BEngineering 16,03  24.19 31l. 76 45,70  7.14 8 66 - 10 91. 14,70
t.0 iConstruction 1332 14402 18421 25.38 . 5.20  5.72. TelT 9,16
“Betroleun T
“hubes ' “ - - — - - - -
Adjusted : - L - - - - e .-
Handicrafts ' 0.07 0.08 0.09 0.42 0.12 0,13 O.qu 0.18
Actﬁal metal con—'- o ' -
» sumptlon (1000 tons) ; e ' .
’ ;thal 835 6‘ 127541 1902;33083.0 155.8 223, 5 326.3 - 497.6
“Adijusted ' = : C .
. Bhgineering 455 0 805.5 1206, 91978 8 83 1 133 4 195.. 304,
“:% Gomstruction 378467 466.9° 692,01099,0 .- 7l.2 88,1 128.3 189,
- Petroleum ' : . . :
& tubes o e i - - - - L= -
UL dgusted B AT T it -
. .Handicrafts 240, 2.7 304 5.2 3 (L5 2,0 2,7 3.7
7. Euginesring study S L o a '
Egtimated demand 364 1200 . 66 217
Metal equivalent 455 ... - 1500 83 - S271
Estimated -/ U . o
..~ production~ 205 ., 760 -4 59
et "'Me-t'a;i"“Equivalent ST .230,1 e ‘_900,“, A ,_.3 . 67
Includes non-ferrous

a/ | Includes assembly.
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; ‘_.,--, w» s SR Unl"‘hﬁ’d Arab Repubhc ,_.-,.,A. u_ Sudaa e e .

Z— 9682970 1975

o e Es't“ .,n.....‘.:.f'.\u’f;h e
Aistre
of fypes

[ P R O A S

8. Englneering
' requlrements . AR RO
TPotal L - - 230.0 L 900 3.0
Non—ferrous e L 160 Oel
errdus | m20900 oy w2

o 48% f100.3 coh ) 238 355 7 1.4
: L 30% 6247 148 222 0.9
Steal tubes 5% 105 . -25 3 . . 0.2
Stéel cas%-- C IR P e T e
1ngs and. - % 4e2 7 10 15 BTN
forglngu cr B T R S L

'9. Construct1on :
requlrements-

‘Total oo S378J6 i 692 0 11000 - T2 o .
-',deg oastlngs- B T T . g
and tubés - 5% 2123 7 0 3455 - -6

Flets .~ 15% 40,0 1 104 - 165 4.2 19
,;MSeeﬁions;wtr“;ﬂ75%;“¢$_ﬂ296,ouﬂr_‘,MA.519 825_/ 48 fw i e
: Steelﬁtubes 5% 213 e 235

105 Handlcraft e S R S
Non-ferrous R S 2.0 7 o -5 15
”11. Total <iron ' o O
Candisteel 587.6 1187 1840 T4.2
Iron casthgs p5246 o0 108 166 .- 0.4
;1403 .0 135 203 15,6
T 36 53 .
e 368 578
BT T T S B
s ) ‘*358-7 T4 U5 49,2
seotlons)ﬁ; o 102 166 R o
). RSN - SO - SAUUU DI, YO
Hééﬁ?’ﬁecflons i - TR T T e ' '
Seamléss tubes - . 20 _ 31

—/ Includlng petroleum tubes if anye
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' E_St -
. distr,
' . of types - E :
Welded tubes 31.8 20 - 63 - 8.9
Petroleum tubes. P S I - ;‘,E -

JAlloy steels :
(60) (92)
10 15

'(included above 5% . o
Forgings -

- Total = L L - : Rt
' non~—ferrous :23.0 o 10O 165

Aiumznlum ' %43'

1964 1970 1975 1980

Total
Rolled
Extruded

Castings

Cther

~ Copper .

C Total
Rolled
Extruded

Castmngs

Other

Zlnc
Total

-~ Galvanizing

Castings

Extruded .

* Rolled.
Other

Lead
! Potal

Rolled,% extr.

.. Castings
R .Other;.

Tin B
- . Total
- PTin plate

- S
24% 0.5

18%

37

20%

5%

50%

, 50%

1101

46,5 1
22.8 3
11.2 1
1.3
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Fror this eguation progected consumption per head can be calculated
as in the sixth line of the table overieafs :

1
This projected consumptlon is +then divided into englneerlngw/ goods
and construction goods. The basis for thls is once more a regression

equation namely:

Consumptlon of englneerlng goods per head : 0,657 total consumption
of basic metal per head — O0.97 kg

suggestlng which is perhaps reasonable that there is no consumptlon of -
engineering goods until the economy has reached a certaln minimum level

of total consumption.

3. The demand for construction must be met from domestic sources but
the demand for ehgineering goocds may alsc 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 suggeats that construction was
unduly high in these dountries during the basic period.

4. In the eighth entry the basié metal content of domestic output
of engineering goods is given in termes of non-ferrous and ferrous metals
and thé latter divided into the principal typess '

The division between non-ferrous and ferrous has been made once more
on the basis of a regression equation namely: ;

Congumption of non-ferrous metal per head - 0.165 produétibn of
engineering goods per head - 0.1 kg,

Since the regression equatlons 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 adjusimert for
changes over time. These changes consist of a very slow substituiion of
“steel by other materials including &¥minivgs Dring the -esiindies made
by the steel commitiee of the Economic Commission for Burops it will be
assuned that steel will lose about 2.4 per cent of its potential output to
other materiale of which 1.0 per cent will bs aluminium. This is in addition
to the income effect and is included in entry eight.

The division of ferrous consumption into castings, flats, etc., has
been made on the basis of that obtaining in the engineering industries of
developed countries. The correspondirng division of construction material
"into types, line 9 has been obtained in the basic year by subtraction from
fotal- actual consumption. It is in fact also very cloge to the distribution
obtaining in developed countries - difference arises later e.g. construction
in developing countries where wages are low is primarily bazed on ferro—
concrete and in developed countrles on sections.

_;/ More éxactly»factory goods and including all non~-ferrous métai.prdduc@
and neglecting the small proportion used directly in construction.
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Log basic metal consumption (direct and indirect) per head

Log consommation de métaux de base {directe et indirecte) par habitant
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Relation between GDP per head (adjusted) {X} and total direct and
indirect consumption of basic metal per head(Y)

Rapport entre le PIB{ajuste) par hubi;ant(x) et la consommation totale,
directe et indirecte, par habitant de metoux de buse_(Y)

Log¥ = .2i7 LogX = 1.707

Algeria ( adjusted) /Algerie(ajusté)

Libya (adjusted)/Libya { ajusté)
Morocco/ Marco
Tunisia/ Tunisie
Sudan/Soudan
Mouritania/ Mauritanie
Senegal/ Sénégal
Mali
lvory Coast/ C&te d'lvoire
10. Upper Volta/ Haute Volta
1. Dahomey
12, Niger
13. Gambia/ Gambie
4. Guinea/Guinée
I5. Sierra Leone
16. Liberig
_ IT Ghana
18. Toge
19. Nigeria
20. Rhodesia/Rhodesie / Zambia/Malawi
21. Ethiopia/Ethiopie -
22. Somalia/Somalie
23. Rwanda
24. Burungt
25. Mozambique
26. Tanzania / Tanzanie
27. Madagascar
28, Uganda
29, Kenya
30: Mauritius
3l. Congo (D.R.}/ Congo(R.D.}
32. Comaroon/ Cameroun
33. Congo (B)
34. Central African Republic
République Centrafricaine
35. Chad/ Tchad
36. Gabon
37 Rep. of South Africa
'38. United Kingdom/Royaume—Uni

>

CONO A WM

068-248

20 ) 2.5 L 3.0 o : 3s
Log GDP(adjusted) par head '
i.0og PiB (ojust&€) par habitont
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. 5. A spepial case, however, is the demand for tubes by the petroleum
industyy 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 markets, whether ports for shipment overseas or domestic
refineries and consumers, and alsc on the capacity of the pipeline installed.
On the assumplion, however, that the jocation of oil producing centres does

not change appreciably and that substantially the same size (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 table and it way be seen

that this relation is in fact a looseone, 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 produciion ond steel pipe consumption

- Consumption of iron and
- © - gteel pipe and accessogies

A less 10% of total consn, _Bstimsted stock
Petroleum production of iron and steel : for petroleum
(million tons) (000 tons) . purposes, end year
Algeria Libya ' Algeria. Libya Algeria Libya
1957 - - 25 - . .2 L -
1958 0.4 - 84 - 109 -
1959 . - 1,2 - 110 - 219 _—
1960 8.6 - . 146 30 ‘ 365 30
1961 . ' 15.7 0.7 - 111 32 476 . 62
1962 20,5 7.9 - ' 60 96 - 53 - 158
1963 o 23.6 22.4 ' 70 84 606 © 242
1964 2643 41.5 95 105 - 701 347
c 17 424

1965 2645  58.5

The petroleum study does not confirm these projections after'1970—75.
For Algeria, it is expected that production may increase by up to 3,000 tepetts
up to 1970 after which it will be stationmary so that pipeline demand would
be approximztely ug given zbove until 1970 but afterwards would rirtually cease.
For Libya production is estimated to icrease by 20,000 t.pea. up to 1970
and by 6,000 up to 1975, i.e. over the whole period more or less as indicated
above but would ceaseto increase after 1975. UAR production is estimated to
increase by Q,OOO'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 prQJeotions 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 fer Llﬁya are 20 per cent and 7 per centb. Under these 01roumstances
annual. productlon of petzoleum in Algeria will be increasing by 2. 6 thousand
'tons per aniim in 1975 Tor: example thus requiring 70 thousand ‘totis- ‘of “tube
per annum whlle thﬂ.correspondlng flgures for leya Wlll be 12, 0 and: 96
‘respectlvely. -

6. The domestlc demana for non—ferrous metals is flTSt of all divided

"”fflnto that - ‘for the prlnclpal metals on, the basis of ‘the present world dis-

7‘tr1bu£10n and prospects A.2o ‘and: then into the three types ramely - rolled
___produc%s, drawn and extruded products and - castings on ‘the ‘basis of the' preSenu
- dlstrlbutlon in the Unlted Klngdom. Chemlcal uses are: 1noluded in "other"

_ The export demand for crude. nonwferrous metals is: of course 1mportant
and is" dealt w1th in the follow1ng sectlon as part of the productlon fore—
cas'ﬁ. . T . o ! . . L R
(b)'P“oductiOn' “ . _

- (1) Before progectlng the productlon of ba31c metals 1t is necessany
I 1o make two adgustmentS'hnthe preceding. demand progectlons. Tipat of - all
. $he ‘broad. grouplngs of flat products and sections in.the case’ of steel

””must “be ‘broken down znko types; in the :came’ of sections into hery wiré rod,

Frlight sec‘tlonss medlum sections and. heavy sections and in the ¢age of" flat

products into plate, sheet and tlnplate since in gensral . speclallzed plants

will’ undertake the productlon ‘of these' products. Tubes. are: ‘divided” 1nto

Aseamlessg welded and . petroleum ‘tu.bes= the last item’ con51st1ng largely of
=Welded uube for plpellnea . .

The estlmated proportlons are as follows. "  "fi-ﬁi~fjf  i

'-Table 15 _Dlstrlbutlon of fypes.of steel  :

ST A L Construct1on coh Englﬂéerlngv
coFlater C o Plate R
R T o0 Sheet P 1 AT *i_f,"'AjL”5ofgﬂ”
R © Timplate . LT o Coes

S D Wmewods Do e
e “Light R (¢ S e A C 15
e © Medium AR I TR R P - S
o : Rulls SR S S T R I e
... Tubes: = U . SeamleSS'; ' S LT ‘ 1/3‘ L

L --~-;=‘\.ﬁ Welded o By

' dnd the progectlons are glven in 1tem II
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g TA the “case of “th&é honsferrous meiéls”ﬁoﬁéﬁér_fhe:existiﬁg;diﬁiéién

:-fAis;adsquatemsiﬁéeJa$ﬁigﬁéridegreé*6f pecializition than that between

N typerofimetal ‘and ‘between rolled and ‘ektruded froducts is'not necessary.

._. .‘:;fSécond1% allowance must be made fof the fg@f;thqﬁ.ndt.all varieties
e levqualities and sizes ¢an beiecpnomicallymaﬂﬁﬁébjuredevenﬂon_a,subgyegional.
. hesisgcin particular the marke: for heavy sectiong ‘is not. large énough_while

- fortubes and wire it ‘will be assumed that only twoithirds of séanless
ebubes gwire and petroléuM“ﬁybes can be"manufébtur§@.7AOtherWiSefimpqrts of
(*,lO.pechent:will'be?aséumedr: . R

)

- (i1), 1 Proposed plants: Trow and steel

‘r%éfﬁgé“iis%iﬁg the”§f0§033& plants it is desirable to summarize - the
general position, ‘ R S

T

From Table 5 it ma&'beféeenrthat the feduotibn'ihﬂébéfgﬁéf production

. -made possible by -an increase in tﬁé'soale'bf_bpera%ion.frdm,zoo thousand to
: 1000 thougand tons a-year is of the order of $13 per ton for cast steel plus

a furthey $4 for rolled tar or §8 for cold reduced sheet, At the same $ime

from Table 8 it may be seen that the extra dost of transporting one ton oFf

finighed steel Ty small cargo steamer’ along the coast of North Africa is of

%the. order of $0.8 per thousand km. Ti is thexefore clear that in theory

it would be-better to manufacture all the iron and steel requirements.of

‘the North African sub-reégion in one plant, Thére.afe.two,reaSQns why this

cannot be advocateds, First the very practical one that UAR, Algeria and
Tunisis already have iron and steel ‘plants and secondly the situation in

- regard to iron ore reserves, where apart from the present inaccessible

reserves at Gara Djebilet in Algeris and in the Shatti valleyin Libya, -

- reserves in each country are only stfficient febr-#¥s own-requirements.

~'In detail reserves in Moroceo are estimated now.at only abeut 25 million

3

T bons After 1970 1.8 sufficient to-last 25 years at an extraction rate of
- 1 million per annum.  If- the present plan to.establish an integrated works
 witha  ¢apacity 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 estimsted at about 150 million tons,
Onéjmillion tons per-anpum will be required for the steel plant at its.
Propeged capacity which.-dig adequate for the éxpected demand up to 1975.
Subsequently with demand doubling every ten years or so the capacity of the
plant might also be doubled in which case leaving exporis of ore at their
present level of about 3 million tons per annum reserves would last some
forty years, Reserves in Tunisia congist of some 50 million tong in the

accessibie Djerissa/Tamara deposits and a possible  further 30 in t%ée more

digtant Djebel 4nk Ceposit. The existing steel works working.to..capacity

- as-di-awill--in - due- course ‘could prodiite. 150 fhousand tons of iron per annum

equal to 250 thousand tons of ore, : .
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'.‘"From abOuG L?SO onfaﬂd; capanlty cculd “be . doubled in whlch case
leav1ng exports of ore at. their present. level -of about one mzlllon tons per
ahnum reservps WOl 1as “40 bo 50 years. [In the UAR reserVes are of the
order’ of‘300 million %ons Whlle l980‘requireme"s‘w1ll be . about 4 mllllon
tons. per annuit doub ing: e;e“y uen yea*s 50 thai 1 sérves are agaln at
about the for%y year leve T

S '36_ It 1s o? course @1W yS p0031b¢e to 1mp3“t ore from other
Gountries. but in this casce one o¢ the, main advaatages Jhlch a developlng
'couniry has in’ estaollshlnm en iron and steel industry ‘is lost. An
1mportant 1suue is therefore the Luture deve10pment of the exten51v" a,
Djevilet dep031tsa' Theqe ara__uLLmdted as 765 m1llloa tons'"f“SB yer oeht
Fe' with & possible fhrtlier 230 million. It also appears possible too ¢

, beneflclate the ore te¢ as +5411 nigher Fe content wirlch, '?1mportant in:

= “the dlstaaﬂe ver, Wﬂlcﬂ it WL11 be necessary to_transport ite The
_alternatlves are. eltner‘to construct a railway to the Ailantlc,coast 1n :

"“fMorocco Bay,at Agadir a dlstance of 500 ¥z . or to consbruct one o~ JOIn -

the e?ls+1rg Algerﬂan aV tem “t ﬂb d-a a d_szancﬁ of 700 km. jf“

8 "I ﬁhe ?1f3u alte‘nailve waTe. @o cwed. 1t would be p0531b1e to
estahllsh & large 1nuegra$ d iron and gieel works aty Agadlr‘ hich could

supply a’ 1arﬂe ﬁart of " Herthn” African'“equl emenﬁs Whlle at’ thefsame tlme
ore could be Sﬂlpﬂbﬂ 0 othar Droauclﬁd cemtres 1n ‘the sub—reglon.s If the
second alternative ‘were' followed an 1nue&r ed ircn and steel ‘works could .
be establlﬂhed at’ Abadla ased ou local coa1 whlch could supply a largefpart
Tof Algerlan requlrementq ihlle av the dome tlme ore could be ralled to other
produ01ng oentres on the_m“dlubf anean coas : ,

( ",'

'~u'Insuff101ent 1nﬁ‘¢y woig aVéllable“ "the momant o the Abadla
QOal dep051u to: nales prodgee. cale ulations as o the relatlve advantages
hese.. alﬁernatlveagr T is vnderstood that the’ depos1ts are extengive -
he . orderof- £00 million tgds -~ and that the: coal has.co ng quélitles
‘8, ﬁhough these may not be suffl ient’ for metallurglcal purpose :uﬁ-
. ,d'w1th a small QLantlty of hizh qual¢ty imported coal." Tt is al

understood that the ash content is high and the . same’ only about ;lm thlck.'
Under:thesé¢ circumitances it ic doubiful 'if a. . 1sfactory coke[could be -
produced ot a lower ?”108 “than about $10- per tor which, wouldjs re Dowever
about $10 .on- the cowi of manufach ATC'of f¢n_sdud steelu The;alternatlve
transport costs, vsnng Morocco .ra tes8 in relatlon to one Jon of flnlshed
‘steel are as’ f0¢1ow ' S S :

. "-'1&1""‘, ,u f(";ad': o S .. i 7
Ore by rall to Agmilr $ﬂ 8 ﬂlﬁl hea ﬁteel hO Cacablaﬂc& .
SOO km 'by sea. .,;5 4, To'tal 10 2

e Ly gea wuo4

V'PJm Loab Pbudla

. ‘DT" QC'L 5P.._)ao

- 7;F1n1 shed. s%eel io Alglerq s e
- 1000w by oradl $13.20 5 [g?gﬁa1_20;4“

Ty
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L 1fa Pidmt Theated at. Abadla could save $10 on coke then the two

locabions would be approxinsbely similar in toisl costs. Tt Willbe . .
assumed lowever that: a decision on-this important issue gould not be /. .
implemerited before 1980 and will therefore not be taken .idto mccount inp.

-the. present projections.

4 #Ae. Tt is understood. that the Maghreb countries have recommended that
.the new steel plants t0.be constructed should specialize e.gy either om
-fl@tsf§r;pﬁi§eotipns,_TTEiSFis_tbviﬁusly_desirable:@hgre_txansportggosﬁﬁ;
.are relatively low and may be'illustrated in the case of Morocco ahdi ' ::
"Algeria.;{ﬁssumihg'whichAiSJapproximately true that the demand in Morocco
is for:300 thousand tons of sections and 200 thousand flats while in. ..}
1183250 fhousand sections. and 250 flats then if all reguirements
"Were“pfo&ﬁceﬁﬁin~pne,lpcation:cbsts et the million:ton per annum plant., = .
would be. from $able about. $68.4 per ton for cast steel plus 21.7 for. sections
or 34.2 for flats. -If all requirements were'produqed‘separately,ih each .
location then the corresponding costs would rise to $7443,. 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: . ..
- preﬁibus”1evélsfof,$21.7ufor-séctions'and”$34,2-for.flats.-thayextrafzy
transport charges incurred in exchanging sections and flats would be.
about $5.8 so. that the net saving would be about §4.6 per ton.. . On the

., Other hand Yransport charges to céntres of consumption in the Sudan.at -
.. about $15 per ton, from UAR are high enough to Justify integrated production
- there although this will not be proposed before 1980 because of the-need

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.lest at the rolling stage. :

' ?;ﬁj5Qf'Prqposais;f6r new piahtsﬁﬁaj be premented in the light of .. .

existing plans dealing first with the situation in the UAR, Here the main
elements noy in course of construction are understood tg be: . - ..

) A wide strip mill with tinning.and galvanizing facilities with -
[ an ultimete  capacity of 750,000 tons per annum and immediate .
production: of 500,000 - S Sy SRR

(i1) Medivm section mill with an output of 100,000 tons ‘per annum;,
($11) Increase in light section production of about 100,000 tons per
annum. R S A

~ This would mean in9r9asipg‘the pntp@toi'ingot steel at the exiéting
~ integrated plant at Helwan from about 250,000 %0 about 1.5 million %ons
per annum, . o _ |

In addition it is proposed to establish in due course a second .
integrated plant at Aswan with a capacity of about 400,000 tons per annum
of round bars to be produced in a continuous mill, 4 later proposed
development is the establishment_of_a wide plate mill with a capacity of

“about 200,000 tons per “annum,
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: '*"vx,:The three K;Sulnw semlantegratedp lee- SGT&P meltlng WOTkS are:
. ilaléo expected to- double theﬂr capacity from the’ presenb level of about
v 180,000 tons to 360 OOO per anTum, one of ﬁhem spe01a1321ng 1n alloy
13¢steelso ‘ : - , S

These plans w1ll now - be examlned haV1ng regard to +he demand

oprojections of the. p“ecedlng Qectlono; Flrst in. respect of flat pr0g

dncbssitawill be assumed that the UAR also. proiuces “the, requlrements
for-the Sudap and becondiy tne mequlrementﬂ-for +the. whole sub—region o
in: respect ‘of- plaueu‘ This p1¢te however will con51st only of the arider
: varletles acoountlng for’ perhap° onemthlrd of the total demand for plate
- a8 given in the estﬁmates the remaining twonihlrds being produced on the

i::w1de shrip mills. - On thls basls the UAR- demand for - plate 1n_1980'w111 be

.;178 060 tons and. would gustlfJ the erection of & mill of 2 :
capacity by then. The demand for W1de strip in. 1980 will be 525 O@O tons
including strip for welded- tubes and would justify the’ erectlon of -a mill
of .capacity 500,000, Demand-iy 1975 will be ‘about. 350 OOO 50 that the mlll
will work to 1little more then half cap301ty For "somé “years: but thid is a

’,,consecuenoe of having one strip mill in the UAR and. the other in Algerla.

s Tln plate capaclt" of about 50 OOO tons pef annum may also‘be 1nstailed¢

L Wlth regard o Sectzonq eto._the demand for medlum sectlons 1nclud1ng
:ralls in the UAR dhd Sudan will be about 240 OOO tons in- 1980”and ‘50 000 \

sectlons and somﬂ types of ha” can be met probably from exlstlng capacitys

For “the Sudan it is proposed arfe] manufacture ber and llght ‘sections in a

...-re—rolllng mill of. 1009000 tong per anpim capacity based on blllets from
the UAR hut Wlth scrap melting facllltles of abovt 50 OOO uons.j‘

. th rega ik to tubes capwcltv Pnr WerPd tubes w111 be
the exient of about 70 OOO toag per annum¢ : S

.~=_-6o
Algeria there WJJX be a. Mawh“eb ma'ket for wide strlp produuts of about
467,000 tons in 1980 and. 278 000" in 1975 éx:: ndipg §trip for
‘pipe ‘lines. . If by agreement wzth fhe petroleum coun_rles at out two—&hlrds
of :the' demand. for oetloleum DipE ‘can be' met by welded plpe, prdbably
spirally. welded; made locally. Shen the total demand will rise to aboui o -
617,000 tons in 1980 and 389,000 ix. 1975n These figures aTe. compatible with Whe
current construot'on of a Wléﬂ Sbrlp m111 of 400 000 tong’ pé¥ annum: capaclty
provided; as is no doubt the case, that plans allow for futire exten31ons,

- and £004000 is taken as the requlred capacity in this report. Re-rolllng
'can be decen*rallJed enge twnplaie in Morocco.‘
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Por sectlons ebc. it seems approprlaue to manufacture bar and light
“dections 1nlMorocco cand: Tun;a on an:integrated basis apnd in leya and '
ﬁ”Algeﬁla on. 8 re=rolling plus. ser ap‘geltlng ‘basisa. Thls means capaclty
. of - about 200,000. tong per annum by 1980 in Morocco and,.of 60 000" in Libyae
The present capaclty of sbout 100, 000 tons per ahnum in Tunls w111 have to
be expanded to about 150,000 and in Algeria from about 404 000 to 170 000,
Scrap melting wnits will provide all Libya's reguirements of steel but for
cAlgeria it will- probably ‘be necesgary to rely partly on billets from the
'-1ntegrated gtrip works or from:a works based on the = Gara, Dgebllet ‘deposits.
- - The Maghreb requirements for. medlum sectlons amountlng to 140,000 $ons in
-+ 1980 ‘should ‘be met. by a gingle 1ntegrated works and having regard to
5 321st1ng supplles of iron- o?e it seems best mo 1ocate thls 1n Tunls.
Welded tube planfs can be esﬁabllshed 1n all the countrles concerned,
*<W1th splrally welded petroleum tube capacity in Algerla and- Libya. Seamless
.7 tubes could be manufagtured on a. 1¢‘Tag10na1 basis in. the UAR, perhaps 60 000 -
o tons per annumn. capaulty. . L

L 7. Proposed Planusu‘ non—fervous metals

; Deallng fler Wi th 1mport subst:uutlon pTOJGCbS the total demand

for alum1n1um products in 1980 will be of the order of 170, 000 tons and
Crngn 21979 ef 90;000 tons, . It seems gpproprlaie to”mﬂufactuaﬁ the metal
.o inidhe 'UAR from imporied alumlna taking advanuage of the antlclpated Yow
oost of -electric power. ~The plant, now in course of: congtruction yith a
papacity of: 40,000 tons is-enly. large endugh to meet present demand for
- the: sub~region;-or 1975 demand-an the UAR,- an@_gould be expanded. Slabs
<gnd bars may be sent from this plan® if degired-to rolling.and extrusion .
and drawing plants-clsewhere,. and: it would seem. approprlate to. establlsh
s oone . stoh plant im ﬂ'ﬁe“lc‘¢F.;uh8 lMaghred gountries. - Capaclty both in
s Algeria and the: AR could e, of the. order of 40,000 tons per annun. for
rblllng and 20,000  for: drawing gnd- e:rl;ru51ong

The total ﬁeman& for ooppP 1 rochts will. be only aboui ha;f that
for aluminium and justifies only one works for the subureglon. An
. extension to the existivg plant in the UAR raising capecity to 20,000 tons
per annum rolled products and. 60 OOO extruded and drawn, products is
proposed based on imported. coppers After 1980 if the Sudan copper.
“dep051ts are deve1opﬂd tre p%oductlen of copper ey e undertaken.‘- ) -

B
) L The demand_zor rolled and ezuruded lead productS‘w1ll amoun$ by 1980
RN mgto about. 18 000 tons -and would - Justify a single plaut for the whole sub=-

' reglon af capaclty +205000 tons locamed ln Moroccoek,, ot

i Fer Zine the demand fo& rollnd paoduots W1L; amount to about 8 . 000
. tons and for extruded producis to about 14,000 fons - Justlfylng<capa01ty
P of aboui EOfQOO tons Be¢ 2TV and Tocatnd ki Algerla.‘.

8. Expor¢ progects relaie mo uh° expor% of 1ead, 51nc and ferrc—manganase,
location depending "n exlstlng and prospncﬁ_ve supplies of ore.
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fManganese ore in euffrolent supply to Justlfy the produotlon of ferreu
Emanganese exigts in Morocce and in the UARs “Production ‘Trom the- Morocco

' ore’is expeoted to slowly decline from the present. level of ‘about " 350, 000
tohs per annviz to ahout 250,000 in 1980 while in the case. of the UAR
. here will be an increase  from about: 185,000 t0- 300, OOO.to__s; ‘
'fAssumirg 40, per cowt. methal woatent of the ore and’ 80 per ce 1 .
"Tmanganese, plants 0f 50,000 tons perannum: capacity” woul&r‘ lre 100,000
. %onm of ore: and,mlght be a. useful beglnnlng.' Looatlon_would be near the

The pos uTOH in: regerd to lead and zihc is more oomplicated 51nce
Morocco9 Algeria and Tunisia all have deposites In the Ouida area’ ofr
Morocco output of lead concentrate w111 be, fairly. constant_at"about

- 35,000. tons per annum-which is sufflolen,.for ﬁhe existing oundry. at
'Zﬁoued el HelmerB “The remalﬂlng ouiput 1s in the Mblougou—Mibladen area
at about® 40,000 “tons T ising to 605000 in 1980 and” ‘capable therefore of :
sustaining qnother foundry in thaﬁ area.: Output of lead: in Tunisia w111
-probably not exceed 30,000 tons. ‘per annum which ig barely sufficient for
the exlstlng foundry at Tunisy, but: ‘additional supplres could probahly be .
’obtalned from numeroue small dep031ts in Algerla and Morocoo. . e

- Elnc depo 1ou are found 1n the Ou1da areas of Mbruwcq where output
wiats o ,‘xpected Foswitefoomn about 40,000 Yong of concentrare at- present to
T gbowt 70,000 in 1980 and in the adjacent area of Algeria whére. ‘output
 is expected to rise nlightly Trom the present level o f50 000 %o about .
60,000 tons per anaume Output of zinc concentrate in Eastern Algeria’ -'
Kherret Touszef avea ~"is “expected to rise sharply to 60 OOO tons per annum
in 1980 and in Tuolsza to 40, OOO tons. pet annum, . PR :

. It would rherefore e’ p0351b e ETS establlsh one 21no foundry of
;:*capaclty about 760,000 tong of concentrate 1n the Ouida area of . llorecoo
“..either’ on’ +the fﬁ":o,0“1f41'4“~or1ﬁn;1do ad hlm11&TOﬂ0 in. tho E@St &lgeila-
. Tunisia reglono Tae exact 1oca%10n obv1oasly depende on negotlatlons
% between the. countries’ concerned. The solution given in this report, is to

*establleh the Ou1da foundry in Mbrooco with 1mports of concentra & from o

Algeria and the second foundry in Fast Algeria with. 1mports of". concentrate

- £hom Tunlslau At"the same time lead concentrate could be exported to

“‘Tunls1a to enable an increase in ‘the oepaolty of the lead foundny there.

;; 9.“ All couotr; a8 can economroally produce thelr own castlngs from o
: scrap metaL a hluﬂ deﬂree of purity not belng requlred, .The varloue_
~increases 1n oapac1ty Ior the produotlon of bq51c metals are repeated 1n
-»the table owe rleaf.. : : :

G.: FCONOMTF DOLTCY

: ;1“ In order to" 1mplement proposals of the kind outllned above 1t 1s -

-eneoessary 16 Have fipst of all agrenmentnmmngthe countrles in:the sub=’

. région and secondly to have the-‘approval of GATT as well as the European
oountrles dlreot1y ooncerredo The latter is a general problem arising from

the need to preaerve “the mub—reglonaj market for the: multlnnatlonal 1ndustr1es
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H"""“'I-'toseea. ah&%1nvalves’dlscr1m1natlon agalnst other °°“ntrles'f &5 need

_1ndus%r195¢

: Agreement among the North\ﬁfr n counirles themselves 1nvolves
the Tocation «of plants;: sub—reglonal;plants 4n the’ UAR for wire, rodﬂ plate,

: jfalumlnlhm, copper Jprocessinig, in Morocco for lead procesgsing and in

“.Algeria ToF Ziney as well. gg. multlnatlonal pIants in the Maghreb for steel

sheet and aluminium (Algeria) tinplate (Morocco) medium sections Tunlsla)
and the plants in UAR supplying the Sudan. Duty free entry or transfer

siof duties: wquld have to e ; agreed @s well ag’ prlce levels for these

-"‘-:"I'able 16r But;ggb a.nd aawltv of gmposed P}-an“'v'ﬂ

_'k‘*pI‘Od'llOtS. E Y AV

T ‘x';..-:a:-‘

o ”coal depoalts at Bechar and &badla and on the coppar dep091ts 1n 'he
e iSudan all of which are 1mportant sub—reg;onal resources. -

o B
n-_.-. o

... Mogoceo .

Iran castlngs-;?{y:; Gapaoxtym;«

; Forgings: '~

'Algeria

Ex:.s‘l:*:l_.n& o 19701975 1980

Wire drawing: capacity © 20,04 0.0

.. coutput 2 .. 50 13.0 20.0
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»
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i Byt ing- o

S

19705;

585"

T

“Algeria

(contid)

Iron_castings:

strlp

Seml-lntegrated bar
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Table 16 : . Qubput and,_capacity of proposed plants: (conttd)

. P
T L

AN

“"“ T Ex1st1ﬁ ”f ..193'_0 . 19:?5.' - 1980

Libya (comtra)

Seml—lntegrated bar and : '.sz_ Sl R
¢ light sectlons._‘,f capacity B 6040 60.0
: ﬂ "7 output 5.0 5.0 30400 6040
Wires capacity o 20,0 GOQQQLLWéO;D'
SO E cx o gutput o 9,0 '"-: U450 66.0_
" Welded tube: Y capacity ] 270  60.0, , 60,0
R - " s : outpu't_ . : 20,0 - o o : 36¢O ool 57»0 :
Tron castings: Y cdpacity © 70.0 10040 150+0;
o . " output 500 97.0- 150.0
) 65040
sectiors 370 . 298,0

200,0
1115.0
50040

Integrated: " capacity
- bar, etces . - out put

lec rod‘ _ capacity
© output

Sheet, etc. capacity :

o output 318.0

Plate.w,k; _ capacity - _ 200.,0

' ,:output ) ta 100,0

Seamless tubes. possible up to 60,000 t.p.a. and petroleum tube up to 20 OOO
tons per anrniime :

300,0
_Flats 145

R L N S S

Medium seces ‘ capa01ty ' - o :“"200.0 _200;0
B .  output . e 135.0.  215.0
Tin.plates wf" - capacity "j' %4 ;w; 60.0 60,0

) out put . : LT 35.0 . 55,0
Forgings: _ capacity = . . 15.0 © 1530 -

e “ ) Ou'bpu‘t . . ol 6.0 9-0 1300

=

Sudén'

Wires o - capacity - CesT i
: out put . S 24D

6.0

. 3.0
Welded tube 1t ' capacity g o 8.0,

SR L : Ou'bp'll't ’ ! : . 7 ) 2.0 4-0

Iron castings: capacity ' B _ 15.0
' - " putput - C 440 8.0
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Sudan . (corit- 1)
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. & Ouﬁputf
By Eéﬁ:isazsﬂ&iﬂﬁiela S
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_ . outl.mt

' Lead. 1nge‘h I qa,paclty
: output -
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o extruded . output
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Zine | J.::go*b: e capacity "

output

* Scrap melting and casting'
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oub put

out pub

PUL TR o ity
or extr“dEd Qutput

W‘.Lre dra.wmg.

output - -
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outgut
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243

rolled o
extruded .-
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‘T0.0
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2040
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5040
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'20.0
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A6

5040 '-

10.0
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5040
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Table 16
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Wire drawing: -
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Gbnsggption of aluminium'

T e A T BRI N RE R . . l g
B A | s (Thousand metric tons

1951955 1960 -19,6.1 1962 . 1963, 1965

sverage

Tl Ty

Developlng countrles £ 60 . 156 - 167 202 - 220“?: ?%9‘

Developed countrles ‘;H" _ ':fl ' : ‘: 'ffi | : R
 of wh;ch° (m‘ S 2,204 3,094 3,294 . 3,687 4,095 - 4,540
Unlted States ofﬂmerlca 1,407 - 1,541 "1;791 2,089 2,340 - 2,535
Canada j' S e 90 . 110 0123 128 142 . 160
EEC . 312 703 687 735 794 889

-’ddm Of Great e W T e e g msh
+ d K:'O . :
Un;ritan and Northern _ . Egﬁ:;' -
ud o . 235 ) 360 284 287 319; " 359

Jape o 45 151 186 184 219 262
| prers . 126 229 223 264 282 335

Ire?

Cmewt® U apeq 3,250 3,461 3,889 43316 44719
wﬁct; e el L

i e s wwefwwhleh et e e

developlng Gountrles LT | e
- (pér cent) . o (2.7)  (4.8) (4.8) (5.2) (5?1).ax5tp)
~ developed countrles ' .

Cobm censd % (oma) (9520, (95,2) (G48) (94:5) (95:0)

e

Source' Méfailé@séllécﬁéftﬂﬁréxi Metal Statidtics. Dnv o

e i, e

N -. e

“/ Excludlng the 3001allst ccuntrles of Easfern Europe and A31a._
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Production of bzuxite {gross weight)

(Thousand metrlc tons)

RE : : S 963—1965

1953~ - - : I as per

C . o 1955 oo e e D it cend of
Ty S .;w‘average”._lQSO_ 19613_ 1962 - 1963 '1964 1965 1953~1955

Developing countries 9,491 ]i7’394 19,176 20,799 19,256 20,616 -
of whichs L T VPR R S S N

Cutana?’ C 2,377 3,422 3,253 3,592 2,376 2,508 2,873 109
‘Guinea | a7 1,378 1,767 1,758 1,664 1,433
Jamaica ‘T‘ 23015 5,841 6,566 7,706 T,080 7,824"8,765 391
Surinam 03,253 3,455 3,453 3,297 3,504 3,996

Others 1,429 3,838 4,137 4,446 4,632 4,855

Developed countries 3,854 5,398 4,964 5,239 5,507 6,270
of whichi. ' - - e o

fustralia 6 T 16 30 360 902 |
France . -~ . . 1,312 2,067 2,225 2,194 2,028 2,436 2,651 181
TYnited States of S e . : :
Afierica 3/ -+ 1,816 2,030 1,248 1,391 1,549 1,632 1,683 89
Others 720 1,230 1,475 1,624 1,570 1,300 o
| Totalb/ ' . 13,345-'23,332 24,140 26,038 24,763 26,886
of whlch' o o -
developlng countrles ' '
(per cent) (71 1) (76. 9) (?9 4) (79 9) (77.8) (76 7)
developed countrles

(per cent) - (28, 9Y). (23:1) (20 6) (20 1) (22.2) (23 3)

Source: United Nations Stafistical Office. Metallgeseliséhéft A.G.: Metal
. 8tatistics. ' : ' :

a/ Data represent dried equivalent of crude ore.

b/ Excluding the socialist countries of Eastern Europe and Asia.
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EProduction of primary sluminium s T T

(Thousand metrioc tons)

1953 : A ' as per
R . -~ 21955, T cent of
oSl et U L avernade 1960 . 196105.1962°0 1963 .. 1964 - 1955 195 25 R

- Developing équ.ntr_les- o190 113 118 1460 174;..:‘:-;-1.8;8-:' :
¢ Developed countries . 2,355 3,503- 3,402: 3,71} 4,076 4613
ﬁmw' | | o L
- bustralia o120 13 16 42 80y . et
f‘j-Canada R S P 520"*:'69f7_' 60?' . 6263".653
L. Frefige 0 - 7 1200 239° 280 295 299
B Germany (Fea.lRep.jiz‘ 124 - 169 1737 178" 209
Japan S os2 133 154 171 224 ¢ 265: 17292 " 501
P . Norway o ST 62 165{ _1723 206 “ 226‘Ln2: - PRES fi~j 411-

,_Unlted States of - S B L . o JQ e
America o L,294 1,8%8, 1,727 1 921: 2,100 2,316 2,499 5_f.l'__,:_._,l'?f?;

OB o 182.. 266 . 281 298 - 323 - 390.

“ﬁa?7265
179

Toﬁéiﬁf' Y Tem 3,616 3,520 3,857 4,250 4,801
of which: - | ' |

Developing. countmés T | ST
(per cent) " (0.8) (3 1) (3 4) (3 3) (41). (3. 9) |

" De elonedfcountraes BRI TN
per cent) (99 2) (96 9) (96 6) (96 2) (95 9) (96.1)

smi-ce“:“ g tea

RS AT

o _/ Excludlng the soolallst countrles of Eastern Europe amd Asaa. Ly

Lo - - t
o e e T T T S i
; FRORN R PIRS 5 SRS S - Cmdie wht L e
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-Cénsumption of refined copper

" (Thousand metric tons)

T S ST p,;;m_umn.Mf“jﬂwgﬁﬂm;.w;.“qw_uf”@51953_65

. 1953~
1955

. ag per
cert of

average 1960 1961 1962 1963 1964 1965-/i953~55

R OV Ty P T S N AP

Developing countries - 13L° '_2101, 207 253 202" ©:"315 - “~317'

Developed cowntries 2,787 3,572 3,831..3,849 4,103 4,551 4,671

of which:

United States of : G e a . PR S
America | : ".1,285_ 1,225 15327,'1,451-_1,582 1,656._1,798 -

. Cenada . 105 107 129 138 153 183 195
- EBC - 637 1,047 1,110 1,045 1,057 1,190 1,173 . -
United Klngdom of o - S
-QGreat Britain and _ s ‘ ' - ‘
Northern Ireland - .= 429 560 529 526 558 633 645
- Japan .~ 100 304 375 301 352 458 421 -
Cothers . Y 231 329 361 © 388 401 431 439

159

131
169
179

- 143

410
183

. Total;b[ﬂ 2,918 -3, 782 4,038 4,1024' 365 4,866 4,988
of which: =~ - o ' | .

Developing countries

(er cent}) . (4.5) (5 6) (5.1) (6.2) . (& 0) (6 5) {6. 4)

‘Developed. countries

(per cent) (95.5)_(94.4) (9439)-{93.8) (94;9)‘(9355)5(93f6)"

162

”“sbﬁfééf“ﬁ£i¥isﬁwsﬁiééﬁ'6f"ﬁ6ﬁ;%e£§5ﬁé“ﬁé£51'S£aé£s£1¢s? World nonnferrous

Metal Statistics: Metallgesellsohaft A,G.. Metal StatlSthS- e

2/ Partly estimated.
_/ Excluding the socialist couniries.of Bastern Europe and Asia.
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FT

_ (Thousand metrlc tons)

1953~

1955

averagE.

1964

- 1963-1965

as per
cent of

of whlah°

VIGhlle Cipe

Congo (Dem. Rep )
Peru _
Zambla“”'
Q#@ers.:“,

Developed countrles

- United States =

of wWhich:

Australla

Caniada

Japan

.of America

_‘Others"

T'O 'bcbl—/

’ﬂof which

developlng coun-'
tries (per cent)

develsoped coun—
' tries{(perjcen%)

Developln@ countrles;jl'173_-

386

224
39
367

157

1,343

5
267 .

66

834

135

1960

1, 846

251

.;,764_

o1

399

89

%80

"185

536:
302 -
181
‘ 576':

1961

1,861

e
295 ¢

198
5715

241

1,849

97
- 398

.96

1,057

201

1962
1,873

590'

297
167

562

257

11,933

;'109'-

.!415
104

1,114
191

1,925

599
emn

© 588

289
1,928

115
411

107

1101
194

1963

630"
217
178
632 -
. 289

. 19997 )
L1103
448

106
1,132»
208 .

1965
2,040

.:582 e;H
288
178"
696
9T
2,109 .

462

1,229
32i3:f-

9%

195571955

170

156
124
":¥456
174 .
186
150
245
165,
162

138
1152

,'2’318;

(46 6)

A53. 4)

3;510

(51 1) (50 2) (49 2) (50 o) (49 2)

(4809) (49 8) (50:8) (50. 0) (50 8)

3,710

3,806

3,853

4,003 4,150

159

PR

« Matgl: Suatistlcs

a/ Partly estlmated.

' _/ Excludlng the- soolails% counfrlee of Dastern Eurone and As1a.

_ Source. Unlted Natlons Stat1st10al OfflceB Brltlsh Bureau of NonaFerrous . M',
Wowld NonuFerrous Metal Staﬁlstlcs.

;hiég{exclu&ingx
& number of small producers for which data;arenot avallable._“ AR
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Production of refined copper

N R L T ".L-(Thou.‘sand"_ine-'tfi'c_ff’:ﬁo'ns)

L ' o T S : . 1963&&965
1953~ ' _ Gy i as per
- 1955 - S e : _f‘ cent of
~ average 1960 ' 1961 1962 1963 1964 1965%/ 1953-1955

Qévelopigé‘qbuntries 600 Tr910 v 964 1,072 1,042 1{14@'41;183;‘;Fiéfﬁ“‘
- of which _ S ) : ' AR
JGpile . 21T 206 226 263 259 - 278 289 . 127
'_Congo (Dem.Pep ) _ :':111 V_-176' .%205 238 198 212 fEOOj Jfl83
 Zombia . 170 402 416 - 433 439 497 522 286
' Others ' l : 102 106- 117 . 138 - 146 157 172 155
Developed countries 2,500 3,322 3,393 3,432 3,472 3,715 3,995 ° 149
of which _ . . 7 . ‘ - et e
“Belgium 154 212 232 221 271 286 309 187
Canada 236 378 369 347 344 37L 390 156
“German (Fed. Rep.) 235 0 309 304 308 303 336 357 . 141
“Japan Cr040 248 277 210 295 342 366 321

“United Klngdom of
Great Britain and : . AR
- Northern Ireland: 214 ..219. 238 232 214 245 . T2s6 T 111

' iUnlted States of S e . B o ' o
B 353 L, 6441663 17726 177237 1,824 1,957 . 135
' Others 7 - 194 312 310 328 322 311 360 - 17

Totalh/_. . - 3,100 44232 _47357 4,504 4,514 4,859 _59178 ;‘t156;  :
of which . | : PR o 'f,“‘f o [ P

developing COuntrles

(per cent) . (1.0 4) (21, 5) f22 1) (22 8) (23q1)j(23,5jf(22¢é); :

_developed countrles -

EPES (o) (119) () (16 (6) (i)

Source: United Nations Statistical Office; Metallgesellschaft A.G.z Netal |
Statistics, British Bureau of Noanerrods Metal Statlstlcs. World
Hon=fenrous Meﬁal S*atlstlcs, Co

a/ Partly es+1mated1

b/ Excludlng the 5001a115t countries of Eaztern Europe and Azia,
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COnsumgﬁibnbeinéfiﬁéawleggibyafegionsL1953+1955y(avergge)_gp@wygsgﬁﬂg§5giﬂ.f

' .-' )

CAverage 1960

- 1953-1955

1961

1962

1963

.'_'(Thgusand'metric.toﬁsl_

1964 1965

'/ Developed countries -

North America

Western Europe . o
Oceanla and South Afrlca
Japan '

Developlng countrle~
Latin America
Agis and Far East
Africa .
Yugoslav1a

B _11,785v\-2,217

1,684 . 2,052
766 846
819 . 1,041

56 66
43 100

64 98
19 . 38
kA 6

11 o230

2,106

1,038

64
126

101 165

195

114 .-

41

5
35

2,399

'—rs 187;‘
878

946
1,060

63
1118

212

113

20
00
39

985
1,070

2,505
2526¥Q

90
164

282

16

50

2,414 2,445
i, 018 1,043
1,142 1,161
B :
130 -
238
125
56,
CB
B0

84
157
292
149

78

15

50

o H/Excludlng the 5001allst countries of Eastern Europe and ASla,

Pfoduction of lead ores and COncentratES“by regions l953—1955(a¥§;age)'and 1960-1965

Average
1953-1955 R0...

1961 .

1962

1963 .

. n(Thousand metriq tons metal convent)
1964 1965

iuwdfldﬁf

Developed countrles '

. North America

" Vestern Europe ~
~- Qoeanisz and Souih Afrlca
: Japan ' I

Developlng’bbuntries
Latin America

- Agia and Far East
Africa _
=Yugoslavm _

1, 753 1 810 .

1,106 1,119

490 420
234 286
. 359, 373

23 40

6a7 691
387 393

34 46
140 159
86 93

1,768

1,111
413

311

341

41
657

396

a4 .

122

95 .

1,854

1,201
416

- Z8e
449 .,
54 .

ﬁ653'.

388

.44
125

AR

1,865.
1,216
. 420
255
488
-253

'649”

287

NV
17
101 -

460
249
AT

54

. 657

401

43
111
102

1,891 2,033 :

1234 1,316
552

261

450
- 55

715

415

49

154

97

a/Fxcluding the sooialist. countries

of Fastern Burope and Asia. ¢

R
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Production of:refined lead by regions 19531955 (average) and: 1960-1965 . .

’i;fxn,'”‘?f: L. : '_k_ i, o (Thousandrmetriq tdns)
' . Averagé' " - ' : ofa 1 : '
' 1953-1955 1960 1961 | 1?62 1{§3_‘ ;9647 1965,
worldif*“- 5:_. K 1,995 2,303 2,371 2,320 '2 457 2,568 2,621
"ﬁéfeldﬁéd’cbﬁnfries i 1,554 1,840 1,888 1,841 1 /958 2,092 2,125
".Noxth America -' ’ .  '-\_ 728 788 873 797 ‘828' f’908' 902
- Western Europe : 597 769 750 . 744 '785 8oy . 832
. Oceania and South Africa- 198 . 209 - 182 @ 208 244 271 282
“Japan ‘ 31 : T4 83 . 92 _ 101 1086 109 -
_ Developlng oountrles | . 441 463 483 AT9 499, ‘4?6" 496
‘Latin America L 286 281 305 297 313 302 309
Asiz and Far East ' 15 . 29 27 27 30 30 30
Africa o 69 64 61 . 57 52 43" 55

Tugoslavia o 7¢ . 89 - 90 ---98 ..104 - 201 . 102

'Q/Excluding the gocialist countries of Eastern Europe and Lgia,

- Consumption of: slab zine by resions 1953-1955 (avefage) and 1960-1965

(Thousand metric tons)

Average

19531955 1960 <1961 1962 1963 1964 ' 1965

wOrJdﬂj - e 2,032 2,472 2,622 2,726 2,958 3,243, 3,390
. Dev eloped countries 1,944 2,211 2,406 2,434 2,663 2, 936' 3,075
‘,hoihg_dmerAa& e 948 860 946 1,014 1,107 1,173 1,362
Western Burope : 818 . 1,100 1,129 1,121 1,130 1 252 1,254
Oceania and BSouth Africa 79 123+ 103 115 132 .155 147
Japan _ | ] 99 189 - 228 2340295 - 3560 312
' ‘Developwmg oountrlem - 88 201 216 . 242 295 307 315
| Latin Amevica . - _ 46 81 85 9z ‘123 L 137 144
- Asia and Par East S 31 Q0 100 - i1y 130 - 130 130
Afrlca’ oo e . . I . 1 . 3 s .. 4 i 4 W 5 s e 5 ., 6 .

Yugoslavia o 9T 2T 29 237 35 35

a/Fxcluding the secialist.countries of Eastern Europe and Asia.
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Production of zinc ores and concentrates by regions 1953—1955 (average)
- and 1960—1965

 (Thousand metric tons metal content)

Average 1960 1961 1962 1963 1964 1965

19531955

Wérldﬁ/. ‘ - 2,239 2,563 2,649 2,803 2,859 3}203 3,418

Developed countries 1,627 1,808. 1,894 19985. 2,035 2,321 | 2,486
Worth America 831 . 824 865 959 979 1,240 1,434
Western Europe = 418 518 552 499 513 515 418
Oceania and South Africa 273 - 309 309 334 345 349 353
Japan 105 - 157 168 193 198 . 217 221

Developing countries 712 755 755 818 824 882 992
Latin America 445 474 489 520 532 541 596
Asia and Far Fast : 11 20 18 19 20 35 43
Africa 197 205 188 218 211 240 286
Yugoslavia _ 59 ' 56 60 61 61 66 67

Q/Excluding the socialist countries of Eastern Europe and Agin.

$lab zinc production by regions 1960 to 1965

(Thousahd metric fons)
1960 - 19581 © 1962 1963 _1964 1965

WOrldé/' o 4 2;439 __2¢570 2s6§3 | 2,742 2,959 3,124
Bevéloped countries 2,218 2,344 2,409 2,464 2,671 2;832
North America 1,028 1,061 1,105 1,121 1,237 15303
- Western Burope : 887 930 888 - 878 930 960
Oceania and South Africa 122 141 171 183 188 202
Japan. o 181 - 212 245 282 316 367
Developing countriés Co221 226 244 278 288 292
Latin America : 103 101 108 132 142 . 144
Africa _ 82 88 97 104 101 102

Yugoslavia ' : 36 37 39 42 45 46

Q/Excluding the sociglist countries of Bastern Europe and Asia.
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L P&QﬂGcTION, DEMAND, EMPLOYMEET v TMVFSTMENT 1960~80

Note on valuatlon of" output

Only in a few cases. are productlon flgures glven in value so that in
most cases 1t has been necessary to value the output. in tons by average:
export prices. where the commodity is usually'exported or at import prlces
where it is normally imported. It is also necessary t0 avald duplication
in: the value of the. .output of a sector since for example tubes are usually
madé from' 1mp0rted strlp, wire -drgwn. from,lmported rod and so on, .- The .
-flgures glven in ‘the tables are net f1gures in this sense and the average
“values used for the purpose falllng publlshed flgures and based malnly on
-1mport are as follows°-' L ST ML S G

“(norwal)  Jloin material used

Grogs value value added % per ton
Iron'&_stéelg/ : o -
Iron castings S 200 60 c 55 (scrap)
Forgings , - - 400 200 1507
Wire - SR 150 30 100
‘Tubes ~ ' 200 . .30 150
Bar from scrap - 100 32 ‘ 25 (scr&p)
Integrated bar - - 100 .32
Integrated sheet. E . 150 78 .
Tin plate . 220 60 _120 (he#. coil)
Non=ferrous
Castings = L 2,000 700 - (s¢rap)
 Wire - . L e TR B00 e 400. ‘ : 800.
 Lead tubes - . _BOp . 350 o (scrap)
UfReflnlnT. 1ead/21nc 300 s s (serap)
. copper & alum., . _800/500 150 =" (screp)
' ‘ead/z1nc°:production ST 3000 0 - 1000w (opeyi i
o -rolling, etc. 5000 U150 L (ear)
.'fAIumihiuﬁ“produotlon o500 0 200 Z”lé,-(alumina'
I "~ extrugion f 000 150 '“;°5:"4 }(bar)
j’Alumlnlum- rolling, etc. . 1,000 1;:;1.;400217,' ’ (slab)‘fj"
;_Copper._rolllng and extruw{'L' 950 A fj 800 "/' :u
e eden R ‘ e o

_/ All produots and qualltles not prodwced in the sub~reg10n are valued at
) one—thlrd above this prlce equlvalent to 5 per cent in Aotaleie

b/ Unlted St&tes maximum price is: $920- per. tom.. L. o
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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 ormal' giyen above for in—
tegrated operatipns but higher .in. the use of foundryupro&uptlona For non-

ferrous metals the prices of’ materlals used: are- re31duals after allow1ng
a 2 per cent return on capltal. “f

o For iron castings capltal 1nvestment Per annual ton is- taken at $100
'and man hours at 50-'for tln plate from Hot rolled coil $250 and 10 manhours.

Yo .
‘ o 4
Lo 8
s . . . "
i A B
gy . - i
g %
B T T PR PR ST O
T L S S T
;-
T 1
‘.
y
t .
! ‘,:‘-’
r IE
4
=
-H
Cmem s g e b e cemer 2R b e e ety gm0 s L e s
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e T T e TR N T AR RIS

 OUTEUE AND IHPUL STRUCTURE.

Coui',lf-'i:;fy. . Any country sub;]edt to- va,rla.tlons in ‘botal, in exports, and. perhaps
LN i mining D e o _ o

Dlstrlbutz.on 1n gross out;put of 1ndus'hry ISIC No. 341. *Year 1964 - 10 export
. o T T 1980 expor-bs

RSN [rR—— st .

B T T LR TR R e

' ”""':'Flnal destinatlon, HFotal T T S
" ‘.Gonsumptleg, Sa - pplvate., e SO
o ' .be- public : -
B _leed capltal formation™ =~ T =TT ,
ey -q_'Changes i stocks (-a- or- -)
JERpOTYS * e R

. Intermediate destinationy.. total v d00 D - ommrms e e e e

o Inde s O _Agriculture, etc. g e

T T Mining and quarrylng”" Ce T | _k
e 29) - Food. manuf e Ande - e omeis ,..l,:.:.,.\_ e e e e g s :,_:'-\.._..n...r\.,.,_'. b
21) e

BB, e T o e i o s e e e e

‘ Total gress outpu't 100.0

.‘\_4
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" Input structure of industry TSIC No. 341, Year 1980

R
Tunlsla - Co- : leya . Co-
absolute efflclent absolute efficient

: 0 Agrlculture, eto,

1,600

(At 1964 prices)

_ J Mlnlng and_guarrvlng o | Q=b§4i s ISR
20 . Food manufacturing industry S
21 o '
22
23 2
24 °
25
2
_ 27 . . e : .
28 17% 0.00%7. 80,5 0,0030
30 5
31 400 0.0085 100 0.0037
32 5,895 _ 0.1256 280 00105
33 2,180 0,0464 740 0.0277
34 3,500 0.0754 13,690 - 0.5119
35 455 0.0097 250 0.0094
36/37 625 0,033 - 395  0.0148
38_ 300 0.0064 160 __0,0060
39 600  0.0128 160 0.0060
5 3,950 0.0841 1,275 . 0.0477
6L . | -
62/63 2,055 0,038 1,195 - 0.0447
64' ' :_ ‘
7 2,000 0.0445 620 0.0232
8/9 | L
thal intermediate'inputs 23,865 0.5083 -i8;945 0.7086
Salaries and wages L 4,775 1 0.1026: 72,420 0.0905
-Rest-wo.per.cent .. o . 18,295 ....0.3901 55370 0,2009
" Total groge output ' 757658 TR0 pB, 735 1.0000
(37 700) (28 100)



8  ﬁInpuiﬁ%ffﬁctﬁfeidfﬁiﬁdgsﬁbﬁfisIc:mbfhaﬁzfinélﬁaiﬁg;féifc—mangaﬁesej Year 1980

'wTﬁﬁiéia..". lCd;”]: leya : ;",C°?~::
c abdolute' efflclent absolute efficient

culture, etc.

in ng and quarrylng

"ibeod manufacturlng 1ndustrv 1”: "1 S ;_.

750 0..0.0389 . 180 .0.0116
' *';f5§6f'7'b-6éf5ff': B ;45‘f”70 0094;'
. 180 0:0093 .. 50 ' 0.0032
.4 00021 40  0.006
.26 Chemieals. . . . 40 0.0021 40 _0.0026
lA.2Z;:fimach1nerv .']'?-]@iﬂ];QL";ff"“7ﬂ71p0 'ﬁ 9,oQ52:.-:m; 100 0.0065 -
l”{;éS:;-“MEtal products ﬁ‘} ;awu_;pﬁFL‘”?fiQQy.Froﬁdosgf.f:‘L:_iéof_f 0500659._
- %3§i#L~Serv1ces  f1g¥1fg §47f?f»'?i5;1;20Q{17j@?ggggﬁf'_f!iégjgf“:3o ng?tff,'
L3l Totel  i_;,,}:ﬁ.f,‘.f1.-__ : f};'é;ggg'.__o.%549__..;2;040; }0.1316-

S10 019% 4780 ok
'?Q?i339ffgw;ﬂ;;:~~‘“ s

,Scrqp metal N

fBa31c metal

'*f'Ore and concentrate:55f“u3;35ef"77ﬂ7f )

14,4300 -0:74T6 13, 6307:'30 0794%~u
- fi‘alarles and wages 2,050 - 0.1062 - 1 1704;;:9 0755 -
_j-‘577ﬁ¢Cap1tal o0 Ml;u‘wg;,f,{53t2iagqf_: 0;1462';*7f =1VQQJ}'TQMO451¥.”
~ 61 To@al_ggogs_output' ;>;~,';.;qj1;g,bao;g'.1,¢gégs.; Ii%,;é@f;;giéggbb,;;

j 1ntermed1ate %

—mtal 1ntermed1ate 1nputs -
S %arles and: wages . - e e
' ndirect taxes ’less subs:r_dles""“:"="" R
‘Regt .

ytal gross output
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'-'flngut;strucxure”6fMindustggwIS£Q;Né.JB&lLRYearJISBQQHLQa;;a&;';Lﬁihi

AL daiet 4 e e Sl bt

HM%;;Q:Q;GV Agm.cultureJ etc.

Lk Minlng and,. quarrvlng ,ﬂﬁnﬂth '

<20 Fbod manufacturlng 1ndustrv

. 150, (0:0030 . . . 600 . . 0.0045

':r...‘,.-‘:.O.v 165
0........ 020360

.. 400 0.0080 .. .1
vdly 230 . 0,0839
1,965 . 0.0392: .. AaTT0..
13,075, 0.2607.. .0 19,550 . . 0.1473
_ 5505 0.0110. ..0.0124
o e G S A A s 13
e ee 00 300, 0.0060. _Mjc.olos
bt e o 500, 40,0100 j~:<d 0 .. 0.0305

p LQQGZ}:f:ﬂfTTxT““fj&“fﬁﬁfﬁ_

: P . S .
B Py ek o ey Lot N s

:gggauJ.Mm“h2;185pf@mg,qgsstxu¢;:4;alb“g;;o%gséa

T T D O o S T O S Py oy Y U PP ST EY I Sh POPe [P Dy

pofey. . ;H”””;;”w2&505wq%.919499;m.,mmléﬁag“

L

R T 605 0:0498

Total 1ntermedlate 1nputs; 29,240 ”'0.5830 70, 810 - 0;5340_
. Salaries and wages . 5,125 10,1022 = 16, 240 0.1224
' Rest,20% capital = - 7 15,785 . 0.3148° - 45,570 0, 3436
- - Total gross. output : 50,150 l OOOO.' 132,620 1.0000

(A% 1964 prices) T (44,600) e (1314100)
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{ * Input gtructure of indnstgyizszc«Né;eaéquferfOfmangéﬁésé,"Yéér”i980

Horooos Input co- Algerla Input co-
valie - efficient” "valu@ epflolent

.-.:._\....:" N

-'O.V_LAgrlculturey etca

1 ?M1n1ng and quarrvzngﬁi':f . .

. s QGiij_Fbod manufac@urzngalndusiry w:f; R

B T L L 2 _
o B ke . . 3,900 0,000 T1,70077 T0.0157

24 .‘ lEléCtI‘i(,.‘.i'tV. | L ..— o _— 39500 0505}-49 i 1!000 ‘ Ou 0092

{ _:fgéfi;fR@fraCtOrles R o 1:0000  0:0128° 500 70,6046

26 Pewolewn .. .. 200 -~ 0:0026° " 300 " 80028
: .21 Chemicals . .. 00 0:0026 " 300 6.0028
E Imiffééji;*machlnerv ' WO e . 500 ~'o;006¢“*'“”‘1;500“‘“f0 0138

29 Wetal products e o . 500 - 0,0064 " T,000 70,0092

30 Traweport . . ... 200 0,006 300 0. 0023 .

‘%133 Serviges .| = e 3,000 0.0385 4,000 0.0368

e

'13?;WLWSCfaD metal (posidual) . °..13,000 - 0.166] 15,500 0.1427

.33 Pasic metal chaldual)‘t ... 16,000 - 02050 © 146,100 ""0y/24g

mr':‘3&“ ' Qfe:and concéntrate (residual). 13,000 70,1667 _'_’“3;ooc'”T'o 0276
35 | Lo RO REANE

i:“SEyE%.-Total 1ntermedlate;i‘;-j”f:_,'q 55“ogg,f.‘0;7052‘m ; ?5;763 “””O;6924

7{- o Q.iééf“ Salaries and wages: e o ,; 3,000 - .0,0385 - "'“18;2091 ““511676_

"iééf-"Cap¢ta1 20 o 20,000 0.2563 - 15,200 " 051400

T rewt aoss e 700 viooo s riooe
. . J...L-—-S ' : T - . T : o e PP

‘6263 .

_,64 -.-., Gowoee ea S .

- Total infermediate inputs - - T T
Balariés arnd wages:.
Indlrect taxes leps sub51dles rest
" Regt - :

Total gros smoutput-f-
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Input structure of 1ndustry ISIC No. 341 Year 1980

UAR o= w 'Sudan TGRS

SR R ih" 5 abso¢ute efflclent qbsolute éfficient
L0 Agridiltire; sboy. . r o ce-- o | |

'l“‘T;Miningiaﬁ&“quarrying R 720,450 'h0204681f f“?r4

‘-20"_H,Fbodfmanufactur;gg industry

. ‘28 - - - _ . ' ) w e e ?00 é°0027_ - | , , .‘_75. O. 0045

kY R L o R WNQMBEGW o 0104 s ,V,~-; é_bO42 ;

B S - "“o e 1'“”765?mm,“0v0373

N 3, 675 _0.1270  Qf‘I53§§§; m70-4160

WBOM3T o e e ””4,220 ”f”o 0164 R ESQLH;*O'0168

P39 e N 19555”'-"0 0138 ﬁ_‘;ﬁi;4a- 0.0084

A T L A e o L e e

oy -

2,015 70,0675’”'”:“‘f380_ 050529
.61 - . I e . . -

62/63 ’ T o s .. e 159220060591 ﬁ , 920 0005n53

T e e e e me 11,930 0.0464 1,045  0.0628

Total intermedidte inputs 149,415 0.5806 " "~ 11,550 ' 0.6943
Salaries and wages 16,085 0.0637 771,035 0.,0622
Rest, 207 capitel (291,520 ¢ 043557 ¢ 4,050° ¢ 0.2435

Total gross output 257,320 1.0000 16 635 - 1.0000

_ (4t 1962 prices) o : (2733300)'“ o (15 150)
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. Input structure of industry ISIC No.342 + ﬁer;g;mgnganesgg?Xéarfl980

UER . Go- Sudan Co-

‘absdiufe efflclent absolute 'efficient

Q 7 Agricultﬁre, etc,

,lww..Minlgg and- quarrvlng - -
féﬁjjp Fbod manufacturlng 13u tr
e . -a-ﬁ-!
g S e e | |
23 _Goke . 2,400 . 0,0116 100 0.0119
24 Flectrioity 10,600 0.0512 85  0.0101
25 Refractbries- B : 2,000 Qo0097. : JBSA‘ 0;0042
_ 26 Petroleun | 500 0.0024 20 0.0024
2] Chemicals -~ 3,000 _ 0,0145 20" 0.0024
28 Withinery ’ 7,000 0.0338 _ _ 507- _0.0060
'29_ Metal products - | | 2,000 0.0097 50{?- 0.0060.
30 _Transport . 500 0.0024 30..  0.0036
31 Services . 10,400 0.0502 825"  0.0982
32 Totar 38,400 . 0.1855 1,215 | 0.1446
33  Sorspmetal . 41,000 0,198 3,700  0.4405
34 Basiowmetal 64,500  0.3116-  2,670: 0,379
¥ | 26,000 0.1261 - -
36/37 Total intermediate 170,000 0.8213 7,585 0.9030
38 ‘Salaries and wages . 11,500 - 0.0556 395 0.0470
39 Capital . 25,500 0.1201 420" 0.0500
4 Gross owtput 207,700 1.0000 8,400 . 1.0000
5 Do T ' R
6L S o
62/63 | L L
-
7 - .

- Motal  intermediate inputs
Salaries and wages
Indirect taxes less sub91d1es
Rest - _
Total gross output
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',Wire draWin~ and wire products.” . o v T

.SCountry » Moroceo:

Input structure of 1ndustry ISIC No.341

iﬁ:Yéar 1964 . nﬁ3jy. L

' ,dAbsolute values

.-InputﬂgoefTiéients

.Total

0
P S
R0l
-2l
24 :

Sl 25 J

V26
27 .
- 030 N
‘32:.\‘ =
L33
"34.

36/37
38
w39
R
- g
61 )

) i..’6,2/.63-— o

L;. i' :
8/9 ) ex..

T

14

10

oy

32 :

H2'§é %7of 1

- 50018

L LLe0018.

0035

L0124

-0018. oo T
5689
S ,0088

A 00177 T | .

20283 Lo

Total 1ntermed1ate 1nputs'
- Salarles and wages

Indiréet taxes less subsldles '

 Depreciation .. .. . -
.. Profit o
“Potal gross output

A

40 ¢

- 252
60

g 20,,~3 
e, 80
1,132

‘6537,“.%ﬁ“;1d
.2226 A.‘

0530

. .0177 Gev L

.0530
11,0000
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Ferrous and_ hbn—ferrous foundry e,

Gountny' Mbrocco _
Input structure of 1ndustny ISIC No. 341/342
Year 1964

E/CN.14/INR/153
Annex III o
Page 9

Absolute values

Input eoeff§cients”

& Srwst . of which

‘ ' N f;mptal_4i " imported

28
96
859
B2

‘“56'::

- 30

7) |
. 8/9 ). exe. 7964 *11120

"‘.2'55_%‘0f.1

»0007
+0025 -

.0019

Q00T

0019

.0087 Ly
.0300
+0087

. 2665 .

. 0256

0013

+0019
0175

Clomse

L0374

'Total 1ntermed1ate inputs ,530
Salarles anﬁ wages and S0Ce
cha:rges e [ AR
Indirect taxes 1ess subsl- SRS e
. dies . S 166
3 Depreclatlon 38
Profit =~ < .. 306

=4778

— 3629 it ﬁﬂ

_ Total gross oﬁﬁ@@ﬁ 3, 202
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Lead producticin‘ and refining‘ Gl ELT L S A A .‘,;,-7.:.25‘.‘.;;‘..:_5.:._‘. e T D e W e S

Country° Mbrocco
Input structure of 1ndustry ISIC No. 342
Year 196ﬁ :

ﬁ:fﬁﬁsoiute Values: - Input coefficientsf;
L $E000 o i

of which o
Total imported . 2 ag % of 1

o . o 5,112 . 7332

20

21

22

23

24

25 : SR , _

26 “ o 6 _ + 0009

eT T ‘ 6 .0009

. 28 R : : .
29. ' R _ - - _

30 S : 2 . .0003
31 et 26 <0037

. 32 e o 242 .0347
33 SR 14 _ .0020

34 _ g 12 . L0017

35 6 - . 0009
36/37 :
38
5 BN 78 - 0112 -
61 ) RPN _ . N
62é63; R
8/9 ex. 7 T 88 - 5:; ;_.01261 o

Total 1ntermed1ate inputs - 5,786 Co .. iB299
‘Salaries and wages 592 . .0849
Indirect. taxes less _ R s

subsidies . _ .80 20115
Depreczatlon . 110, i $0158 o
TBrofit o T T e gt e S

.Total gross output 6,972 _ 1.0000
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" Rolling and wire drawing

© . Country: Morocco

Input structure of 1ndustry ISIC No. 342
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Tear 1964
Abgolute values  Input coefficients
$1000 :
of which : - '
Total _imporied 2as % of 1
0
1
20
21
22
23"
24
25 .
26 4 0.0016
27 92 - 0.0368
28
29 :
30 2 0.0008 -~
31 50 0.0200
32 8 0.0032
33 2 0.0008
34 99.8 0,3892
35 25.8 0,1032
36/37 2 0.0016
38
39 .
4 2 0,0016
5 . . 26 0,0104
6 1 . ‘
62/63 '
64 , :
T 10 0.0040
8/9 ex T 68 0,0272
" Total intermediate inpuis 1:502 0.5994
Salaries and wages 378 061503
Indirect taxes less e
subsidies 72 0.0287
Depreciation 100 0.0399
Profis A54 . 0.1812
2,506 1..0000

Total gross output -
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Trade in iron and steel 1964
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(giv00)

- Morocco Algeris  Tunigis

UAR

Sudan -

Exports* . L <0 0,3
' Ownﬂprodﬁcﬁion B 35
Imports . . 28,0 1.7
Hdméﬁmarket& ©O30.%. 0 4449

-.;:0.5 . s
141
1446

“Tibya

0.5

26,8
2743

3.3
81.4
40,2

118.3

13.1°
S13.a

_*:iﬁlmoéf entifely outside Africa.

" Trade in éon—ferrous metals 1964

($1000)

UAR

Sudan

Morocco 'Algeria Tunigia

Exporis* C 2.6 0,3
Own production =~ . 6.2 8,5
Imports 54 - 3.9

Home market - - . 8.9 - 6.1

3.0 '
3.3

1.5

1o8

Libyg.

029=

-

13
.l.n3 .‘.' .

* Almosf‘éntirely outside Africa.
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Trade 1n iron and steel 1980

($ milliOn)

o5 t;;iagﬁﬁaua;LMdLMMﬂuawﬁ

geria

' Suda = 

FTbnisia.

-
an
S
3]
¥
H
4

S

Moroceo™ _ L R & P

=
E-3
]
!
s (=2
& "~ 8
\O
o
-~ O
-] o
N Oy

Algeriéf ‘ ,
Tunlsla RES S U R Y flki Pl 3.Q*Il
Litya =~ 707 1,70 21,8 ralz & 2,977
, UAR_waUF.M@MHWNwmwmw“m:“FWquT:5w fM:mMmm;.é;TMfLT;lil.:iﬁrfhjjﬂffﬂyfwmm.m
Other countrles fﬁQ - - - A%_.‘r =
Own_ pxnduhiaonw 34~5: - 117 2u35w6 'm14 8. . 251\@1
Impo;%s‘“‘i“' .”‘f““fz”“‘ “”“‘30 37905 45 5i" 7.5 837
Home market 7 79.8 T 100.1 41.0 60 3 261. 7““

F
PR

Tfade iﬁ honefefféﬁs-métais'l980 ';“

1
£

: Algeria%
Tunisia

UAR
Sudan
" Other.
countries

. Morocco!

£y
=

Horooco - << e o A0 = S T0.9 - w 3t
Mgeria 1.6 - - R R 52,7
Tunisia T 0.6 75 = 4.8 - L5 14:4
Libya 0.7 9.3 = - 5.9 - L8 InT
UAR | 3.9 6.5 = ~ YL i 86T 9T
Sudan - 034 06 = “ 7.8 = 1.1 %9
dfher countries 3458  6.2 T2 - 6.5 - Tfi -ifh |
Total — °  42:0 471 2 0 = 773 = - 1736
Oina production. | 65.9 9.8 16.4 11.8 1482 64 - =~ 318i5
Importe™ . 327 46T 1. 177 971 99 = 2185

a
—~3.

Home market 56.6  69.4 23.6 29.5 168.0 16.3 = 363.4 .
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