
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


MICROCOPY RESOLUTION TEòI" CHART 
NATIONAL BUREAU OF STANDARDS 

STANDARD REFERENCE MATERIAL 1010a 
(ANSI and ISO TEST CHART No 21 



? 

í. 

" ' ' ' (* 

HHTIt tAWM '* 

03639-£ 
PfWPMfltlllTY ffUVf OF l¥m MON AMP 

/I7i 

52 

TICNIMRIA 

Madrid-Spain 



IV- "•*-- 

05635-C 

UNITED MATIOWi 

TtCMt»MUA 



«V 
^v 

mmm^mmé^mÊSi^WÊmÊmMÈ r&&*$ìPQ&&gtm sttait^pwis*   -^^^^'•p^-^' 

Tkii rvpwrt hat biM 

itltffvtag Tveaitori*'« ••part«: 

• Arttsc«*,   Mi|««l A. 

- Vill»f»rcf»,  J «ri«! mo 

- Turi«!,   Litif 

car r 1*4 m | *• 

MialRf Enfia««r 

M«cltMicftl Cnfin««r 

CcattMnttt 

1 f 71 



u~ w 
^ 

TAILS QW CONTINT! 

A.  jNTRopycTjON  i 

B      CONCLUSIONS AND RECOMMENDATIONS  7 

C.    ANALYSIS OF THE EXISTING INFORMATION 17 

1.   RAW  MATERIALS    19 

1. 1.   Iron ore     19 

1.1. 1.   Introduction    19 

1.1.2. Characteristics of the  studied tones     20 

1.1.3. Total reserves and exploitation feasibility  ... 24 

1.2. Coal    25 

1.3. Market prices    26 

2. RELIABILITY OF THE  INFORMATION AND  CON- 
CLUSIONS   ,  29 

3. STUDY OF THE MARKET OF STEEL PRODUCTS. 33 

3.1    Introduction  33 

3.2.   Population      33 

3. 3.   Consumption  34 

3.4. Other economical and commercial factors     39 

3.4.1. Commercial channels       39 

3.4.2. Transportation   39 

3.4.3. Tariffs and taxes    41 

3.4.4. Prices    43 

3.4. 5.   Market in neighboring countries  44 

3.4.6.  Demand forecasts     46 



4.  iTUDY OF OTHER NECESSARY ELEMENT! 
FOR THE INSTALLATION Or A STEEL 
PLANT    

1. Introduction  ... 

2. Electric energy 

J    WtUr    

4. Transportation . 

4 1. Read transportation .. . 

4.2 Railroad transportation 

4.1 River transportation  . . 

4. 4. Summary    

COMPLEMENTARY FACTORS THAT CAN IN« 
F LU IN CE IN  THE INSTALLATION OF THE 
STEEL PLANT   

S.l. 

S 2 

Introduction 

Labor   

5.2.1. Population    

3 2. 2. Education   

I. 2. 3. Activa population    

5 2 4 Skilled labor in stati manufacturing  . . 

I. 3.   Traneforming indu et riti    

5.4    Customs duties and tane s     

5.4 1    Entry tariffs 

3.4.2.   Customs Union of Wsst Africa States 
(UDEAO)    

34 3    The European Economic Community 
(EEC)   

I.I.  Preferences granted to industrial inveet- 
ments  

II 

II 

II 

M 

et 

40 

42 

44 

41 

47 

47 

47 

47 

44 

71 

74 

71 

77 

77 

74 

SS 

SS 

II 



S.S.I.  Preferences grantod to tao common 
lytUffl qualification    S4 

S. S. 2.   Preferences grantod to the particular 
system qualification  tf 

PMEFCAffflyTV ITVPY      §7 

1.   GENERAL REMARKS    89 

1.1.   Technical solution    89 

12    Ralationa with othar countrioa    90 

13.   Preeent and futura conaumption in Mali and 
othar countries  ..  9I 

1.4.   Uae of natural reaourcea    93 

1. 5.   Capacity of tha installation    95 

1.6.   Recommendations    9f 

2. STUDY OF THE PROPOSED SOLUTIONS    101 

2.1. Rolling mill plant starting from billete,   for 
4. 000 t/yr.  101 

2.1.1. Doacription of the inatallation  101 

2.1.2. Economical study      104 

2.2. Rolling mill plant of 7.000 t/yr. par shift    109 

2.2.1.   Production of 7.000 t/yr. working at ORO shift 109 

1. Doacription of tha inatallation   110 

2. Economical study    115 

22 2.   Production of 14.000 t/yr. working at two shifts. 119 

2. 2. 3.   Comparison with tha importad producta     121 

2 2.4.   Profitability      123 

2.3    Previous reflectiona to the study of etool pianta 
with steel melting ahop   135 

24    Study of a malting ahop and a rolling mill plant 

III 



«sai 

íirT.OOQ t/yr. oí ftniaaod pruneti  

ti.  Itudy of a malting tao» «né rollini mill plant 
for tS. 000 t/yr  

2.4.   Molting shop with continuous catting and roti- 
ing mill plant for 25 000 t/yr. of finitilo« pro- 
duct«    

2.4.1. Technical description    

2.4.2. Economical study  

2.7.   Comparison among tao di ff «rant ttool produc- 
ing pianta      

141 

111 

IB 

159 

147 

17T 

IV 



mimmM 

•~~~mmimnwimm 
miwœm. mm<'Wrnmmm&m&>y.i 



A.    INTRODUCTION 

Thia »ro-fOMibUity «tody for tha futur« devolopmoat of 

tao Roauollc oí Mali'« ir»» aad «tool iad»«try waa performed fcy 
TECNIiEMA under tha auayicaa of tha UNITED NATION! INDUS- 

TRIAL DEVELOPMENT ORGANIZATION (UNIDO). 

To collect tkt necaeeary information and in agreement 

with the contract,   a tum,   formed by two engineers,  Mr.   Miguel 

Angel Artáaco« (Toam Leader) aad Mr.   Jerónimo Villagarcfa,   otay- 

ad at Mali during tao month oí January 1972. 

Tli« organisation »laced at thair diaooaal to collect infoi 

matioa waa a tru«ly romaraaUe and it can ba atetad that practica- 

lly all abating data in reoaoct to Mali'« iron and ataal industry ha. 

v« fcoen obtained. 

Tha locai orgaaisatiene viaited aad tit« iníormatiene oh* 

telaod ara tha following: 

. tONAREM (National »«cloty oí Miaiag Research) 

Data a« Mali a iron «rt éofutf). Mi o« r««oarch aad »rooaoc- 

tiag work alroady aerfortaod. 

• DIRECTORATE or ELECTRICAL ENERGY 

Data cancarning areseat »reduction ceaecitiea a« wall a« tha org 

aad aa«t production and consumption rato«. 

Project« for tho cooatruction of new »Unta; coot« and »rico« of 

tho country1« aioctrical oaorgy. 

Dala concerning tho location of drinking aad industrial «atar in 

tho country. 
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.  DIRECTORATE OF RAILWAYS 

Data an present railroad capacity and fereseeable plana far iti 

expansion of aar vice. 

Transportation prie«» far tao son« af Mali and af laaafal. 

-  MINISTRY OF PLANING 

Data concerning th« axact knowledge of Mali's infrastructure.   Dn- 

tails of Mali's Thraa yaar Plan far acaaamic development 

• DEPARTMENT OF STATISTICS 

Aaatial statistics concerning Mali fram 1H4 ta IH*. 

• CHAMBER OF COMMERCE 

Currant legislation concarning mutual cammarclal exchanges with 

other countries. 

Currant custom dutias and tkair practical application in various - 

caaaa. 

. SO MI EX (Society far importation and exportation) 

Imparta af iron and ataal products,  during recant years according 

to catagoriea. 

Tariffa and selling prices of various iron and ataal products. 

• MINISTRY OF INDUSTRY 

All complamantary infarmation aacaaaary far tha study. 

This Body made alaa available a par manant attica far the taam 

af engineers during tkair etay at Bamako. 

At the aama tima aavaral meetings ware held with pri- 

vata enterprises for a batter knowledge af tka di atributi va channels 
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within the country but it muit be «tr««s«d that the importane« oí 

privat« initiativ« i« an a «mall «cal«. 

W« would lik« to emphasise that th« collaboration obtain 

•d ha« b««n vary important at any tim«, and |r«atly ««««d tht com 

pilation of n«c«««ary information«. 

Lastly,   various conference« w«r« h«ld with th« rtpr«- 

••nutiv«« of PNUD in Bamako and later on th« return trip of the 

mission with th« r««id«nt r«pr«««ntativ« of UNIDO in Dakar who is 

also in charg« of Mali. 

During ta««« m««ting«,   id«as gathered during the stay ws 

re discussed and a positiv« correlation was found on g«n«ral maturi 

with the representative of PNUD at Bamako,   as well as on the tech 

nical aspects with the UNIDO's representative at Dakar. 

The writing of the study was don« in complet« agreement 

with all the term« of the contract. 

Ce ruin aspects of the study,  however,   which at the be- 

ginning were thought to be of a major importance resulted in ha- 

ving only a minor role due to the «pacific conditions of the country. 

On th« contrary,   one« having dot«rminad th« plant to be 

presently built a deuiled preliminary project has been done,  ine lu. 

ding investments,   production costs,   and exploitation program. 

To this and bid calls war« mad« for th« squipmsnt to 

b« in«ull«d.   Tao accessary waiting time far the reply,  hav« length- 

nodad the duration of the study,  but also increased,  in our opinion, 

it« enactness. 

The comparative study af th« prie«« ta b« obtained with 



earroatly practico* for import«* proouct« It vary iatoraotiag 

a*4 cloarly ihMi that la aoéitioa to r«pr«««»*iaj * markoe Iseut- 

trial progr««« to Mali,   tao inotallatioa of tko propo««é plant CM 

rMck iato rotting acoaomical roault« at prtaoat pricoa. 

Finally,  ané »t th«  r«qu««t of tko authorities in Mali, 

a preliminary project for tko construction of a now plant with a pif 

Joetoé production capacity of IS, 900 ton» of otool oar« por yoar waa 

aèdo* to th« roport.   (too paragraph D 1. ). 

Apparently,   this typo of plant ani aiaca loaf timo ago, 

io contomptataé »y th« Maiiaa authorities taa ovoa it ha« boon one« 

aa4 again «tate* ita lack of practical ana te «amical u««ful*o««, wo 

hav« agreeé to porform an orientativo «tuey for tuck a plant,  taking 

into accana* tko insistane« of tko Maiiaa author i ti« a. 
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B     CONCLUIIONg AND RECOMMENDATION! 

The conclusion« drawn from the etudy and which should 

condition th« futur« d«v«lopmtnt of th« iron and steel induetry of Ma. 

li ara tha following: 

»)    Domaatic merket 

Tho domaatic mark«t of th« country at tha momant do«a 

not exceed a total of 10,000 tone of  steel per year,   including 

all the categories of tha producta. 

On th«  other hand,   the country's  infrastructure and the 

growing trends of th« titimated demand do not indicate that at 

IMO tho domaatic consumption will exceed a figura of  18,000 

tons por y«ar,   including all typo a of iron and ataal producta 

b>    NaiaAoouriM markets 

Tho a e countries located within tho sphere of possible in 

nuance of Moli aro generally at a higher level of development 

to that of Moli. 

Peeeiole export • to the a e count ri« a are viawad as unii- 

holy for tho following reaaone: 

». 1.     Duo to th« impassibility of uaa of Mali'a raw materiala 

in tho production of «tool (for rea a on s named below), 

their importation is neceaaary and primarily by a mariti 

mo  route.   A« a conao«ju«nc«,  the price of tranaport ia 

practically doubled contributing to th« end reault of a  • 

product with a prie« auporior to that obtainable from • 



b. t.      Thoee countries with tlM higheet rat« of consumption • 

(tlM Ivory Coaat and Senegal) have tnoir MTB etool pro* 

éuclng plants or at leaet,  prejects la mar« advanced • 

pama« «Í realisation than thea« of Mali. 

c)   lit mitt rill i ili itiriiti tí tntriY 
c. 1.      In spite of th« knowledge of an iron ora dopo« it at lall 

in Mali with good quality and aiaoabl« reaerv««, th« low 

•stimata« production capacity of th« plant do«« not allow 

for th« utiliaation of iron or« aa a raw material. 

E von known th« exploitation of thie dapoeit ha a no vor 

boon taken into conaid«ration,   bocaua« of th« high nocf 

aaary infrastructure investment« and above all the «xoj 

Mtant coata of d«v«lopping a tranaportation network. 

Th« «xploitation etudioa of th« deposit aimed to export 

have indicated that the prie« of tranaportation makes 

this «re not competitive with other near oxiating ores 

(Liborio,   Mauritanie) 

e. 1.      The existence of coal minos is not known.   This necej 

sitate« the importation of all the coke if the iron ore 

of Ball was to bo uaed.  This ie an additional reaeon 

that hind«rs such us«. 

c. I.      Th« domestic production of scrap is «atimatod at eome. 

whor« around 1,©*© ton« par yoar.   In addition to this 

fifur«,  thor« is a cartata Quantity in roaorv« difficult 

to m«asur« but to tno ordor of noarly 10, 0W tana. Pri§ 

cipally a product with a rather low prie«,   this scrap - 
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could be ueed M a raw material in til« electric furna- 

«M whose eupolemeatary needs would be covered by inj 

pertattons. 

c. 4.      The production oí electrical energy at present it to near. 

ly in telane« with iti demand that it can be considerad 

t« ba insufficient. 

Fiant for th« construction of now planta h*va not yat - 

baan specified,  what make« difficult to forata« their res. 

lieatioa.  Only thoss plan« for addition« to ba mad« to th« 

already aviating power atationi aaam to ba of a fairly In 

madiate «tat« of realisation. 

Because of the high caet par kwh in Mali,   products of 

th«ee industri«« with a high consumption rata cannot com 

p«t« against th«s« imported. 

c. S.      Th« supplying of water to the sones at a distance from 

the Niger and Senegal rivers is practically non-existent 

or at a exorbitant cost.   Any hind of plants must be inj 

tallad near on« of the rivers,   and with their own sys- 

tems for the pumping and drainage of the water. 

d. 1.      Th« Dakar-Koulikoro railway is the recommended m«de 

•f transportation of the raw materials from th« estertor. 

T« this concitisi«« As following fectero have been taken 

ins« considerati«« by aréar «f importane«: 

- Trenspertatiea c«st« 

• Transport*««« cspacity 

• Regularity «f sbipmsnts 



é. t.     The dletrtbutto* of the flniihoi proéactt * *• *•*•*!•* 

ef the country will une »ce«»««! «• MM and toaeo» •« 

the year tke follewin« mitti by eréer ef Importance. 

. Rail (Bamako M4 Kayet are the principal cenoumptlen 

conter) 
. Road (Treaoportetlea ta Sefou) 

- Rivar (From KeuUkore ta Mepti) 

é. S.      Eaperience la »ko production ef Ira« and tteol éooi net 

•silt within tho country 

Tait tug|«tte the neceetity for the training- ef poreeanel 

who would work under tha eupervieien of a taam of tac* 

niciana te reniée la tke country which would kavo to ho 

for a ratker loag poriod of tima. 

Nevertkeleee,   tka poaaihility of uoiaf tha railrooë and 

truck rapair okopa for tho malnteoaace of tka o*«ip-- 

manta of tho otool plant kao been confirmed.   Thio fact 

it coneideredl at of paramount importane« for a eatit- 

factory davolopmoat of the industry. 

«)  Mflif^'tM orarono to Pi iMfritfl 

a. 1.      Tha following manufacturing procoaoet have 

gardod, by the roaaont atated below: 

diere« 

frfttft tl f *t# 

Tha oaly pooitivo point in ita favor it tko preoonce of 

an iron ore deposit witk roaorvoo and charectorlotici 

doomed »t eéeauate. Tho ne native factors are tho folio. 
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• Tb« ir*» «ft «•••«it t» fc* «apltit«« wmûé c*U í«rtk 

v«ry c««tly lava«**«*«« «lue« it if «till ia « vir|la 

«tt>t«. 

• Lack 9Í cctnmtuticati«* k«tw««a ta« a«p«tit ««4 ta« 

c««*«r« oí ««atvmpti««. 

- Akaaac« «f CMI witkia tk« cctmtry,  wklck a«c«««Ua» 

t«t tk« importati«* oí cat« 

- Ia*»ífici«at «Uctrlcal aaargy for • plaat «I tki« typ«. 

• Tka e«Mumpti«a «f «taal af tk« ctuatry,  tk« frwrta«. 

•í tk« «aiitaaé,  ««4 III« imp«ttikiiity f«r «K«»rt«tt«a 

ta    a«lfkkaria| cauatri«« ar« tuck tkat tk« miaimal 

pr«4uctlaa ctpacitiaa ai « plant af tki« «art art «a* 

parior to tk« coaaitiaa« la Mali. 

Tk« prie« •£ a«m««tic «crap it vtry raa«««*kl« »at itt 

ral« ai pr«4«ctt«a at 1, M* taa« p«r year U t«« l*w ti 

•Ht A« aaa«t «f a plat* «I trtwM 7,099 tmm ptr ytar, 

«attmafi at eta va i «at, 1 a« «km par «ay. 

Tk« prie« «Í «ltctricity i« •• ki|k tkat it it impattiti« 

M cctMlétr Uli« t*«c«tt. 

• I.      Tk« teiUwia, »rtf»«** «• «• UaptH p»«fttivtly ka« 

• lmm««Ut« iaitallatia* «f a aar r«tluwj mill far p#«. 

*»«*• é t« It nun «f 0,  wltk t capacity a€ T, IM itM 

por y«ar «f fiaitfca« prtéact«. 

Tk« raw m«ttritl mrnOé fe* IM • IM nun Mil««« impaj 

•a* ««Ml ta*«* {ram Dater t« •imita ay rail. 

With «kit plaat, wki«k i« to ««fia «parati««« la Iff«, 
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would bo aatisfio« Hi« total domaad of UM country ter 

•M mott important prenci Mié whien na« UM Mggoat 

íor««««bl« iner«m«at consumption rat« up to  IMO. 

Tno location of th« plant «hould b« Bamako,   wh«r« •#% 

oí ta« country« ceatumption tana« pia et 

• Taa «am« rollinf mill working at I »hift« by fey,  with 

a production capacity oí 14, 000 t/yoar. 

Th« initial layout will b« d««ign«d to mako pot «ibi« 

•uch «xpanaton with a low iavoatmont.   Th« ««timatod 

eat« for Uli« ««pañalón i«   19t0 

- Ia«Ullation of an «loctric furnac« plant for «crap mol- 

ti«!,  "I** * production capacity of 25,000 t/y«ar. 

Tno location of tai« plant, «hould bo Kay««, but it i« 

alway« condition«* to tit« iaotallation of th« Manantali 

pnwor plant, wkich commi««ionia| «loto cannot bo or* 

ci««d for tno tlm« boing 

Undor tno pr««ont condition«,  tno ««timat«« inotallatlon 

tlm« for UM «tool plant i« «bout IMI. 

Tno firot «top for tao dovolopmoat of tno «tool in 

•»•try of Iteli,   «hould bo tao impl«monuti«n of a ootaiUd toc| 

no-economic «urvoy on tno ioa«ibility of a roiling mill plant, 

wit» a capacity of 7, P»0 t/yoar at 1 working «nift 

•ucn «urvoy «aouW tot,  at loaot,  tao íollowiag 

là 



'"•^í:í-f-A""«|St^K^!|^K#^^^W^í¿-^ii^.'^^'«E ^•'-^.^«¡»'•.srP; 

ft) Locati—: Dotarmiaatia* oí tko osact locati«* ooiat mi tko 

pUat accorila*; with foroaoablc txaanaioaa. 

b) Projact: Datailo« project with all elemeatt te be included in 

Ute plant. 

c) Iaveatmenti: Exact determination oí new Investmente,  not «f 

ly oí tito eeuipmeats,   but of civil work,  auxiliary eervice* 

(wiUr,   electric power,   ote. ) which cannot be define« until 

tko eaact location ia known. 

à) Billeta purchasing: Dotormiaation of purchaeing price oí £•- 

roi§a kilUti tkroufk poeaible long tor m contracta. 

a) Profitability: At a coneaeuenc« of all aforementioned para- 

grafa« 

; 
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C.   ANAL YUS OF THl EXISTING INFORMATION 

i- «A* MATERAIS 

il   [r?i oy 

111    ftMrfrf>9*i<>" 

Th« «xi s ting information, concerning th« depo- 

•iti of iron or« in Mali, arc very ancient and ha va a va- 

lúa vary relativa in aoma caaai. 

Among others,  the following can be diatinguithed 

as the most ancient: 

- M   HUBERT.   Geological Map of the AOF  (Year  1920) 

• GUERIN DES J ARD INS.  Geological Re connaia eance in the 

West of Mali  (year  1962) 

• C    BENSE.   Sodimentary formation a in South Mauritania 

and the Northwest portion of Mali  (year 1944). 

Likewise,   the existence of a series of survey 

works,   carried out by the French society Pechiney,   is 

known but said work« were taken to Paris without a sing I« 

copy of them in Mali. 

In th« conforence of representatives of th« coun- 

tries of Western Africa (Mauritania,   Senegal and Mali) in 

October  1964,   it waa éecided to create an atael plant of 

100,000 t/year in th« w«st of Mali with ft« «n«rgy of ft« 

waterfall of Guinea. 

In this manner th« necessity waa determined 

of carrying out a n«w and more ampi« geological and sur- 

vey work at th« aarliaat date,   to detect,  a«  «eon aa pos- 

eíale,   the txietence of 15-20 million tens of iron or« in 
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«IM wattora MIM of tao covatry. 

Taia work,  UM matt imaortaat aorlormod «a 

t« MM proaoat timo,  kao boon carrito «ut by « fr ou» of 

taviot foologlttt,  OLEBOV A. V.   and SAFRONOV V. t. , 

fiviag rito to a report oatitlod "Raaort oa tho lavoatiga- 

ttaa and Survay Worka of UM Iron Mieaion from  1964- 

1HT". 

From UM aaalyeia of thU documoatation UM a§ 

coatary iaformatioa waa oataiaod giviag kaowiodgt of UM 

irò» oro rooorvoa in Mali,  «kick at UM aroaoat alato it 

coaaidarad aufficioat. 

|l*-   fihmntrtHtn if tit Itiüti limi 
Tao Boaoa la wkich tao eaiotoaco of oro kaa • 

aooa atatod aro Uio followiag: 

Roaoarck aad iavoatigatiaa worka kavo kooa roaiiaod 

•f-lff Km.   to tao aowUtwoat of Rita,  ovor a aurfaco 

of 1, off Km1. 

Tao doaoait ia aodimoatary of nomatilo-ailicooaa oro 

with imaortaat roaorvoo,  Wt of a paar oaality (43% of 

•aOg),  wkick makoo imaoaaikla ita iaeaatrial uaago. 

Tko dapaeit ia locatod ia tao aoao of tao N-NC,  witk 

vatcaaic-aodimoatary coaatry racko,  dUlocatod wità o£ 

tratioaa. 

Tao diataaco from UM éaaaatt lo UM railraad liao la- 

to 
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-Otter (MifflM IUUM) is shout 1IÔ Km. 

Til« quality ef the or« is good,  «ad reserves,  with « 

content of 66.9% iron,   are estimated at t-10 million« 
ton«. 

Th« deposit presents th« following problems concerning 

it« development. 

• Irregular structure 

• Not important r«««rv«t 

• Irregular mineralisation 

• Lack of transportation 

Btcause of this it is consider«« «f little inte- 

rest th« development of this deposit. 

C)   TUm  »ffJil-ltfcgYt   «Tallii 

Large iron region witfc a sur fee« of appresiim»tely 2, 000 

Km .   The country rock« ef th« deposit ar« of s«dim«§ 

tar y nature, 

Th« reeerv« possibilities are great,   th« probable re- 

serve« being estimated at 100 million ton« and the peg 

•ibi« reserves at S00 million teat. 

Of the entir« rogion,   the most inveetigated son« is the 

deposit of Bal«,  whore the studies of the Soviet Mission 

«ore centered. 

Given it« importane«,   and although it belongs geegra- 

ptecally ts th« Basin of lefing, it «rill ho treated a« 

1 
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It it fouad at a dittaaco •£ 100 Km.  from tao rail- 

road of Bamako to Dakar,   th« clotoat point aoiag th« 

Kita atation,   but without a diroct communication routa 

hotwooa both pointa (railroad or road). 

Tito oopoait oatoada aomo It Km.   in loagta and a width 

of approximately 6 Km. ,   th« olovatioa a bo va a «a lavai 
baing about 400-440 m. 

Tor tho aurvay.tha aoao waa dividod into S aoctora, 

which woro invaatigatod aoparatoly. 

Tao aactora, which from tho boaiaaiag woro caaaidarad 

tho moot iataraatiag,  woro I and III,  and thay war« tho 

aaoo whoro tho invaatigation oí tho dopoait waa coactf 
tratad. 

Tho worha porformod woro tho faUawiaf: 

A tapag raphical ola* o« tho acala of 1/f, 0*0 waa 

carried oat oa Soctara I aad III of Bala with ita 

corroapaadiag altimotric aad piaaimotric liahaga 

d.i.) 

la tao aaao of Ball a total of M drilliaaa war a pax 

formod with a dopth of 6 to TI. | m   aad of which 

I? roachod tha oro layar. 

14 of tho driUiaaa waro carriad out ia tactor I at 

a aapta of 4-40 m.  aad 44 ia factor m with daptht 
of • 4 to IT » m. 

22 



LU 

é. S.) 

Tkt *Mnpl«f «*UìM4 in th« é*HUa§§ w«r« M*lyi«4 

ky ch«mical «M •pcctragraphic mmi 

Ai t rtwtlt «f th«c« w«rk« it *•• fout* thât th« 

ira» CMM b« »«ntficUtcd frwn iti or«« «r from 

tto ferrifero«« UuriUt th*t «r« «U« tout* ia th« 

ffc* av*r«f« ctonie«! «Mlytii «fcuin«« w«r« th« i«J 

r«Oj 41.97 

MOg 1114 

A*|0, 11. »4 

r«o 4 r«o§ •.SI 

Tt©| •••S 

MfO • M 

C«0 • M 
Hgg • •t 

>**• t. 11 

• • ti 

ritt iw 
• ... 

11. M 

©f HWM 1 WMCki 
l.M 

TOTAL ltt.W 

•f UM 

Uctmt I ÊÊSÈÊlM 

•0  19 • 1.05 

• 01 • lé 

7.W 4. Il 

• 14 0 44 

t. Il 0. M 

• H t. M 

• 01 O.M 

• M • •S 
.... .... 

• •1 • M 

• •4 .... 

1 94 IH 

•.17 0 41 

IM IM 

Ut«rit«« «Nit é»' 
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1. I. 1. 

tormina« at M 04% i« tactor I ana M. 74% in tac. 

tor III. 

TIM roaorvoa which art aatimnto4 aa «Kitt««* i« 

UM latf aona ara in «groom«*« with UM minimum 

«•mané« oí tha bla at furnaca,   which ara ta« f«ll£ 

wing: 

r«         »0-55% 

I • p       •. 1% 

Aa  «. §T% 

C«  4.1% 

*• • Zu         4. 1% 

In tait way UM roaorvoa ara: 

In magnolie mina rala oí ira«: 

• tactor I        It, Sii, 444 t. 

• tactor Ht         79, J 44, 444 t. 

In ira« minarala coatoinod in Intoritaa: 

- tactor 1  14, 444,444 t. 

• tactor m         14,149,444 t. 

In agraomant with tha »racaaing «aiata,   UM 

fèitowtog figurât of iron oro roaorvoo known to oxiat in 

UM cwttAtry,  can ba gl von. 

ara M* •aft giva* ito nié «polity (41% ai 
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MO|) il« eapieitatiea io Mt feeeibl«. 

TIM known reservat are oí i-10 million tont of good que. 

lity or«  (66. •% of Ft) out of difficult exploitation,   givon 

tao irregularity of tit« son«. 

•HUfH-ffltofVf 

Known reserves of minorai high quality: St million tons - 

probable reserves: 100 million ton«.- poi albi« reserve«: 

§00 million ton«.  Oivan it« great «slitting it would bo a 

difficult minoral to exploit. 

Balé 

Known rosorv«« of 97. 7 million ton« in magnetic mineral 

and 76.3 million tona in latérites.   The probable reserve« 

in magnetic mineral are estimated up to 130 million ton«. 

Being the most atediad one, it would be the deposit with 

the greatest possibility of exploitation. 

12    £oa¿ 

Concerning this raw material,  basic along with 

iron or« in an steel plant endowed with a blast furnace,  no 

information was found concerning its existence in the country. 

Therefore, it must be estimated that the know- 

ledge of any coal deposit does not exist, a« in the investiga- 

tion« for other minerals there were no traces found. 

Bocauss of this, it is necessary to foresee in 

case of installation of an integral steel production plant (en- 

dowed win a blast furnace) the us« of totally imported coke 

a« reducing agont. 

25 
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Charcoal «•• mutt be rejected by tao felle- 

a) Mali it a country of desert and savannah, without the 

•voiUbility of forcate which may allow a tubotantial - 

production of charcoal. In caao of producing it, tho - 

couatry would bo condemned to deplete in a fow yoara 

ito not vary abondant vegetation. 

•) la order to etert tho exploitation of tho Bale' orebodioa 

(thooe conaidered a« exploitable) aubetantial inveatmonta 

aro aoceaaary,  that will be conaidered later on,   and 

auch possibility cannot be conaidered at short term. 

c) Tho installation of a charcoal bla at furnace will need 

tho  consequent installation of an electric furnace for pig 

ira« processing (and power is Inching) or converters, 

with a much higher investment as that of the proposed 
aalution. 

ii    Mirfcft trifft 

At the prooent time, knowledge of market prices 

•f siéarurgical raw materials is not known, given the non- 

existence of interior commerce of UMSO materials. 

Concerning iron ore,  its existence is known, 

and aleo tho possibility for its development from a chemi 

cai afte location point of view of tho deposit,  but without 

tho idoa of beginning its exploitation. 

In the caao of coal, tho caao ia even more li- 

mitad,   bocauss of tho lack of its probable existence in the 

country,   not existing tho consumption of it as a reducing 
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agent er in a fuel usais. 

Therefore,   it it practically impossible to -• 

speak about prices of those matériels in the country.   Ns 

vertheless,   some indicative figures are given below,   but 

it should be taken into account that to determine the price 

of the ore worked from Balé in an accurate manner,   the 

following studios  should be previously performed: 

a) Study of the  exploitation plan of the orebody 

b) lnvestmsnt program in working equipment 

c) Study of the ore concentration plant 

d) Study of transportation coots  from Balé to Kita 

Each ons of the above studici has a much wider 

s cog« than the present study. 

In any csss and as orientation figures, the fol- 

lowing values could be adopted (with no compromise what- 

••over) tor a production of 1.000,000 t/yr. 

• Exploitation costs  1. SO $/t 

• Concentration costs  ¿.SO   " 

• Transport to Kita (100 Km)          l. SO   " 

- Transport from Kita to Dakar (1,000 Km)       14.00 

• Machinery dop ree iati en (S years)   3 20 

- Railroad depreciation (to years)   110 

• Tanas, Osneral Expensee ansi Benefits .. 1. 00   ' 

• Total price at Dakar        St. SO $/t 

Tao obtained price is extraordinarily high,  even 

considering a« European traaeport pries, and not ths prs- 

ene in Mali which is much higher 

¡?T 
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I.     RELIABILITY OT THE INFORMATION AND CONCLUSIONS 

The works of surveyal and investigation perfor. 

mad,   and in particular th« mora ampia ona carriad out by 

tha  aoviat mission,   praaant batic information,  who ta  reliabi 

lity  ahould ba conaidarad at accaptabla. 

Of couraa,   tha only aona in which a survey at 

an exploitation lavai hat baan raalisad,   ia that of Bala, which 

in principia was th« on« which i«t the mora promising indi- 

cations concerning  reeerves and quality. 

The remainder of the tones have been investi- 

gated in a superficial manner, because of which, in caae of 

attempting to study ita possible exploitation, a drilling cam- 

paign would be necaaaary and similar to the one carried out 

in Sector I and III of Bale. 

In agreement with the information studied the 

following conclusions  have been made: 

a) The only tone which can be conaidered for a coming ax- 

ploitation is the one mentioned as Sectors I and III of Bala, 

taking as réservée  figure at a level of economical calcula. 

tion,   that of 97. 7  million tons of ore with an average gra. 

da of iron of 57% on the mine run. 

b) In order to commance the exploitation of the deposit it is 

necessary to begin with the réalisation of a total sub-struj 

tura of the sona,   given that it finds itself in a sona with 

out any communication ties. 

c) The most adequata transportation method would ba tha ssj 

ting of a road with a length of 100 Km from tha deposit 
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railroad. 

d) At UM «raaaat turn«,  taara data aat aaiat in UM tout a 

••«re« af aaargy, and •• a Mtally at« alactric liât ami 

its diatributioa natwork into UM aaalaitati«« ara atctttg. 

*y. 

•) Giva* UM higa cantaat «f Sto 2 and AlgOj af UM ara, ita 

traviava caacaatratiaa at mina «atranca will »a aacataa- 

ry balara «racaadiag ta ita axaaditian. 

f) Tht «ala ai UM mina ral c««id, la nr lacinia,  accar la far« 

markata,  datnattic and an amttriar. 

Tht markat,  at UM «raaaat tima aoa-axiot«at,  vault ba 

Juttifyiag in UM eaaa «í Uta trtctiaa af aa iatagratad ttaal 

alaat ia UM cauatry,  which wa «ill taa ia latar ttctiaaa 

it eaaaidarad at Mtally aea advi tabla. 

Caaearaiag Uia txtariar markat (batically taa Euraaaaa 

markat) tha graat traaaaartatiaa infittane a,   fi rat ta Kita 

and latar by railraad ta Dakar, makaa caenpatitian af tai a 

ara with taaaa af ataar African taurett (Mauritania, Li- 

barla) impaaaibla. 

rar aaamnla,  dariag 1971,  inaia imparta« 110,000 t.  af 

ira« ara from Maaritaaia,   af a grada 64% Fa at a arica 

af 10. SO $/t.   F.O B.   Navadhibau «art,«** 19,000 t. af 

M% grada at a r.O. B.   »riet af 9.40 $/t. 

Oa UM attor haad,  UM total imaartad ara by inaia in - 

1971 (ali arigiat) haa bava 1,371,000 t.   with aa avaraga 

grada af 49% Fa aad aa avaraga «fica C. I. F.  inanità 
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part of 1 ft. 44  $/t, 

Witti thè ik«r» prie«« at A« ««riè markat,  MM «apprit 

poaaifciUtUs oí UM Ball oro« aro practically Mil,  im 

with MM introduction of •ufcataatital impr«v«m«ata in UM 

traaaportatiaa lyitimi of Mali. 

Uaiag at traaoportatioa madia MM foaogai rlvor,   ahould 

put Ut« practica UM projoct of making th« riv«r naviga»!« 

from Kay«» up to th« ••«,  th« tranaportatioa prico would 

ko (aaaumiag that th« nacaaaary improvomoata ia th« rail- 

road ar« mad«),  aa ahown: 

• Traaaport Bala-Kita (100 Km)       I. 10 $/t 

- Traaaport Kita-Kay •• (400 Km)         6. 40 

- Rivar traaaport Kayaa-Soa (1,000 Km)       J. SO 

M 

It 

- Total       11.40 $/t 

- ToMl coot of oro put oa aoa: 11. 70 $/t 

Tha abavo prie« would bo,  alm«at twic« aa th« offorod ay 

MauriUnia. 

And a«,  tM caa man up by aayiag that du« M 

MM probtoma ol diffaroat natur« that prooaat th«ma«lv«a .- 

(high coot of ofAoitatt— iav««tm«at,  lack of infra a truc tar a, 

traaapartation coa ta,  lack of domoatic markot,  difíicultioa 

witk aa oxtoriar markot,  otc. ) it ia adviaaU« M ahaadoa M- 

tally tao idoa «f «xploitati«« ai MM know» 4«a*aita in th« - 

couatry. 

n 

^i^ummmHfmimum 



r n 
i. 

i.i. 

i.t. 

Sem« for« cast« concerning tk* «volution of at»«! 

in MM country kav« b««n mano,   in agreement with 

MM «volution of importation of product« in tk« oast yonro, 

fivon tnat in a general manner,  it can no «stimate« tfcet 

MM éemea« aajust« iu«lf «onaiUy to «aid import«. 

Ta« u«o a« a rat« of Mio demand «volution of 

eerie« of macroocoaomic magnitudes,  no i« »«coming 

«•noi in MM  for oca eta of countrio« with a largor degree of 

development,   result« inevitable in a country tuck as Mali, 

wneee «tool eonenmption por capital wee inferior to 2 kg in 

MM parió« of IHd-lte«. 

And on wo consiéar a« an inéon «f MM ine roneo 

in éamaai Mio papulation ria« wniefc ia peeeiale to foro o o« 

in MM country. 

At MM end of IH* MM papulation of Mali remeted 

4, Ut, OH inkaWtnot«, wnick «enei« a deeslty of 4.1 lameai- 

tanta par km*.  ApfwamwaaMly IM, Ott portón« (11.1% oí tko 

tetel papnlatton) lived in aiM« of mora MM* 10,000 inknki- 

tatrte tkat can ka cali«« citte«, and urkea papulation «MM 

living ia «uck «ita«. 

Tk« principal anattl a< pep nia tin ara MM faltaw» 

tagt 
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Bamako 189,200 habitan ti 

Mopti 34,000 

Segou 31,900 

Kayei 29,900 

Sikauo 23,400 

The  rata of annual population growth of Mali 

ii 2.1% while that of iti citi«« i« 4.5% and that of Bama- 

ko b«ing 6.5% became of migratory movement«. 

In th« diiplacem«nt« carried out through    th« coun 

try it wa« proved that practically all the consumption of 

stasi in th« country occurred in th« citili and apt daily in 

Bamako. 

In this manner,   relating the steel consumption 

with the population increase,   it was estimated that the mi- 

nimum riee wae a 3% yearly cumulative (correspondig to 

the population riee in Mali and a maximum of 7%  (correspond 

ing to the population riie in Bamako). 

But  in any way,   important deviationi from thcee 

figure! can occur,   given the  small importance of the con- 

sumption.   The  carrying out of a more important construc- 

tion may raise  the figures to much higher limiti. 

3 3     CpapUTOtto" 

In order to reali a« the future demand forecasts, 

besides considering the population rise,  the available sta- 

tistical source« were analised,   with the belief that the most 

beneficial data for this study would be those of exterior 

commerce. 

3k 
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n i 
!%•  importation  OÍ pro**««* 

IMI were «M following: 

»H4 |,m t 

»H* l«,ttt t 

»He T.lfT t 

»HT 1,110 t 
»H* U, Iff » 
»Ht »477 
T«**» II, ?é* t 

Tho lack ef information concerning a tocfc s manes 

compulsory t« consider that the importation correspond« 

*§ Ine consumption,  obtaining M mn^ mrty cmmm^äm 

•t Mit t,     equivalent te something 1«., *«. t kg   per 
capite (1). 

Oivou the lew figure 0f consumption,  the CMIí- 

«•ration. CMNIHII the irregular behaviour ef it earing 

various reara are out of picture,  Uekiiig logic «te habituel 

aadsemetimes complicated «cono mi cal analysis.   The only 

valU conclusion i. that th. .teel i. a product which i. net 

utili..* i» Mali .Kept lor occasional projects,  amall an« 

•~V«l I« importaace.  hut always being the.« redueod   One 

•reject only,  Cor emrnpie the construction of a briégo or a 

(I) Without including the steel contained in complete seed, of 
iaveetment or consumption,   imported by  Mali,   suchas 
eeuipment,   automobil..,  «te,  hut including loose parte, 
which in many cases are gathereo togtther in the Tariff 
Chapter number 73 "Far,   fonte,   acier st ouvrages'1 

(Iron,   Castings,  Steel and Tran.form.« products) 
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teff« building tue« e« th« Hotel et L'Amiti* in ••mali«, 

signifies at alt moment of starting off a relative inervas« 

•f graat magni tutte in «tool consumption wail« tit« termi- 

nation implies a rotativa éoclin« «quail y   remarkable. 

In respect to th« spatial distribution of stool 

consumption,  in almost ito totality takee placo in Bamako 

or in tao ragion of this nam«,   boing almost nil in Uta 

remaining son«s of the country. 

In order to e établi «h th« structure of stool con- 

sumption,   th« accounting of customs fooo wao  ro sor toé to, 

sinco the statistic of exterior commerce were not suffi» 

cieatly detailed   According to custom« foe« only,  the con- 

sumption of oars and sections of common stool could be 

learned,   but not of flat producta or special stools.  Howe- 

ver,   it is estimato« that this circumstance does not cons- 

titute any inconvenience for the obj«t of this etudy,  sine« 

the production of flat rolled products and special steel« 

should be considered aa una tuina bl« to the realistic possi- 

bilities of At country at th« present time and during a long 

period of time. 

The available date of th« importation of bar« and 

•action« wer« only the following: 

l/?/é4 * M/o/e§          Mtt t 

IMI I, !«• t 

!«*• 2.10J t 

lit« I, MI t 

Frena the comparison between thee« figurée and 

•Woe of total importatioe of stool products, oste attivo« at 

•ho conduelen mat epproenmetoly 41-Tt* of tko importad 
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«M» if MMI «g» of bare and MCNMI,  Mí «MI, 

euentty, the average coneumetion of OMM preducte would 

li« between  5, 600 and 6,000 tont/year. 

In order to obtain the dietribution according to 

type« and dimensioni of theie products,   the only available 

information ha e  bean used,  being from the data of the 

Société Malienne d'Importation at Exportation (SOMIEX), 

that carries out a great part of the importación of steel 

products    In expressing concretely with respect to bars and 

sections,  it could be estimated that the importations car- 

ried out by eaid company were the following: 

1966 1,425 t 

1H7 4,000 t 

196« 4, 101  t 

1969 490 t 

19T0 2,412 t 

1971 3,600 t 

Ae for types and dimensione,   the corresponding 

dateli is to be found in the following Table I. 

Given the relative importance of Ais importa* 

tiene,  it was considered that the structure of the imported 

steel products by SOMIEX was a valid indication of the to- 

tal consumption structure  of bars and sections in Mali, 

establishing the following average dietribution. 

1-  Bars up to  16 mm |f% 

1.- Angles up to 36x36*4 mm 9% 

3-  Flat stock up to 60x10 mm §% 

4. -  Bars,  angles and flat steck of larger 
dimensions than thoee indicated 14% 

5 - Other sec ti one (T.UPN.IPN.) Iti 
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At CM IM noted,   UM light sections and bari 

{parta 1,2 atti 3 of the preceding ubi«) make up 6«% of the 

total consumption of rounds and tactions,  which it «quiva- 

lant to an avtrag« annual consumption of 3,100 to 4,100 t. 

Th« available information permitted fathoming 

only a little moro with respect to the steel consumption in 

Mali;   all that is loft to point out its small quantity and its 

total dependence on a very few number oí construction pro- 

jects,   in general modest,   being practically non-existent 

an industry using steel in a more or less regular manner, 

as would normally occur in other countries. 

* 4.   Qatar economical and commercial factors 

»«i Cffnmtntfil fliirniiir 

SO MUX is a state firm   responsible for per- 

forming,   sometimos exclusively, the exterior commercs of 

Mali.  As for the steel products, ths greatest par'of the 

importations are performed by SO Mil X.  In the case that 

•OMIEX has not available    the needed product and that 

ita acquisition in ths exterior market would consume much 

time,  it is possible to perform direct importations if 

time and prices were bettered. 

1.4.2. Transportation 

In th« corresponding chapter,   th« infrastructure 

of communications in Mali was considered,  while hers it 

it indicated that th« transportation cost mak« up a signi- 

ficant incidane« on the CIF pries in Dakar of th« imported 

products in Mali.   In tabi« 2 is gathered th« CIF prie«   in 

Dakar and Bamako of different types of steel products,  the 
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r i 
difference between the two being du« to tit« transportation 

ch«rg«« and th« port expenses. 

Concerning transportation cost«,   it should bt 

taken into account that the indicated tariffs in the infras- 

tructure  section are applied to the distance from the bor- 

der to Mopti,   theoretical center of Mali.   In this way,   the 

•ale price of steels products in the country is unified 

although,   actually,  the major portion of consumption takes 

place in Bamako, in which one sees the  steel products are 

heavely burdened by unreal transportation costs. 

The  repercussion of port and transportation costs 

over the CIF price in Dakar waivers between 41% and 49%    for 

the construction bars and section,   according to products. 

In the case of flat rolled products and special steels,   its 

incidence is inferior because of their greater prices, 

waivering between 13% and 39%,  according to products. 

34.3. Tariffs and Taxes 

Table 3 gathers the rights and taxes applied to 

the steel products imported by Mali. Said products are 

included in Section X, Chapter 73 of the standing tariffs. 

In respect to the rebates according to origin and mecha- 

nics of the working of the tariff, we refer to paragraphs 

5.4 and  5.5. 

For its part,   the already quoted Table 2 presents 

the prices of steel products once the customs duties and 

taxes have been paid,   representing between 30,000 and 

34,000 FM/t.,    for the construction bar« and sections, 

and between 40,000 and 45,000 FM/t.    for ths flat rolled 

product«. 
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The repercussion concerning th« CIF price in 

Dakar of th« imported stool products for construction 

bars and sections is in th« order of 36-37% and for th« 

flat products from 25-26%. 

3.4.4. prices 

Tabi« 2,   already quoted,   gathers the  present gross 

and retail prices of the different steel products,  »t the 

same time permitting the knowledge of which are the com- 

ponents of the final prices.  Anyway,   in order  to explain 

how the prices in Mali are composed,   following,  is included 

the liquidation of a Russian ihipment of construction bars. 

Date of liquidation: 14 November 1970. 

Weight of shipment: 1,129,715 kgs. 

1. CIF Dakar Value 

2. Forfaits  1% 

3. Transport Costs to the 
border with Mali 

4. Custom rights 

5. Importation Rate  (20% valu« 
at border) 

6. TVA (11.1% on/value after 
customs rights and import 
rate) 

7. Charges for Interior Trans 
portation (applicable route: 
Border-Mopti at 20,425 
FM/t). 

8. Wholesale margin 

9. Retail margin 

Components 
(FM 

98, 284, 502 

982, 845 

10,810,682 

Exempt 

Accumulated 
V»lus (FM) 

98, 248, 502 

99,267,347 

110,078,029 

110,078,029 

22,015,606     132,093,635 

14,662,393     146,736,028 

23,074, 429 

23, 314, S26 

9, 737, 249 

169,830,457 

193,144,983 

202.882, 232 
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Tit« indicated Tabi« 2 permits th« observation 

of the increases that ovtr the CIF-Dakar prie«,   entail 

tht wholesale and r«taü priest of tht different st«el pro« 

duct» in Mali. 

Th« incrsasss art the  following: 

Wholitalt &füil 

Construction baro and tectiont        111.136% 124-153% 

riat rolled products 61-13»% 69-247% 

The conclusions taken from the preceding are 

clear.   The prices are very high and made higher because 

of transportation,   tariffi and wholesale margins. 

Nevertheless,  because of the prssent circumstan- 

ces in Mali,   it is difficult to speak out concerning th« 

effects that high priest may have  on steel consumption. 

Given the small importance of consumption there is nothing 

left to conclude about the price-demand elasticity of steel 

in Mali.  Probably other factors,   industrial development, 

scarcity of foreign currency,   etc. ,   have more influence 

over  steel consumption than the price of steel products. 

3.4.5.  Market in neighboring countries 

Those countries being considered neighboring 

and with which the possibility of commerce of st««l pro- 

duct« exists,   are those which compote th« Union Douanière 

des Etats de l'Afrique de l'Ouest  (UDEAO). 

The group of countries of the UDEAO cover  their 

n««ds of st««l products by way of importations    As for 

ft« flat roll«d sections and special steels that will continus 

kk 
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in ite prêtent ititi ter a long *•**•* oi tim#i»   in can" 
traat,   ae ter tha construction tear» the importer» bali»v» 

that 10% of theee products could b» produced in the arta. 

Tki» percentage would drop to 65-70% for th«  »ection». 

The bari and •action» markat wa» «valuatad 

in  1 964 (1) an th» following  figures: 

Country Bar» lt<fH?pf 

Mauritania 391 321 

••negai 1025Ì 5 925 

Mali * «<* -UH 
Subragion Total 13.053 7.71T 

Ivory Coa»t 13 100 7 195 

High-Volta I.TIt J_M2 

Subragion Total 14. §36 • 220 

Nigar 1  351 13« 

Dahomey 1355 3 160 

Togo *• *»* —ÜI 
Subragion Total 4.I6Ì 4 972 

UDEAO TOTAL 32.757 10.907 

Unit: Metric ten». 

Th» importation» had ine rea »ed at an annual rate 

•f 7-0% betwaan 1957 and l*é4, a rat» which haa never 

afterward» been maintained for the Joint area.   In  1970 

it »»»med probable that th» importation of bar» did net 

•urpaaa 40,000 t, and that oí »»ction» 25,000 t.   In fact, 

in »orna countries,  thn »teal products markat haa bean 

(1) ONUDI: "Conjecturas sur IHnduatrialisation at l'econo- 
mie induatriella  du Mali,   1949-197S"  BAMAKO 
1M9 
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ra.trictad.  In Saaagal, e.pacially,   tht preeent average 

conaumption oí construction bars wa. eatimated at 9,034 

t.   for tht three-yaar period of 1967-1969,  whlU In the 

thr.e-y.ar pariod of 1961-1963 It airway w« of I.ITT U 

and in 1969 it wa. evaluated that th. consumption of •action 

had fallan 30% in compariaon to  1964. 

Within tao UDEAO haa been attempted an intera - 

tata plan for tht ataal »actor and varioua project» hava 

been .tudied.   aapaciaily on tha part of San.gal.   without 

the matarialiaation of any project up to now. 

3.4.6.   Pf•V*4 tortctltl 

Formulating foracaata with tha  compia« mtthoda 

uaad in Waatarn countriaa lacka logic in tha caia of Mali. 

Naithar the  complicated correlation» among nation» with 

diffarant lavala of incoma and conaumption of  ataal ara 

utilisable, nor thoaa which eaclueively cantar on the hie- 

torical evolution of the conaumption of a  aingla country. 

In Mali,  it waivara notably from one yaar to another and 

on tha othar hand,   the annual conaumption par capita, leet 

than 2 kg during th. period of 1964-1969, ia found much 

balow tha methodological limit, permitting tha carrying 

out of correlatane between the income and con.umptlan 

af ataal. 

Aa waa prevteuely indicated,   ataal canaumptls« 

figure» an annual average of I. 6« t.       far the parlad ai 

1964-1969.   conaldering that it corresponde with the impar- 

tauen of the ateal product.. Making   ahatractta*. of tha 

conjuncture annual variation.,   that wiU »a vary larga, it 

I. estimata« that atael cauaums*ion can grow betwaaa J 
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Uooar ft*» off**"*» *« i*»"*M •*•'*•• 

CM.^M IM *• ••*•• im-wTi www «o 

4. 
Mi  Ufht M£ 
(0 
tor« «né aoc- 

f«4nl »tr* »r»4 aoctiaoa 7. !•• 

rut rallo« »rooocta, aoo- 
eist itaala »n* »**»•' •*••* 
producta 

dottorai Total l0- 

6,4*0 

•,»•# 

11, 

I« *• numitai castri.. of «M UDBAO « fot»" 

O«***«« of ***** ***** *""* ,lm4l*r "*••'   te *CCOf" 
éooe.   *e joint araa «ornano,   concaroing MUtnctt« bars 

ME Mettent, wo*l« amouot for *• oorio« 1972-lf7S to 

«m av.rag. aaa«al figuro oí 71, 000-il.OOO t.,    of wkich 

44, MO to §0,000 t.   wool« corroaoon« to conatractio» bara 

n* *« remaining IT, »00 to 11.000 to aactiooa. 

Tka Ü01AO,   ovataU,   weuM cooatitot« a morkat 

•f «mi« impoftaoc«,   out it t. thought vary éUftclt ta 

^ M it !t É. »ramt tamo,  oar oolora IftO, too ataal 

ptoénctto« of «oma af *• mombor coootriaa.  O« ono liaoé, 

te Ht too caootriat tkoro «nt*o a groot tcorcity of ont 

(I) toro of to 14 mm,«*iioa o.toJoKJo«4mmao« 
Oat atock oo ta 40 K 10 man. 

k7 



m »   •* 

i 
of the MctiMry input« for etssl production, that of 

slactric «nergy (vory expensive,  furthermore) and on the 

ether,   above all,  the infraetructure of communications 

ani transportation coati   hinder,  within auch an extenoive 

araa aa that formad by tha mambar countries of th« UDEAO, 

that tha itaal producta obtained in any of aaid countriee 

can find thamaalvaa in advantageous aconomical conditions 

in tha markets ef tha remaining «tatas,  in «pit« of Aa apa« 

cial traatmsnt givan to thair producta. 

Particularly for Mali, ita export pouibiliti«« 

ara null bacauaa of tha following roa sons: 

• Tha manufacturing of stoal producta with salas possibili- 

tiaa in sxternal market« would mak« nacassary tha ob- 

tantion of aalas pricas in compatiti va position with ras- 

pact    to tha aama producta of othor origins. 

- Tha possibility of obtaining such producta from local raw 

materials i a «a ti ma tad a a impossible by th« raaaons bo low: 

• Lash of coal 

• Lack of alactric power 

• Exietence ef iron ora,  but in orobadia s only in explo- 

ration statua, but without exploitation 

- ttartiai from imported materials (aemipreducta),  the coat 

involving the transportation from the origin country (nor- 

mally Europe) to Mali should be considerad, and later 

the «olivary of the finished product to deotination paint. 

Tha competition of this product with that one 

coming from Europe appears to be impossible in all the 

eeaat locatad pointa,   by tha following reasons: 

• Price Dakar of European bars: •* FM/Vf 
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- Tranepjort DeJur-lemake (the way feint wish power)* 

Peint •{ UM CNit: 7é rM/kg. 

(toe UUI n*   2). 

At it Rwy be appreciated,  A« treaeportation pri- 

ce Muy & «né from Mali it •!% of the total »rie* of the 

product coming from Europe.  Such it the caee that would 

tali« place with Mauritania if Mali intona«* te export to 

that country. 

On tao other nana,   tao«« countrioo whoa« demanel 

i a higher (tonagal and th« Ivory Coa at) havo thoir own 

plan« of commi ««ioning «mall «tool plant« deetined to covor 

the internal demand of thos« producta of greatest consump- 

tion (concreto reinforcing bars). 

Concretely,   in the Ivory Coast,  it appeare to be 

in a commissioning stage a rolling mill, and in tone gal 

ir ea« i« in advanced alago of project. 

Therefore,  those countries weald not be poten- 

tial buyers, bat may be competitors. 

Finally,  the interior countries without steel pre- 

dfctctien could be possible clients.  These count rie e,   and 

their bars demand,  were the following in If70 

Niger 2,100 t 

High-Volta 2, Me t 

rrom Mali to theee countries, the difficulties of 

accese are subetaatial,  but much smaller from Ivory Cea et. 

At the preeent time,  the meet that each country 

can aapire to,  ie to eatisfy,   in part,  its own domestic 

of construction bare and sections,  leaving far a 

*9 
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later «ate the solution of UM itMl production problem« and 

Uto planification of th« net» in the intentato conuict of 

the UDEAO    AU tho preceding ée«o not moan that steel 

production development on an into rout«  ocal« io not   deci« 

raele; it »imply means that it i« not an attainable objecti- 

v« at th« moment. 

Cortainly,   conduelen« from th« exposed for«- 

tight« ar« not very optimiot.  No doubt,   an strong ine roas« 

in domand may tak« plac«,   th« consumption of Mali growing 

up to approximately 10 kg/yr.  por capita,   a figur« that, 

•von very ornali,  would suppose a  spectacular inert»«« for 

th« country. 

Evidently,   «uch increase may tak« place at any 

moment,   out in th« opinion of the Tecnico ria1« experte, 

at Ht« pr«««nt time no signs are appreciable to allow to 

predict whom th« domand increate may «tart,  that being 

before of after ItM. 

Tho meet significant re«eon« are the following: 

•) stotween 1944» 1H9 the eto«l consumption ha« maintained 

iteclf practically constant,  tho conjuncture increate« 

•oing originated by »omo imporunt construction works in 

the country, but in ate entórnele the consumption it 

otabilisod. 

b) The sectors that could influence the moot the demand 

increase are heneing development, public work« and    new 

ineWatrieo. 

In the housing sector the Three-Yearo Plan 1970.1971, 

yet in force,  foresees the conetruction of 409 houeing 
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vaila la total,  a vary amali Ufara. 

Wild raapact ta public warht,  Hit project of 

MM Manentali hydrepowor plant it rtady,  but ne idaa it 

totwi avant caaatructton «atat and financing poatlbili- 

tiaa. 

Alta, a railroad renewal pragramme anitta, 

•ut ia a aimilar ttatut aa Mia abovt ana. 

rinaUy,  Mia now induatriet pian incitata* in Mia 

Tttrou-Year Pian it vary raatrictad, and tvan mm it appaart 

a« ite gaalt might net baan achiavad. 

In thort,  it may aa atatad that the iaduttrial 

awvelopment oí MM country,  that in MM momant it will 

aaart would giva placo to an important ine roa ao in MM 

ateol conaumption of MM country, hat no starting poeeibi- 

Utiot for Mio tima boing,   at: 

-  Tha country hat no appreciable Internal tourco of weal* 

and Mia retervet during MM latt S years have boon 

alwayt nail. 

•  Fareign aid hat a vary raatrictad character and ia can- 

aide red at intufficlant for a true development. 

Tharafara, MM precieiont includtd in thit  report 

aro aattmatad at very realittic,  although they might be 

largaly aurpatted,  in caae Mtat Mit prêtent tituaMon of MM 

caamtry changet.   That ia very difficult to predict at MM 

moment. 

On Mia other hand,  Mia much mere ambitioue et- 

ttmattoaa mada previoualy in a    ttady by UNIDOt) which 

(1) taa page 45,   foot not«. 
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waa enemined in Mali,  luvt not beta hachad up by the 

reality 

Moreover,  accepting that tke development lévela oí 

Ike different countries may be stated following modern 

terminology,   (from atart to completion),  aa: 

I. Pre-industrial 

II. Underdevelopment 

HI.     femi-induatrial 

IV. Induetrial 

V. Post-industrial 

At level III,  for every S-î$ (according to coun- 

tries) of Groaa Notional Product corresponds an stool 

consumption of 1 kg. 

At level II,  ratio may reach 10$ of produced 

ONP/1 kg of stool consumption. 

But at level I,  tke ratio only by exception sur- 

pateos tke level of 10$/l kg of stool, and in many ins- 

tances it falls down to SO/1. 

Mali is placed in tke preinduetrial stage and it 

is possible to state tkat historically,  taking into account 

tke valut of its Gross National Product,  tke stool consump- 

tion in tke country is not out of proportion. 

Evidently,  its consumption dots not correspond 

to its actual stool needs.  Nevertheless,  die point is mat 

the filling of this need can only ho considered within tke 

global frame of tke total needs of tke country,  which if 

always are alternative,  in tke caee of a country like Mali, 

to emphasise one of the needs (suck of steel) may unbalance 
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fot a long period Hi« economy already bad balanced «»4 

te jeopardise iti development possibilities fer an even 

longer period. 

At all «vents, at the shift to an autosustained 

development may take place in a delay of time difficult 

to be fixed, but which could be placed between 19S0 and 

19§S, the Tecniberia'i experts estimate that, once such 

change in the "statu-quo" takes place, their estimations 

could be greatly modified. In such moment, 1983 for 

instance,   the demand could reach the following figures: 

Bars and light sections 

Other bars and sections 

Rolled sections, sheets, 
special steels and other 
steel products 

Total 

18,000 tons 

1,000    " 

9.000    " 

35,000 tons 

To accomplish the above figures    is only a 

possibility,   conditioned to the above considerations,   but 

evidently should be taken in account by all means. 
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4.   JTUPY OF OTHER NECESSARY ELEMENTS FOR THE INg. 

TALLATION OF A STEEL PLANT 

4.1. introduction 

As important a« the exit tene« of raw materials 

for an sttal plant,   it the supplying in a  regular and eco- 

nomic manner of a aerie i of necenary consumption! for 

a normal manufacture within the tarn«. 

In the present chapter,  we will analyse the 

existence of these elements in the country,  their prices, 

and the possibility of adequately feeding the possible steel 

plant whose installation wo  study. 

4 2.   Electric  energy 

This point is studied from its double aspect of 

present production capacity and future installation projects, 

and production prices and sale of the energy (incidence in 

the operating cost of the steel plant). 

The power installed in Mali in 1968 was in 

practice of 29. 890 KVA distributed »proximately in the fol 

lowingtheoretical form: 

Thermoelectric plants 2 groups of  1,500 KVA each 

2 groups of 4,000 KVA each 

1  group of 1, 000 KVA 

Hydropower plants 2 groups of  5,000 KVA total 

In practice the actual production capacity is 

higher to that which figures in theoretical form in the 

groups,  and it could be said that of te total installed ca- 

pacity, 22,46S KVA were in   thermoelectric plants that used 
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fuel-oil ae fuels, and Hit remaining T,42§ KVA in hydro- 

power planti. 

The possibilities of the country for the installa- 

tion of now powar pianti ara null from th« point of view 

of the availability of futi for thermoelectric plants (the «xis- 

tanca of oil and coal in th« country it not known),   and in 

contrast,   th« hydraulic reserves ara vary high. 

However,   th« importane« of the initial investments 

in the hydropower plants in relation with the termoelectric 

•mat bava made that,   up te the present time,  these resour- 

ces bava not bean exploited. 

The futura projects of installation of now power 

pianta ara th« fallowing: 

- Thermoelectric plant af i,000 KVA with a commissioning 

data about 1973 (in reality, it deals with the expansion of 

the existing ones). 

• Hydropower plant of Selingue, about ISO km from Bamako, 

with an installed power of 25,000 KVA.   The project is 

in an advanced stage but its construction ha« not begun, 

nor can the date of its commissioning be known,   although 

it ia estimated mat it can not be before  I. 97 S. 

• Hydropower plant of Manantali in th« Kayes son«,   a project 

over which,  at the present time,   there does not exist a 

single concrete data concerning project,   power to install 

ana commissioning data.  And so we conaMer impossible 

thinking of a data befare 1900,   given the state in which 

it is found at th« moment. 
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Appt—Imotoly «Of« «Í th* consumption oí «leetric 

•nergy occur« in Bamako wh««« domaad in At peak hours 

road»« 0,000 Kwh 

Th« diroct Ml« »rie« of oloctric «a«rgy i« th« 

fallowing,  according to th« time period in which it occur« 

»oak hours (It, M -   It, 00) SI FM/Kwh 

rUt hour. (4,00-11, 00;  i S, 00- It, JO; 
22,00-24,00) *• FM/Kwk 

Valley hours (0,00-6,00;  12,00-11,00)        2t FM/Kwh 

In th« pro coding co«t« tke UK«« ar« not included. 

Thee« burden th« Kwh in approximately 2 FM.   Tk« custom 

right« and importation tariffi corro «ponding to àio fuol oil 

u«od in th« tkernteoloctric plant« novo not b««n included. 

Th« avorage direct «al« prie« it «stimato« at 

4t, 13 FM/Kwh and th« av«r«g« total «al« prie«,   «lightly 

higkor.   roach«« §2, 12 FM/Kwh.  In Mali there doo«n't «Kist 

th« industrial tariff and th« billing to th« big coa«um«rs is 

dono ««ponding on the poriod (p«ak,   Oat,  valley) in which 

th« consumption occur«,  but without tk« existence of redu- 

ced tariff« for industry. 

Th« incidonc« of cos f   i« th« following: Th« 

normal is establlehod at 0,157,  on« tk« consumer wko 

«dea*« kim««lf to it «uff«rs no ovorcharg«, nor di «count, 

whick ar« the foUowing in other caoo«: 

• Co« f  greater than 0.117: Up to 10% dUceunt 

. Co« f  low«r «non  0.117: Up to 10% overcharge 
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The annual per capita consumption in Mali it 

placed at 22 kgs of «quivalant coal,   and that of electric 

energy hat grown from 4 Kwh par capita in 1961 to S Kwh 

in 1969,   estimating that in  1971 it raachad 9 Kwh par capi- 

ta for an ovarall consumption in the country of 44 million 

Kwh. 

In concluding,   it can be  taid that tht average 

price of electric energy is very high and that the margi- 

nal coats are increaaing in a very accentuated way,   as can 

be gathered from the differences between average costs of 

production depending on the hours of the day.  In its case 

the demand grows at an annual rate of 10-11%,  although 

there are great annual differences,   taking into account 

that the commissioning of one or several industries strongly 

reflect» on the demanded quantity of electric energy,   the 

damane being in any case modest.   For example,   in 1972 it 

is to ha tried that the I TI MA (a textile industry) and the 

Hotel de l'Amiti! begin to operate.   This by itself would 

requires the installation of an additional powsr of 1,000 

KVA and ITEMA,  on its part,   2,000 KVA. 

Therefor«,   given the insufficiency of production on 

ette hand,  the notasi« increase in demand,  which we e s ti- 

mated aurpasses production,  and above all,  the very high 

cast of Kwh,   the installati«« of an industry using electric 

energy as raw material results,  evidently,  impossible. 

4.S.   Water 

Mali has at ita disposal a great potential eourc« 

sí wval*: water.  Two rivers, the Sensfal and the Niger 

Irrifate its plains,   «wing most of all te the Niger, with its 
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interior érti», tnnt MM enmity it not a éooart. Hwwr, 

IM narmotalag it minimum,  MìMÌU otbor aand, ten 

Nigor luit oacom« M importent tour e« and rout« of conte- 

giano ÜNiHi, bacterial and microbi*». 

Ta« citi«« an« towat of Mali lack,  almott com- 

»lately,   tyttemt of water «unaly for indnatrlal and domo «tic 

UM.   Following it gataorod te« «volution of te« water tno- 

atyiag in ma atrio* of 1*41-1949,   for ina citi«« teat novo 

«villani« to th«m   «uooly ayttam«. 

ftamakg Kavt Gao ÈÊÊÊÊÊÊk IfilAJ 

1H1 1,931 540 271 14 3,014 

I94t 3,371 404 237 M 4,273 

1943 3,921 »•3 179 St 4,735 

1H4 4,144 !)• 200 49 J, 011 

mi 3, MS »14 407 St 4, 0Î0 

19*4 4,t97 MI ISO 44 S, 470 

1947 4, SO« »Tt 144 M S, 29t 

1940 4, SAO 1,101 19S S7 4,114 

1949 1,17© 701 117 44 4,12t 

Unit: Million« of m* 

Evan in te« moot lavorante cao«, whica ia teat 

of atenteko,  «M conmina**«« oar inkaoitent ana day i* 71 

litem,  laclwiing teo water for industrial «•«,  aotidat teat 

aattiaod for domoatic «oo. 

In tnort,  water it a limitativo factor of produc- 

tion,   not for it« tcarcity.   ont far ita lack of tnppiying »r«' 

temo,   roaching a coot of 7S TM/m* aneoot teat doatinod 

for indnttrlal «tat,  tent taking advantage of fi teal tariffa 
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reduce* its prices to It FM/mJ, a itili sleva ted tariff. 

Tili« limiti Ol« peeeibilltiaa of » plant installation 

because it il unthinkabls an intakt of wator from tit« g«- 

n«ral supplying «yittm. 

However, no difficulty titiiti in installing the 

plant in a son« clot« to th«  riv«r making a private intake 

and outlet for th« plant,   totally independent of the reit of 

Mi« g«n«ral supply 

In summary,   th«  supplying of water to th« plant 

dee« not prosont any difficulty in th« caat of it b«ing in«- 

tailed in a sono citi« to th« river, and with an ««elusive 

circuit of wator adaptad for the plant, and independent of 

tito general one. 

The posai««« traaoportatien momeé« for UM in 

the country aro of throe typoe: road,  railroad and waterway. 

In the following,«eck is studied in detail. 

4.4.1 

Mali had available to it in l/l/ltT©,   li.Hl km 

of rondo,  of which 7, WO ken were practicante at all time«. 

According to category, tit« read« are divided into 

1 claaee«: 

Longitude     Practicable at 

Nettenel Road« 1,4#t 4, MO 

»•né« of local interest 4, 71? 1,000 

Roads of rsgdaaal Interest       I,III I. 
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ta l/l/ltW te) $**•* *••*• *•* • ***** * 
I.4IT k» Mi il •*»  *" ** *• c.r*.tp«»éta| wtk »M 

M«« carri.* ««t. ••%••.« l/l/iHf «M M/lt/lH?. 

ta km hU *•» ,**•* 

teMto it *• mttt importait cMMMMieftteA 

««•Mr fcy ro*4.  Oter importât ct«t«rt at«: *•*••.  ••••*. 

BMfiwl,   Site»»«,  UwmU *** Oao 

TI» lictfttiaf oí i»tettrUl *tMclM *• ••*•*•»*•* 

*• tettowtaf •v^utio«: 

pAt vhicUa     mUQUOÈtâti.     IfilAk 

lfêl i.Sil "» l'Mi 

Itti 1.M1 Mî l» 

Tl» nmwcrt MctNM i» UM UcsMtaf oí 

iMtyy v^icU. it attrita«** to te «Uè.»*««*»«* •< •"*- 

„.„,». *y Cfcta».  tet i« 1*4 Mtcteé a «^«N* •< IH 

Witt,  *** #•**••*•* cwnpUtaiy to IH* 

TM tra«ap«rt»tia« c«ttt »r« W§*.  te av«raft 

tarili totaf !•• M TU/** fa*. 

Tl» cMiitiMt o£ tetiWIity •€ Ite ftanite 

*»t •( te i**w~t**t *********** c«tt,  iMki   it W e«- 
•iétr«4 at Mt a tetewaatal •racater« »f tra»tp»rtttl**. 

Mi «üy at mcmd**Y éittritatar «f tel** pf«te«tt. 

n 
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4 4.a. 

Forming part oí tht project** Dakar-N ig« r rail- 

road,   it found the only rout« available to Mali.   Th« Dakar- 

-Koulikoro ««gm«nt hat a length of 1,288 km of which 

645 km correspond to Malian territory.   From the Sene- 

galese border,  close to Kayet,  the railroad is directed 

to Bamako passing by Kita.   Bttween Bamako and Kouliko- 

ro,   final point,  measures only 30 km. 

Th« railroad park of Mali is mad« up of: 

- It Diesai locomotivos of 300-1.050 CV 

- 3 Automotori of 500 CV 

• 7 Steam locomotives of 150-490 CV 

- 14 Paes«ng«r car« 

• tif Cov«r«d car« of It-35 t 

• 46 Tip cart cars of 11-35 t 

• • Tank cars of 25 mJ 

• 1 BUfrigorater car 

• 14 ftorvic« cart. 

In th« fiscal y«ar 1H4-1965,  th« railroad of 

Mali transported 504,400 passengers, and in 196I-1949, 

114, 300   Th« rtspoctiv« figures of pa»s«ng«rt/Vm war« 

11.9 and 78.7 million. 

For its part, th« good« traffic    ine rea o «d from 

114,100 t.    in the fiscal y«ar 1964-19*5,   to 191,400 in 

that of 1966-1969,   «quivalent to 106.6 and 140 million« of 

ton«/tun,  r««p«ctiv«ly. 

Th« ««tributi«« according to typ« of traffic was 

A« following: 
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rtlífti.... i«t«.ti    riifti vMr nw-w 
imi. aiuuot-XK.    itHA mUHm-IÍ. 

S5T1"   u...     ...»      »M      •».« 
S5T*"    ».t     ».• 
Total. Extorter . 
Trifte WT.T »H«7 **'* U,,J 

Interior Traf- ._ t 

Q««eral Total     tU.l !•*•• W1.4 14«. 1 

At it i« okoervabi«, tk«r« •**•»• • •*•** *»*•" 

tette« between importation and exportation traffic,  wMck 

i« many caee« cou... UM r«t«ati«a in Mali of locomotivo! 

u* coro oí Senegal,  waiting to fine freigkt for too return, 

wkich cottooo tonoiono. 

Equally importât oro tk*ee cau«ed by th« lock 

of freigkt payment    Tke«e reeeene frecuently forco Senegal 

to Mock tk« railroad,   eriginetiag oorloui problem« in Mo- 

11.   In fact,  oinco tko firit interruption woe produced,   in 

Augu.t of IH«.   Moli i« «otourinf by w»y of Abidjan,   o 

growing port of ito exterior troffic,   o moro cootly oltorno- 

tivo when port of tko diitonco io rooliood by rood,  and wMck 

oa tko otkor head,  it tronoforming tko troditionol cemmer- 

ciol circuiti,   »nmako not boing in tkit route tko obligod - 

contar of distribution 

At present,  tko copocity of froigkt transportation 

•n «ko lino io t. §«• *•»• ••* *••»•  «•)***•*•** to 7 train« 

weekly,  an average koing eMai»«*. 
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At the present time, a program of betterment 

aite moderniaation it ioroooon for at« railroad,   feat could 

load th« transportation capacity,   in a first stag«,  to a 

maximum of 4, 000 tont por wo ok,  which is equal to an 

a vera go of 10 trains wsakly bstwtsn Dakar and Bamako. 

However,  to so able to surpass thsss figuras a 

moro important inprovemeat program will bo nacossary, 

including: 

- a public works project,   reinforcing tao structura of 

various bridgos. 

- a charga of track,  for at prooont it is of JO. i kg/m 

and 1 m ganga,  to a track of 45 kg/m. 

- acquisition of now equipment and mato rials as much in 

locomotivos as in cars. 

This program,  which in principia is forssaon for 

1975,  requires an ample plan of investments; therefore,  as 

baso datum,  a transportation capacity superior to 4,000 

tons per week ehould not bo considsred. 

The cost of railroad transportation amounts to 

12.10 FM tonsAllomstsr,   which represents a total price 

of about 9,000 FM,  from the frontier of Senegal to Ba- 

mako. 

Approximately 1,710 km of UM Niger River and 

100 km of the Senegal Ri vor are navigable wimin Mali, 

while the navigable longea in all seasons is inferior. 

The river traffic of passengers and freight has 

ehenfod in Hie following meaner: 
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S1 
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4.4.4. 

EAââiLJLâài LHU hOTüni TK rumini íii mi 
1H4-1HI Ti. 41 2J.M MM 

lttt-lttt MI? ts.ai 70. ©t 

TIM carpa port it Koulikoro, from waere ta« ri- 

vor it navicante up to its mouth. 

Therefore,   this traneportation «Ument coula b« 

«••4 «otoly at complementary for Hi« attribution of finished 

proéuet« up te ene «attorn so»« of tito country. 

Of MM poaaibl« transportation meant to bo atti 

in MM country,   uno conclusion it roncho* that only «ht 

rallreeé with Dakar can at cenaiéeree at a primary rami« 

of introduction. 

It »roeeats ta« faUowinf advantage«: 

a) Ceanocts wiM» tk« natural port of arrivât of raw ma* 

«•rial«, which it Donar 

b) Pattuite In« u«« n\rouf««ut MM yoar. 

«) dormita MM transportation of laro« euaatitie« of ma«. 

Hala. 

é) Tao cott «f eoa/fa* i« Mit lewett. 

Ta« re ma i aste r of MM ani «tin« maona (track «r 

«4M» enti at u«o4 aa a complement for MM éietrib«ti«n «f 

flatten** pr«4uct« from MM «lent lo consumption points. 

65 



»•   COMPLIMENTARY FACTOM THAT CAW INFLUENCE W 

THE INiTALLATlON OF THE 1TEEL PLANT 

f.l.   Iatreaaction 

In ta« araaaat chapter art gameree a eeriee of 

cemelementary assets,  that according to a one« or catta- 

triai may ha va a leconaary inüuanca,  or a« oí a primary 

imaertaace. 

Thaaa factor a ha va,  on «a« hena,  a iiract ia- 

ftaaac« in th« manufacturing, (aaecial han« labor),  in ua« 

(ma tranaiorming ineuetrie»),  and Uat   in tha competition 

with amar proeHicti oí tha ««tarier (intarior tariffa ami 

taaat). 

Following,  w« will aaalia« masa concepta. 

f.a. 

Ia mil «action,  ma «volution al th« «varali pe- 

pate*«» af ma country,  ia atuaiad ia tha íirat plac«,  later 

eeiag aneliae« me taaching amé tha «volution of th« activa 

population mat makai up tha peeeieility of th« exieteace 

af laeer far th« ataal plant. 

»11. PamuatìM_(M 

At ma and af 1. Ht m« aopalation of Mali reached 

4,tlt,9** inhahitantaAm2,  which ia equivalent ta a éenaity 

af 4,1 inhaWUntiAm2   Approximately JM.0O0 people (11,1% 

(1) Partial traaecriptiea af chapter C.S.t. 
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©Í «ko total oopulstion) livna in »«citi tnporiar to 10,000 

inhabUanU,  that,  farcing UM Uta«,  could bo callón citios, 

ana urban population that living i« UM Mina. 

Tha principal anelai oí population art tho 

fallowing: 

Bamako  109. 200 inhabitants 

Mopti    S4.00© 

•••ou  SI. 900 

Kayoa   19.900 

•ikaaaa  23.400 

Tko annual vaio oí ine roa a • of tko population 

of Mali if 2.1%, «hala mat af iti citiaa ronchas 4.1%, 

an« mat of Bamako 4. f% bocaux of migratory movomonti. 

Tao population distribution by ago« it tho 

following: 

0 - 4   yoars 19.1% 

1-9 II. 1% 

10 .  14 " »40% 

11 - 19 " 10% 

10-14 4 1% 

11-19 » 10% 

M • M " *4% 

II - 19 " lt% 

40 . 44 " 4.9% 

41-49 » 4.0% 

M - M " 19% 

Il . §9     " 11% 
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•4) • 44 years 11% 

él • él     " 11% 

?t and mer« years Oé% 

Tke age structure corresponds te that ef » 

«•«•try Witti high birth and death rates. 

In «11,  tke «v«r«g« «g« in Mali éo«« not raach 

10. 7 y«ari,  and almost half of in« population is les« than 

14 yoar« old. 

I.I.I. 

Education i« on« of A« gvav««t problem« that 

•ni tt in Mali, firstly for it« ouaatitive ani anali ti v« ineuffi. 

ci«ncy,   and ««condly,   boca««« givon th« low Ufo average 

of Ino population,  me inv««tmont« in human capital have 

a too lew period of profitability. 

Primary education i« called basic ani i« mano 

up of two cycl«i.  In a population of moco people being 

I to 14 year« old were 1.4M. 000,  mo«« found in to« 

first cycle (tk« fir«t five year«) of study roacked 179,0t4) 

in Ike beginning of me 1.949-1.97© course.  Those of me 

second cyclo were limited to 37,000. 

Tko rate of scuolarisatien of me first cycle only 

rsicked 14.1%. luid rate kas suffered me feUewinf changp. 

Course 1. MS/14 19.4% 

1.944/45 111% 
M      I. HI/44 11 0% 

"      1.944/17 II J% 
M      1.94T/ÍÍ 11 4% 

1 
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Course l.Hf/éf 21.4% 

"       i.Hf/TO 14.1% 

Tho demographic increase and tilt budget reductions 

produced a déclin« in tho rat« oí ech«larisatlon,  that tho 

standing Dovolopnwnt Plan foresees reaching If. 7% in 

tk« cours« l.fTS/1.974. 

At Oi« beginning of th« «chool y«ar 1.949 1.970, 

tk« number of «tué«nt« of ««condary education ro«« to 

2 fOO,  the domane of student openings being superior to 

tk« off«r.  In tk*t way,   of 952 n«w petition« only 415 (43%) 

could b« complied with,   for th« first part of tk« "baccalau- 

reato ",  wkilo in tk« second part,   of 437 peti ti on a,   259 were 
accepted (59%). 

Tk« normal a chool a reckoned with 1,700 studente, 

at tk« beginning of th« I.f4f/l.f70 ahool year,   tk« techni- 

cal-professional center a with 3, 200,   and those of superior 
•ducation with 500. 

Tko ratios habitually ueed to characterise the 

•ducation,   roack tk« following figures in Mali at presenti 

ftudont«/   ftudonts/   Teacher/ 

•aslc «ducati«*,  first cycl« 

•aeic «ducation, second cycle 

••condary «ducation 

Normal «ducation 

T«camical-prof«seional 
education 

•uporior education 

40.7 

24 

13.1 

16.4 

• 

4 4 

45 

34 

33 

32. • 

It 

1 10 

1.47 

2.40 

2.IS 

3.10 
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L»§Üy,  it «hould IM indicated that io much tho 

preceding ratios, as the scholarieation figurât transcribed, 

can not in any cas« bo A« inatrumont of comparieon 

aatween tit« «««cation situation in Mali and th« Wasttrn 

cow trios,   givan that th« «ducati v« r «ali ti« s concerning 

quality and moans ar« v«ry different. 

* * *  àSÉXi-MJWèÈËM 

In contrast to th« developed countries whtr« tho 

potentially activo «ovulation i« undoratood to bo that of th« 

14   to   e§ ago group,   in Mali th« suporior limit ia 45 

yoan,  th« ago at which,  except for a few cas««,  th« 

people ar« considered to bo dependent for their subii »ton- 

co. 

Ceaeeeuentiy,   tito potsncially activo population 

only r«pr«««nt« ÎI 1% of ato total population,  a similar 

and «von inferior porcontago to that of th« really activ« popula. 

tion in dov«lopod countri««. 

Practically all tho population worhs within tho 

traditional «actor, and only a minimum within tho mod«m 

•octor.  Within tho traditional s«ctor ar« includod th« agri- 

culture!,   catti«« and artisan activitia«,  «tc,  and within 

«ho modern one,  tit« few activities that aparate in relati- 

voly up ta data productive conditione. 

It malta« little «aite« in Mali to distinguish 

amaag th« clastic «octar« in which the Western  econo- 

mie«   arc    usually divided.  In fact,   the majority oí the 

population participât«« in «verything,   the division of labor 

71 



•till net taking ptect,  and th« «cMtmy if a tartar «cono, 

my,   without iMMy having Wcwni a change instrument 

Tht aumbtr of salaried pteple,  a«  it corresponde 

to a pre-capitalist situation,   it very «mall    According to 

the   l.teo  census,   tilt number •£ salaried workers was 51.254, 

but ether estimations limit nié number to IS, 000-20 000 - 

per «ens.   Whatever th«  real numbtr,   th« conclusion i« iden- 

tical; th« production relations correspond to a pre-capitalist 

•tat« of ta« economy,   that it to »ay,   characterised by tht - 

• accumulation of capital 

Tht total of tho aalaritd workers i« distributed 

in UM following manna r: 

Public tactor 12% 

Cotnmtrc« k Banking If* 

Cenetructiea Industry 11% 
Agricultur« 11% 

Trantportation m 
I nth» «try (Without Ceae- 
tructi«n) •% 

Non-Claeeifiad 4% 

Total 100% 

la th«  lfiS-lfé« atrio«,  10,000 effort of employ- 

ment subject to «alary wort r«gittar«d,   which «tuai« an 

atMMtal ave ragt of 2,160 affari    For it« part,   tht demands 

•urpaated tht figura of 15,900 for the period already 

mantiene«1.   Latt of all,   the number of employment a covered 

waa 1,990.   that I« to «ay,  12% of th« offtr«.   and only 

15% of tho«« d«mand«d 
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The paid salaries in Mali rise to the following 
monthly figure«: 

Unqualified worker IS $ 

Specialised worker SO-10 $ 

•hop foreman 50-100 $ 

Nativa engineer 150-200 $ 

Foreign engineer (1) 1.600-1.§00 $ 

Administrativ« official 60-100 $ 

Accountant 100-120  $ 

Personnel chiof 120-160 $ 

In Mali,  on« can not speak about employment 

and untmploymont lavala according to tha thooratical con- 

c«pta elaborated in tha Waat,   which moaning i a vary 

difforant in that country.  Unemployment in capitali «tic 

countriea mean« that there exista an «naembl« of people 

wanting to work and looking for    it,   but who can not find 

employment within their profeaaional category.   Unemploy- 

ment in Mali does not mean lack of work,   because it ia 

difficult to determine if thoae that find themselves carry- 

ing-out «ctivitiee such as ambulatory aale of gooda of 

small valuator services of automobile guarding,   are or not 

occupied.   On other hand,  it ia difficult to classify them 

la any profeaaional category.   In abort,   tha only thing that 

can be aaid    is  that, in any caae, their work i a not very 

productive,  due to climatological reasons,  because of die 

(1) Including travelling expenses,  lodging, etc. 
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model culture demands it,  »ni moat ef all, because ef the 

lack oí « moeern work offer,  oui the «co»« oí traditio- 

nal labor. 

It  can be laid that there practically eaUets no 

•sportone* in tao »tool field.  In fact, up to tao present 

timo,   ta« totality of ths stool product! used in the country 

originato! from outsids,  and ttto ocrap produced la ito rod 

or sold to othor countries (fundamontally     Ivory Coaat). 

Howovor,   important expertise can bo found in 

machino reparation shops.   Thoro oxists in Bamako two 

shops that can bo usod and covor a good part of tho nocoasi- 

tios of an stool plant.  Thoso shops ars: 

• A shop of railroad rspairs,  belonging to tho railroad 

Company. 
- A vehicle reparation shop,  belonging to a private firm. 

In both shops,   considerable skill and equipment 

were observée,  that permit to foresss a normal mainte- 

nance of the steel plant,  its greatest inconvenience being 

the lack of the regular supplying of   spare parte. 

All the earns,  the total lack of labor with s 

minimum of experience wimin the stsel production field, 

makes aeceeeary the previous a sei stance of a team of 

advisers mat muet remain in the country for a long time. 

This reason is one more which advise the instai 

lotion, in a first stag«, of a production plant of restricted 

capacity for the country's own necessities, although aimed 

sa a greater futur« development. 

% 



»vmmmmÊm-mmm 
"''%• 

II. 

Tho «Kitting indu» try in th« country wat formte 

at tao «né of  1941 by th« following plant«: 

i) Itoto iaduetri«« 

• IN EHM.   8. M.  of Etto,   of Oil Product« of  Mali 

• SONFA.   S.N.  of Ex»,   of Slaughter-hou««« and annex««. 

• fOCOMA    S.N.  of Exp.   of Canning of Mali 

- SONATAM   IN.  of Exp.   of Tobacco and Match«« of 

Mali 

• COMA TEX.   Malian Tastilo Company 

- A. CM.   Contrai tao»«  of Mali . 

- SOMA CO.   S.N.  of Conotruction Mat« rial« 

• SONS TRA.  S.N.  of Conotruction Entorprioaa 

- IN.  National Printing Of fi co 

• SOCO RA M. RadiotUctric Construction« Company of 

Mali 

- E.D.M.   Powtr of Mali. 

e) Privato 

UphoUtory Shop 

Matal Shop 

Matal Shop 

Wood Shop 

Coramic« Sha» 

Brick Plant 

(UNICCOP) Bamako,   »00 •«.   m. 
•f uphol«t«ry 

(ACM),   Markalo.   IfOi   FM. 

(ACM),   Keulikoro,     SO} FM 

(ACM).   Bamako. UOi   FM 

SO MA CO    Ojikoroni.   410-510 T 

•OMACO.  Moguamboufou.  i.JOO T 
hin,.   IS. 000 «q.   m. 
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Maral« QMAfffy 

MtrMo Mié Ovanita 
Plant 

Raolooloctric 

Iniscticiéoa 

National Printing 
Offico 

•ONBTRA   fokinkoftiy.   U®© T 
MfUf platos. 

fONETRA    BamakolO.OO© m1 

marblo platas.   17.000 o*.   m 

•OCORAM.   Bamako.   It. 000 mitt 

D.   of InaAittrios.   Bamako,   é millions 
éo b.   2 millions do p. 

Bamako.  101} FM 

Hyaropowor Wat* ID*   iotuoa. «00 KVA 

Aftor tkat «at« tao following plants aavo boon 

commissiono«: 

- Cimont 

- Tanning an« oboo* 

Diamou 10.000 T of cimont 

Bamako,  i 00© 1./«ay 

ACM.  Bamako 
20 000 piscos 
35 000 piocos 

finally **• l««tallatl«n projects of now plants 

ratar to tat followta, »roéaett: 

1) Canning plan* fot tatuato an« fruit Julcts of Batjninooa 

1) Oil an« soap producta of Koulikoro 

I) Brick plant of Magnambonf«« 

4) AstomMy shop of rasttooloctric matorlai (BOCOÄAM) 

5) Tastilo combina of Oéjou 
t) Upkolatory an« Craftmanonip ichool shop of tonillot 

?) Formulation ant conéitionnin| plant for inaocticiéos 

•) Frigorifie packln| plant of Bamako (with annono« in- 

«uttry of tannini an« ana« pr©evicts). 

At it taa bo oboorvoa from all tao runninf 

iotfellationt,  only tao motalUc shops ato ttaal n#«*»eta at 
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rtw moMrial Ut «Mir **•*«««« »rtfrftM*. 

TMrefer«,  it e»» * ut»!«* *M i««*i«tMc« in 

MM ti—try «f M ••••I **•*!«*• »"«•«•»««*»• iMu»try. 

§terti»f <ram tht thii feet,   if «My M conciaio« 

M*t MM •»•CUM oí • •*••! •**** in MM country «aouU M 

itmt| t» •bain MM »roéucti with t ww«t éiroct consumption, 

»• construction oar» ana Mctloni. 

By Mtry Urifi« tr« known «it laWuroct •»*•• 

•ncumooring incoming fO«4« *• *• *»*i»»»y •« Mnli u* 

Moclaro« for con«umf*ion 

AiRMf Mt»y *••• MM iolUwinf ono« CM M 

It no.« M otMfttMlly orotoctiv« eh*r*cMr    It it mky 

tpftiontt« to corMin orotMctt tee**«*! * «Mit ori*« 

•ni »rovonanc«. 

Tno inacrivnë «.uotn« to MM tariff oro DMH oí MM mi«i« 

mum tariff. 

•1 IMI II nili il ÍT ÌÌ 
It i«   ftffti«« M  UM   f004« Of My •#*#* M* ffVWMW. 

It nn« NMtltoUy » ft«e*l «tenet«». 
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It it tpplité It til importté 

origin or ¡»roventile«. 

i Ml iT'Jtu 

wntttvtr tfcotr 

It it only appli«* to importa of alcoholic aovo raft«,  oil 

product« and tobacco foo4i. 

Tho fonarti regulation« for tat collection of A« above 

ontry tariffa art at follows: 

1   iLi 
It it liquioateo ta UM «tatti« valut tt «efino« in ar- 

tici«« 1 tt IT of to« Cutttmt Coat. 

I.   T.I. 

It it li«i«iáttt4 tu «a« ttatMo valu«,  •««nataitti ty 

tat D.O. amount, 

It it liauioatot at MM taatble value, eu«m«ate« ty «at 

D.D.  tai UM T.I. tmouatt. 

It it lio,ui«ato« on UM taaaai« valu«, aagjwtaltt ty 

UM D.O., TI. ani T.V.A.   amount« 

T*M T.V.A.. ntt t ltgti rato tai an «tagt rttt. 

rmrtnermor«, MM T.V.A. ntt t common rttt. tn ine roa • 

raM tué t rtéttti rttt. 
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ggjgW «*">,#£•&»« issSWf; 4MP***-*^^*í''Ja=!ri""Wii' 

ì 

Ommon rat« (T.O.) 20% 21% 

Iacreaaed rat« (T.M.) «0% ««,6% 

Reduced rat« (T.R) 10% 11.1% 

Th« T.V.A.  1« liquidated by applying th« usa g« rat«. 

Tabi« ufi 3 (••• C 3.4,3.) show« th« «ntry tariff« appli- 

cable» to common mátala and transformad producta oí 

th««« maul«,   imported by Mali.   Th« ann«x«d Ubi« 

ahewa tha applicable tariff« to the  material« and equip- 

mont u»«d in th«  pr«««ntly atudicd plant«. 

5 4 2     f-»tami Union of Wait AffU« iWf«  (VPEAO) 

Th« UDEAO includa i th« following countri««: 

• Mauritania 

- Sonogal 

• Mali 

• Ivory Coa«t 

- High-Volta 

- Nif«r 
• Dahomay 

- Togo 

Following th« Agreement «ifnod in Abidjan th« 

3rd.   Juna IH»,  th« producta with origin in th« UDEAO, 

introduced in a member Stete ar« «u omit ted to a fi acal 

taxation, whatever thoir form, and which total amount 

will ho «quel to the   50% of th« moat favorable global fie- 

cal rate, applied to the similar importad product. 

Act n« l/UD/1967 act« that th« mo«t favorabl« 

global fiacal rate should be understood of the ensemble of 

the applicable fees to the similar products imported from 
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mo HC, wim » minimum of pftymont ofunl to mo no- 

a) Applica»!« fitcftlity to origin proéucti m*nuiacturtë in 

» momoor ttftto of UDIAO,   oncltttivoly or incorporating 

raw Htfttoriftlft foreign to ouch Stfttt. 

- Entmption oí D.D. 

.  10% of TI. 

- 50% of T.V.A. 

.  m of T.L. 
- Minimum ptymont oomü to tito «mount of «orna iti c 

tini (T.V.A.  and T.L.). 

ft) ApfUcftUo iiecality to »ftw producta in provonanc« of ft 

mombor »Uto of UDBAO on« to tin oominod producta 

only from mo »bovi, ft» toon «•   tnoir pocking (wn»t- 

ovor tnoir origin). 

• Inomption of D.D. 

• Inomption of T.I. 

- Pftymont of T.V.A. 

- Pftymont of T.L. 

1.4.1. 

I.I. 

AU goods «né product« coming from SIC mom« 

•or ttftto •,  toko profit of mo D.D. oaomptaon,  intending 

to tnoir origin an« transport by mo moot direct roa« pro- 

duction of oviéonco. 

Regulation nfi 19/CMLN of 2) Mai  lWt «sta- 

Miehed mo éiiforont eUftoo of industrial projet« having ft 

»3 



priority, tw»m waick are MM metallurgical otiti. 

Following tuck Regulation,   tao Republic ef 

Mali may grant to tao Companies kaviag a priority tao 

»enefite of a» asocial «yatem taking Mi« two following 

forma: 

- Tao common eyetem 

• Tao particular ayotom 

Tao moat important relate* to metallurgical 

Campanie e aro tao following : 

1.  Exoneration from payment of import éliti«« during 

toa yaara. 

a) On matoriala,  equipment and toolo iiroctly neeaod 

for tao oto auction and transforming of product«. 

a) On raw material« aad product« taking part integrally 

or ay part of taeir olomont« in tao cempeaitiea of 

tao manufactured or transformed product«. 

c) On raw matoriala aad producta aimed   te tao non 

rouoaale coaditionaiag and packing of manufactured 

or treaefermed producta. 

t.  gaon«ration from induatrial aad commercial profit tarn« 

éoriag tao fir«t five exploitation trading year«. 

I. Earn«ration from patent'• taamtien dariag five yeara. 

4.  Eaonoration dariag five yeara ef load tarn« en »wilding«. 

I.  Eaonaration dariag five yara ef taaoa ea unalienable 

properties. 

I •* 
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f. 1.1. 

I« *• CAM «Í »Mtellurgical investments,  DM 

particular iyit«m will bt grenue to tk« Compani« s that 

wiU kov« a H »mount importine« for tk« «coni mie    éov«. 

lip—«j»t «f Mali ano with M inv««tm«nt program n«t »«lew 

WO mUliont TU 

Tk« most importent frtfirMCM for metallur- 

ficai componi«! ar« tk« following: 

1.  Tko pr«fer«nc«s granto« to tao common • y «torn 

1. Agr««ment witk tk« Hat« including: 

a) A maBimum «uration por io« oí twonty y««r«,  eventually 

OKtenoaUe for a n«w fiv« years pori««.. 

k) Fiscal an« import ititi«« system stabilisation «tiring 

tfc* validity of Hi« agr««m«nt.  Such stabili aation 

includes tax««,  taxations,   fiscal i««s an« Oov«rnmont 

•toes of any kini existing at tk« Signatur« «at« «f ta« 

Agr«m«nt éocr««,  «oui in it« position ani ia it« 

pwrc«ntag«. 

1. Ou*rante«s on banker's creéit matters 

4.  Eventually,  guárante«s «tout tko usage moonlitiee «f 

wmtor r«s«urc«« an« other n«ooo« in tk« «ayloitekoa 
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In til« first phase oí th« «turfy,  «hoy *•*• 4««crib«d 

til« conditions in which th« country finé« it««l£ «né which »or- 

mit to racommand tho melt adequata solution« for th« in«ulU- 

ti«n of M «t««l plant in Mali. 

Th« dlííiculti•• found aro motivato«; basically    by ths 

following dcMri: 

. Distane« fr«m th« «oa, which r«pr«s«nt« lock of rnw mitt* 

rial« at aeeoptahlo »rica«. 

• Imi 11 capacity «f internal traoeporUtion. 

• tear city «f eUctricol oMtfy- 

- Small marhot. 

- Lack of capital 

. Nigh UM! 

In thia way,   «ho foUowin« point« hav« »«on éototmla«*. 

1.1 

Amonf lh« éifí«rant «r«c««««s know« ««out tho prodac- 

tton of «l««l,  *« only on« which i« c«ooidor«d foa.ihU tt 

HM «>t«at,  at mo pr«.«nt timo,  i« «M electric for«*«« 

lor «M malting of «crap. 

In toy COM,   «van ml« »roc««« which in principi« U 

tho only ono to he canaio« rod f«eei«ie,  finé« a two oUffl- 

«tttty in *• scarcity of «loctric pow«r in *• country. 

To this point must M edood that mo powo* prie«   il 

M high mat it m*k«s imoossiol« * u«o tha al«ctric for- 

no«« a« a or««o«« of «tool pr«4ucti«n. 



la nettem 2. S and 2 4 tht resulting cost of tha 

stool which would bo obtainod in ta« country hat boon 

calculated,  from which it concluded iti lack of competition 

with tao importad product,   which would always bo offered 

»t a much lowor prico.  Howovor,  throughout tho longth 

of tho atudy it rapaatod tho convanianca of foraaoing 

tho inetallation of an oloctric furnaca,  at tho momont 

whan tao giant hydropower plant at Matali it undorway 

Tho atool plant would bo installod in tho Kayoa ragion 

(neat to tho powar plant),  and would con»i at of ita own 

rolling mill,  although it should alto ba anticipatad tht 

poaaibility of aoading billata to the firat rolling mUl instej 

lation in Bamako which by that pariod will ha va a produc- 

tion capacity of 14.000 t/a yoar,  working at two a hi iti 

riaaUy,  tha idoa of aaothar difforant ma tho d of manu- 

íacturing,   starting off iron ora aa raw matorial at tha pre- 

sont timo,   and ovan counting with tho hydropowsr plant at 

Man tali,   i« considarod unía* ai bla from avary poasibls point 
of view. 

1  *'   Ifàltittlf Ttfr other cfjfrtrfrfff 

Tho stool markot in countriaa which wo could say lio 

la âto pessiblo sons of influença of tho atool plant to ba 

inataUod in Mali, is extremely rsducod. Only in two coun- 

triaa can it bo said that thoro ii a consumption,  in a cor- 

tain way,  important.  Taoae two countriaa aro tanogal and 
Ivory Coast. 

Ivary Coast, at UM prooont timo, has a bar rolling 

»all plant using scrap at raw mata rial. Thorofora it is not 
foasiblo to think of aoUlag to this country 
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1 
For It« part, Senegal liai no ateel plant,   but it 

if trying to carry through a 10.000 t/yr on«,   and it« 

•roytct it in a advanced stag«.   BacauM of thi«,   we eati- 

mat« teat thi« country can net b« confidarti a a an impor- 

tar, but shortly at an ««porting country. 

Th« otilar countri«« of th« ion«,  of which no plant 

projact ia known,  hav« a vary low consumption,   although 

thty can b« coneidared aa potential markata of th« produc- 

ing countriaa of tea aona. Howavar,  givan th« groat in- 

fluaaca of transportation and th« n«c««tity of importing a 

graat part of th« raw material«,  th« raaulting prie«« would 

b« highar than th««« of th« producta directly imported from 

Europa. 

A common policy of trad« protection could b« as- 

ta bit «bed by those countriaa,   to fight back againat third 

count ri« a,  hut nt th« pr«««nt tint« not only do diff«r«nc«« 

•slit, but th«r« a««ma th«y or« becoming «v«n mor« im- 

portant. 

Bacaua« of thi«,  and although in torn« cae«« títere 

might bo realiaod tome typo of exportation«,   it must b« 

considered realistically that they will not eniet and that 

th« ftudy of th« inatallation of a plant fhould be done on 

the batia of the foracaat of the country'« interior demand. 

U    PriltlH and futur« contumotion in Mali and other countri«« 

In Section C.3.4.6.,   tomi foracaat« concerning 

th« future demand of Mali and neighbouring countri«• have 

been done.   Those forecaata are very difficult to preci««, 

given that in countri«« with so low consumption«, the rtali- 
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MNM «f M io»f«rta«t work c«n4uc«a %• duplicata là« 

atool e«M««jitpti«* • 

OR UM otter hand,  a program of ««tortor hol« 

may givo rioo to a »troni incroaao of tht country'• in- 

du»triaiiaation with a corrooponéing ri at in tha domani of 

atoal »roéucto.   Howovor,  bocauit thora agiata no indication 

of Aia typa action»,   it ttaa boon roaliatically (1) ••timatad 

that ta« consumption figura» will bo of th« following ordor. 

l.tTl l.W        l.m 1.999 

lar* a*4 light ao£ 
ti#M  4.490        9999        31900        4).070 

Othar tors an4 
•actiona    1.099        4.999        14.710        11.199 

Total «*r» ana o«c. 
ttona   9.199      11.999       47.IM       «4.170 

RaUod »roéucta, 
fitta,   asocial atóala 
and ««li«» itool pr« 
duct«          4.499       4 »00       19.110       41.019 

TOTAL 11.999      19.199        74.100      107. »99 

Tho é«mand ka« Won sopar a tod in tliaa« throo 

»octiaaa í«r tho following ro*«on>: 

a) »ara ana light »action» aro th« «implaat producta to m«. 

(I) ,  it «mat ao tak«n int« account what i« indi' 
in paragraph C.J.4.4,,  final UM«. 
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1 
nuíacture,   and from which starts tht steel production of 

a country.  On tho othor hand,  thii type of product por- 

mito to obtain profitability from pianti of a vary reduced 

production capacity. 

At tho proaant tima,  thora exist a plant of this typo on 

Ivory Coaat and a projact which itimi to ba in an ad- 

vanced itagi in Senegal.   In the pnunt study, a plant of 

thii urn« type ii alio proposed for Mali.   In the reet of 

the countries the existence of any installation projects 

are not known. 

b) Tho medium and heavy bars and sections make neceeaary 

a much higher investment and maki obligatory a far 

higher production in order to obtain profitability from the 

plant.   With ths considered consumption figures, the ins- 

tallation of a plant of this type does not seem profitable 

in any of the countries for their own uee,  and only the 

installation of s plant for collective ceneumption seems 

feasible but at a date after 1. ••©. 

c) For tita epecial steels and platea,  the neceeaary capaci- 

tie e are even superior,   for which any prevision in that 

respect ie impossible. 

1.4. vu of Wifwrtt Riiwrsft 
From a steel production point view,  the known 

resources of tits country do not carry a great importance 

concerning the installation! which are foreseen,   i.e.: 

" JJCSBBJKEX 

All the steel production système, that could be 

installed beginning with iron ore, have been re« 

* 
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¿•ette for varia*» VMM««,  tìwrafora that raw 

material could aot •« uaad in âw country. 

ittlkt 
Tha «wmaatic acra» production,  although fcolng 

•mall,   could ha ua«d alteg«thar with that of 

importing 1er tht «loctric furnaco chargo. 

How«v«r, and a« it ia aconomically ju«tifiad 

at til« «ad of tat atuéy,  tao installation of an 

•loctric furnac« ia not conaidarad adviaabla at 

ta« »roaant tima. 

Ta« »ratant naada of alactric «nargy ia tao c«un< 

try a*« equivalent to tao »rasant production. On 

ta« «whor hand, tk« iacraao« ariaing in tao con- 

•ttrpaaa tha installation achedula of 

»•war planta,  which makaa unfaaiihla tha 

iaataUaÜoni of naw »Unta of groat «nargy con- 

Thio,   pina th« «normou« »rica« of Kwh,  ma*«« 

impalatala taa inataiiation of aa alactric fur- 

ane« to malt «era»,   ovoa for «mall paoouction 

capacity. 

Th« «uantity of watar ia th« country ia OKtoaaiv», 

oat practically it ia only avallatola from two groat 

ri vara, tha Nlgar ani tao fonagal   Outaiéa of 
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tkeae river beda the dittributien it practically 

ail,  u4 the m3 prie« it very high. 

••taf ••,  any typt oí ináuttry witk an impor- 

tent coneumption oí water (tuck it the cat« 

for an »teal plant) mutt be located en taa ri- 

ver tonka. 

In tai a way,  it hat been determined at the mett 

convenient inetallatione titea oí tht lattr pre- 

tented pianti,  that oí Bamako (tnviront) for 

tat rolling plant, and Kay a a for tea altctric 

tteal plant, although tail at a much lattr date. 

In tumming up,  it should be atetad that dit cottn- 

try't own retourcee do not ptrmit,  in any way,  to affirm 

Ike ceavenienct oí erecting an ateel plant, which ii condi- 

tioned,  from technical at will ai from economical pointe oí 

view,  by the development oí the demand oí itati producto. 

1  *•   rflilfffY tí flit IlìItflUltiffr 

Taking into account all aforementioned comidera- 

tiene aad die contente oí the preceding peinti oí the itudy, 

Ike following installation!  art com leered at moat conve- 

nient for the ateel production development of Mali,  in 

agreement with the time program which i a indicated below. 

a) Initallatioo of a rolling mill for bare 6 to 20 mm of # 

and taction) up to SO mm, witk a production capacity oí 

7.000 t/yr.  working at an I hour a thift   a day. 

The mill will bo fed witk billete imported from Europe, 

being convenient to obtain a long range contract with 
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•MM ttttl induttry in »vé«? te procura a prie« ae 

|OOd at pottiblt. 

TIM intUilation will be located in the Bamako en vir ont, 

kaving to begin inmodiately tht project étudiai,   to that 

tht plant will operate by 1.976. 

During a fir at phaaa,   »aid plant will ba opera tod at on« 

thift,   bting tttimatod that by 1.910, and ptrhapa avan 

before thit datt,  it will bo optratad at two thifta.   That 

it to tty,   the plant would havt a total production capa- 

city of 14.000 t/yr. 

Thit plant will ba »ndowod with a low dagrtt of mtcha- 

niaation,  which reeulte convtniant at tha prttant tima, 

du« to: 

• Low coat of labor 
- Craation of a largar numbtr of work potitiont tinea 

tha prttant labor tupply it graat. 

. A entallar initial invtttmtnt in tht plant 

- Lower riakt and importane» of break-downt 

- Lower naad of labor epocialiaation 

• Lower term in tha providing of equipment,  in aUlla tion, 

and commi ttioning. 

b) Inetallation of an electrical tteel plant for the production 

of billete.   Tht production capacity of aaid plant will bo 

IS. 000 tona/yr.,  and will bt located at Kayet,   that it 

to aay, noxt to the only great power plant planned for 

the country,  that of MananUll 

In principio,  it ie not only iortteen the inttallation of 
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til« eteel mill, feit «IM Ih« corresponding filing plant, 

although evaatuelly work would be etarted eaclueively 

wild UM «tool mill.   Rolling operation« would b« performed 

in UM plant •£ paint •), which,  at was previously stated 

would bevo a capacity of 14 000 t/yr.  working at 2 shifts 

(with mtchaaitation,  this rolling mill can g«t a capacity 

•imilar to that of th« stool mill). 

Tho raw malarial will naturally bo scrap, which in part 

will originato from th« country,   and tho rost to bo im- 

porto* 

Coacorniag tho data of tho commisi toning of thia plant, 

it it impoooiblt to fix it,   tinco at has boon ropoatodly 

stated, it dopano« on tho Montatali pewor plant which 

find« itsolf in a very preliminary stag«. 

In tho prooant chapttr and in point 2 tho following pro* 

j«ct« art etudled in a dotailod manntr. 

1) A rolling plant af 4. 000 t/yr.   of bar« and light tactions 

at oaa ohift,  proctstiag importad billatt. 

I) A rolling plant, which it tho recommended ana,  far 

7. 000 t/yr.  at an« thift. 

Tha tama plant at two anillo far 14. 000 t/yr 

S) A ttool mill and railing plant far ?. 000 t/yr. 

4) A ttool mill and rolling plant for 2» 000 t/yr. 

I) A ttool mill,   continuous catting and railing mill for 

If. 000 t/yr. 

All th««« project« ar« studied bath from a technical and 

an economical paint of view. 
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16        H^ammmditiOM 

Concerning the plan of action to be realised for 

the proper development of th« stool industry of tho country, 

th«*« oot forth are tho moin recommendations: 

1) Tho installation of a groat capacity plant ohould bo poste- 

rior to tho installation of Manantali power plant,   which 

is a project of groat importance for the country. 

2) At tho present time,   and in agroomont with the existing 

and foreseen demand,  an installation for great capacity 

would result unprofitable. 

J) However,  the Installation of a small rolling plant (7 000 

t/yr. ) is justified and would produce the following advan- 

tages for the country: 

a) Elimination of the foreign currency expenses to pur- 

chase the stool products manufactured in that plant, 

being the cost of the billots inferior to that of the 

finished product. 

b) To obtain a larger profit for the exploiting firm or to 

lower the sale prices. 

c) Creation of jobs positions,   which are urgently needed 

by the country. 

d) Training of labor with stool production experience, 

which at the present time io non-sxistent and will 

bo very necessary in case of future installation of a 

greater capacity plant. 

In this way,  it is recommended to the country's 

authorities, tho following plan of action at short term,  from 

tho steel production point of view. 
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«Immoiiato commoncomont of «it roaliaation oí tko »rojoct 
to oroct « 7.Mi t/yr.  plant in Bamako,  Hi« production 

starting iti« boing oot for 1.976. 

• llmultanoou« March for aouiomont supplì« M anal tlioir 

flnoacing within tho country or outoiéo. 

• To «fetormin« tko moot a«o«.uat« location for tho plant 

with * «t*4y of *• civil one nocoaoary faunáotion work« 
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* JTVPY Of TBI riPftMBB IQLVTlQNi 

* »• ftiMM mi» ittftl itortiM from VMttt. ftr I ggf l/yr 

This  roiling mill is capable of rolling 4. 000 t per 

shift,  working • hours »or day. 

The numbtr of working daye will bo 200 por year, 

equivalent to 2. 240 houra/year.   Thoroforo,   tho average pro- 

auction unti to 1.715 Kg./hour. 

Tho working program,  adapted to tho proaont needs, 

ine luda a tas rolling of 6 to 20 mm concreto rainforcing bara. 

Alao,   anglo bara up to 50 mm flanga can bo rollad. 

Tho installation includos a main building,   16 m wi- 

do aad 64 m long,   provided with a 5 ton travailing erano,   to 

diachargo tha billots from tho trucks coming from tho Bamako 

railroad station,   on tho Dakar-Bamako lino. 

Tho inatallation forossss tho minimum pos s ibi« in- 

vestment,   in order to offer the highest poeeibilitiss of employ- 

moat of local labor,  ae this is adviaable taking into account 

tao proaont circumstances at Mali. 

QMTiUM Iftitfl 

The billete,   purchased abroad,  bave a section of 

100K 100 mm aad aro cut to length by a anear,  according to 

tao necoasary weight suitable to the aoction to be rolled. 

The billots are fed to a pushing reheating furnace 

with aide discharge of the hot billets. 

The installation includos: 

101 



• 1 rolling mill,   3SO mm,  with 3 three-high »tanè«. 

1,000 mm barrel,   and a fini thing two-high stand, 

600 mm barrai. 

- 1  S00 CV motor,   flywheal,   speed reducer to 110 ram., 

and gaarbox. 

• Tha first is a rougking stand. 

- Whan only 16,   It and 20 mm bars ara rollad,  only 

tha 4 stands of mis mill ara usad. 

- Tha four th is a finiahing stand,  two-high. 

Tha rollad bars art cut to  12 m langths,   and 

tharafora tha char go will ba calculated in a sui ta bla mul- 

tiple amount to avoid losses. 

In any caao,   we estimate that no problems will 

ariaa at Mali for the selling of not standard lengths, as 

the product has a much higher price than the usual one at 

Hie world market,   as it will be shown in the cost analy- 

sis.   Therefore,   it is advisable to avoid losses originated 

by cutting to standard length«. 

• 1 mill,   300 mm,   with 4 three-high stands,   000 mm bar 

rol,   and with a two-high finishing stand,   500 mm« bar- 

rel. 

• I 409 CV motor,   fhywheel,   speed reducer to 200 r.p.m. 

• tttfe «tut it «ood lot At finishing operations of the* 

6,   a.   10,  li and 14 sum bars. 

In this instance,  the billet is roughed at the 1st. 

stand of the 310 mm mill, using the 2nd.  and 3rd.    stenda 

i02 
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of thia mill as intermediate,  being finally rolled at the 

JO© mm mill. 

The 4,   f,   and 10 mm ban will be coiled. 

The 12 and 14 mm bars will be cut at 12 m 

length,  by ahears placad at tha axit of tha finiahing a Und. 

Tha and part of tha bay will ba utad aa ware- 

houaa for iiniahod producta. 

For amali rapaira a lathe,a planar,   a aaw and 

a walding machino will ba available. 

Tha plant will ba fed by a  1, 200 KVA »ubata- 

tion,   capable of atanding tha overloada produced by load 

peak a at the rolling milla. 

A fuel-oil tank for the reheating furnace and a 

water cooling plant for the rolling mill will be alao in- 

cluded. 

It ia vary important to provide a suitable stock 

of rolla in order to change those broken or worn away, 

taking into account tha long dittane at from the roll eup- 

pliera 

Alto,   the aufficient amounts of spare parts to 

allow a good maintenance service should be foreseen. 

To avoid difficulties, the rolling • tanda will be 

provided with ball-bearings; this will eliminate the apare 

parta corresponding to etiler bearing systsms. 
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i.l.I. 

To «tetai« 1, Mt kg «f ,«U«€ pt^Hct« 
rtf« ewimMqrtimit wiU »•: 

âv«. 

Ekctric P*w«r 

Wtltr 

R»Ut 

Refractor!«« 

Mi»c«l 

1 Lftlfc«-«p«r*t»r 

1   kfttcfcftftict 

t EUctriciant 

i Foruci-i 

Il RolUri 

4 

1 Cr*M ap*r*t»f 

„J IU»«rv«t 

JÜÜ1 IM/klil       TotAl TU 

ü Kg • 4S 

IM Kwm If 

• m) • 

1,1 K§t I.1M 

é Kg« fi 

lié 

tu. 
tu. 
tu. 
tu. 

l.tM 

u 
t.Ttt 
Iti 

IO.MI 

•44.000 

l.Tti 000 

1 7H 090 

412 000 

2 »42 000 

•44 000 

IU 00O 

• • §00.000 

t mu 
1 mu ftrtiMM 

T. 

1. 

• »4* 000 
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1  Manager 

1 Accountant 

1 Purchasing and store 
dark 

1 Salaa dark 

1 Cost accounting dark 

2 Administrativa assistant! 

2 Storaroom aasistanta 

,Jf Watchman 

12 

Total 44 »arsons 

10 000 000 

1   100 000 

1   100 000 

1.100.000 

1.100.000 

576 000 

432.000 

120.090 

2 Railing mills  (S00 CV and 400 CV), 
including alactrical equipment 

1 Billets ekear 

2 Rallar conveyers an4 akaars 

1 I tan travailing crana,   14 m span 

1 Rail laths 

1 Reheating fu ruaca 

ruai-oil,  watar,  power,   scalas 
and ancilllary iastalletieas 

Transportation 

Cr action and cemml»sio*ia| 

Taaee 

Telai FM 

10 000.000 

1100.000 

1 100 000 

1.100.000 

1.100.000 

1.152 000 

§64 000 

 HO ooo 

16 776.000 

34 996 000 

92 000.000 

10 000.000 

7 W0 000 

11 100 000 

10.000.000 

U 000 000 

2S 000,000 

172 000 000 

4 500.000 

§0. 000.000 

lé« 100.000 
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Building. Iff-W-MP 
»••.500.000 

Contingentée,   10% M-W-999 
406 450 000 

Officii and ancillary workshop i9 999-999 
Totti Inv.tment. 426. 450.000 

Consumption materiale luch ai rolla and spar« 

parti ara not included,  ai tboee itami ara integrated in 

tha product coat,  and should ba includad in tha necenary 

capital for tha bulinata davalopmant. 

p|ic« of importad Militi 

Thia itam iwinft in prica following tha interna- 

tional markat eituation. 

Tho billet! pricai, diicharaid on Dakar port can 

ba ••timatad between 100 and 110 $/Tm.   or  51,000 and 

56,100 FM raepectively. 

In bolli CUM th« FOB.  plant prica ii calcula- 

ted ai foilowi: 

Railaoad charge• bava been calculated with tha 

data made available by dia Dakar-Bamako Railroad Co. 

far »illete 

Tha impart taata ara net chargeable far tha fire* 

10 yaara *f •attratte«. 

TIM TVA it deductible from the IAi applied la 

the flalakad product told i» ta* ceuntry 

10$ 



IM LU 
Prie« at Dakar SI. 000 54. 100 
Railroad to bo rear 7.046 -Lu* 
Prie« CIF bordar 11044 43.166 
T.I.   (Eaampt) 

T.V.A.  (daduatibU) 

SI. 044 43.144 
Railroad bordar to Ba- 
mako 

T. TM 7.7*2 
65. OSI 70.fSI 

Tran apar tatto« io plant 1000 1.000 
Total 

C«at  mi Ino   timlm±~à   MaAl. 

46.ISO 71.950 

») »illati at 44.05t TM/toa,  F.O.B. Coat par ton of 
pUat ÌÌSiaaad nrorfuct 

It)   lülata: 1.010 kix teilt 
FM/ton 

n 104 FM 
Racovary: 50ks x 3.000 FM/Un 

n.054 FM 

It) Rolling conaumptiona 
10.fOl FM 

3t) Othar cotta 

Mill Labor 9.720 000 FM 

Qualifia« paraonnal    t. 500. 000 FM 

*••*!»• 3 000 000  FM 

Amortisation 31.141 Ofp rM 

34.345.000 FM 
AffiUë W4 0M t/yaar 

U.Ofl FM 

10? 



Coot per ton of 

16.774.000 FM 

10.000 000 FM 

49) Administration,  management 

and etnor coots 

Personnel 

Oeneral expenses 

Amortisation of 
off ico • and ancil> 
lary workshop \ ,0ff Off fM 

27.760 000 FM 

Applied to 4 000 t/yeer ii'iW FM 
Average coot por «on of rollo* product 103.992 FM 

Coot    por ton of 
finieho4 product 

») Billots at 71.9*0 FM/t,   FOB. 

pUnt: 

18) Billot«: 1.000 kg x 71.9M FM/t 

Recovery: SO kg x 3.000 FM/t 

it) Rolling consumptions 

3t) Otfcer costs 

49) Administration,   management and 
>r 

77.714 FM 

'\n FM 
77.364 FM 

10.901 FM 

14.091 FM 

»•»4* FM 
Avo rag« coot por ton of rollai product   109. 300 FM 

Tlti« figuro dooo net includo «ithor tho comme r- 

cial coot«,  nor tho financial expenses. 
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22   temm mm riwii of 7.ooo t/vr. -, .mit 

2.2.1. Prosfrctton of 7.000 t/vr.   workinff at on« ehift 

Drawing n6 1  shows tht general layout of a 

rolling mill capable of rolling 7.000 t par shift,   work- 

ing S hours par day. 

This ins Ulla tion can also work at two shifts, 

and than the production would be 14.000 t/year. 

Should tht needs of the country advise the in- 

crease in production,   it may possible to work partially 

a third shift.  Nevertheless,   a third shift would not in- 

create much the production,   as some time is necessary 

for roll changée,   repairs and setting.   Above all,   and 

takinginto account the lack of industrial experience at 

Mali,   the installation would not be utilised at full capa- 

city,   and therefore it is not recommended to work more 

than two shifts. 

Therefore,  if the needs of the country were 

higher than 14.000 t/yr.,   it would we advisable to mecha- 

nise the installation to get higher production,   a solution 

always possible. 

The number of working daye will be 2S0 per 

year,   equivalent to 2.240 hours/year.   Therefore,   the 

average production amounts to 3.125 kg/hour. 

The working program,  adapted to the present 

needs,   includes the rolling of 6 to 20 mm concrete rein- 

forcing bars. 

Alee,  angle bars up to SO mm flange can be rel- 

iad. 
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The installation includes a main building,   18 m 

wie« and 70 m long,   provided with a 5 ton travailing 

crane,   to discharge the billets from the trucks coming 

from the Bamako railroad station on the Dakar-Bamako 

line. 

As alternate solution the plant could be located 

on the railroad with side track,  avoiding an intermediate 

transportation.  Nevertheless,  the transportation cost 

would not change,   as it would be necessary to lay the 

correspondifg track,   and a locomotive would be necessary. 

The building is of reinforced concrete  construc- 

tion,  with a simple asbestos roof. 

Along tiie building,   warehouses,  mechanical 

shop and office buildings are disposed. 

This installation foresees the  minimum possible 

investment,   in order to offer the highest possibilities of 

employment of local labor,   as this is advisable taking 

into account the present circumstances at Mali. 

The planned building is reduced to a minimum 

and if necessary,   it could be expanded at both ends,  to 

increase the billets and finished products warehouees. 

1   PticrtPtion of the installation 

Operating nrocaps 

The billete,   purchased abroad,   have a  section 

of 100 x 100 mm and are cut to length by a shear, 

according to the necessary weight sui ta bis to the sec- 

tion to be rolled. 

110 
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The billets «rt fed te a pushing reheating fur- 

Me« with fié« discharge of the hot billets. 

The installation includes: 

- I  rollini mill 350 mm,   with 1 three-high stand, 

1000 mm barrai,   3 three-high stand,   iOO mm barrai. 

and a finishing two-high stand,   600 mm barrai. 

- 100 CV motor,   flywhaal,   speed reducer to 120 r.p.m. 
*nd gatrbox. 

- Th« first is a roughing stand. 

- Whan only la,   11 and 20 mm bara ara rallad,   only 

A« 5 stands of this mill ara usad. 

• Th« fifth is a two-high finiohing. 

Tha rollad bars ara cut to 12 m langtha,  and 

therefore tha charga will ba calculated in a sui ta bla 

multipla amount to avoid loaaaa. 

In any casa,  wa a stimata that no problems will 

arte« at Mali for th« tailing of not standard lengths, 

at A« product has a much higher pries tan the usual 

one at tha world markst,  as it will be shown in the 

e«et analysis.  Therefore,  it is adviaable to avoid les- 

ees    originated by cutting to standard lengths. 

- I mail,  210 mm,  with 4 three-high stands,   »00 mm 

barrel,  and with a two-high finishing stand,   500 mm 
barrel. 

• I00 CV motor,  fhywheel,   spaed reducer te J00 r.p.m., 
anal gearbox. 

- Thie mill is used lev tha finishing opérations of tha 
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4,  t,   10,   li and 14 mm ban. 

In mit inataact taa billot it rettgaod at tha 

Ut. atand of tha J Í0 mm mill,   uoing tha 2nd,   Ir* and 

•A atanda af mit mill at intarmodiata,  baing finally 

ralla* tt taa IfO mm mill. 

Tna 4,   I,  «A4 10 mm bara will ba coilad. 

Tat  12 ana 14 mm bar» will b« cut at langtha, 

af 12 m by tltoart placad at tha oxit of the fi nía hin g 

atand. 

Ta« and part of tha bay will b« uaad a a wara- 

houaa for finiahad producta. 

In a aid« bay,  tha roll grinding ano» will ba 

placad, including a apacial latha. 

For amali rapaira, a latha,   a planar,   a taw and 

a walding machina will ba availabla. 

Tha plant will ba fad by a  1.200 KVÁ aubatation, 

capabla of atan&ng tha ovar loads producad by lead 

paaka at tao rolling milla. 

A fuol-oil tank for tha rahaating furnaca and a 

watar cooling plant far dia rolling miU will ba alto 

laclaaod. 

It it vary important to provida a luitabla atock 

af rail« in »rear la chango thooo brokon or worn away, 

taking lata account ma lang dlatancaa ta tilt rati aup- 

atiara. 

Alta,  MM aufftciaat amowata af apart parta ta 

allow a gaa4 malatananca tar visa taoaU ba faraaoon 

in 



T« «vatd ufficiati««,   id« r^ins mudi will b« 

»rovidad Willi ball-bearing«; «hi. will «limi«»!« tu« «p«. 

f« part« corrM»ondinf to otk«r baaring «y«t«mi 

To obtain 1.000 kg of rollad product, th. av«ra- 
g« consumptions will bo: 

Fuol-Oil 
SÜSilt            FM/Unit 

70 kg«                    45 
Total FM 

3. ISO 
EUctric Powir 120 Kwh                 st 4. HO 
W»tor • mi                     g 64 
Roll« 1,6 kf«              LISO 1.040 
Rafractorioa 5, S *••             n S06 
Mi«c«Uan«eu« m 

10 470 

MEM rHYii-mr Total TU 

1 Lath«-operator •44.000 •64.000 
I Mockanic« •44. 000 1  721.000 
t EUctricians •44.000 1.72«. 000 
S Furnaca-man 216.000 641 000 

14 Rollar« 216.000 3024.000 
4 ltor«k««p«rs 216.000 1.296.000 
1 Cran« operator 216. 09« 216.000 

_2 Raaarvo« 

M (1) 
216.000  i Mì m 

11.016.000 

2? £Ü !. ¿T    *• n,c,i,"y •»•• *»* i» ii •••ti- bi« that at Mali moro poopl« will b« n«c«««ary.  N«v«r 
«•!••«,   this fact do«« not altar substantially th« c««t. 
taking into account th« ch«ap locai labor. 
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Ur 1 

i Mill etteerintenëent 

J, Mill foreman 

2 

7.000 000 

1.500.000 

Total rM 

7.000.000 

1. XM). MO 

•190.000 

1 Manager 

1 Accountant 

1 Purcnatlnf an4 
•loro clerk 

ting 

1 talee dork 

1 Coot ace 
clerk 

S Aéminiitrativf aeeif 
tante 

S teere room affittenti 

_J[ Watckmen 

14 

Total St eereont 

10 000 

1.100 

1.199 

1.199 

1.199 

S7é 

432 

119 

999 

999 

2 Rolling milli,   S99 CV 
each,  including electri- 
cal   equipment 

1 Billett ekoar 

2 Roller    conveyor e ani 
•heart 

1 S tem travelling crane 19 m 
epan 

1 Roll lathe 

1 Punning rohe»ting furnace, 
4 t/hour 

1 Coilor 

1 Flying ekoar 

199 

19 

11 

19 

tl 

19 

19 

S99 

199 

19. 990.000 

1. 199.000 

1 199.000 

1 109 000 

1 190.000 

I 729.000 

1 IN. 000 

SéO.990 

17 794.000 

37 309.000 

999 FM 

999 

999 

999 
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il 

Fuol-eil,  water, powir, 
•calai and ancillary ini- 
tallationi 

Transportation 

Iroction Mié camminioaing 

Building* 

Contingencia i,   10% 

Officii ané ancillary work- 

Total Inveotmanti 

ili iff» tiff rM 

s. oeo. ooo 
71.000. 000 

44.000.000 

404.000.000 

UP. OOP. 000 

524 000.000 

il 400.000 

S7e.4OO.000 

JQ wo 009 

5*4.400.000 

Consumption materiali, ouch at rollt and ipare 

parta,   aro not included in ta« invoitmtntt, at thott 

itemi aro into gratad in àio product coït,   and thould bo 

included in th« necouary capital for dio bulinali davo« 

lopmeat 

Soo point O. 2.1.1. 

a) lUlota at 44 I St FM/ton, 
r.O B    plant 

It) Billoti: 1.440 kg x 44 4M 
rM/tas 

Recovery: SO kg a S.000 
rM/tem 

U? 

Cait par tan of 

71. Me rM 

71 0M rM 



J, r 
Caat por ton of 

tt) ftalltag « 

St) (Moor cotto 

Mill labor 

Qualifie* •«'••§ 
Ml 

10.470 FM 

11.014 

• WO 

S.M0 

JUUHi 

OtO FM 

Ropoira 

Amorttaattoo II 040 OOP    ' 

74.0M.OtO    " 

Applie* to T.ttt t/year 

tt) AomiaietraUo«,  management ant 

NrNMMl 17. 704. OtO FM 

Ooitoral npMHi   11.000. Ott    " 

Amortieation of 
affi ce a »ná enci¿ 
Ury workshop 

If.704. Ott    " 

Appaio* to 7. Ott t/yoar 

Avar ago coot por ton of rotto* 
ict 

10.170 FM 

other coata 

I'ttft tit. 

•) Billete at 71.9St FM/ton, 
FOB.  plant: 

It)  lillete: l.ttt kg K 71.tit 
Fii/to» 

Recovery:  ft kg s Mot 
FM/to» 

at) Hotting o 

St) Other eotto 

tt) Aomioiatrotioo, 
ant ether 

ITIH FM 

07. SS9  FM 

Coat por ton of 

77.714 FM 

77.044 FM 

10 470 FM 

I0.S79 FM 

l.iH ÏÏM 
10t. 047 FM 

lit 
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222 rnÉnttf» ti M 999 t/YF» wffrhim it m iMft 
Tho inatallationt are tho  limi a» in tho pravioua 

caia, oxcopt that tha work ia done in two shifts. 

FfffBtmtffil tl¥*Y 

Conaumotiona 

To obtain 1,000 kg of rollad producta tha avara» 

ga conaumotiona will ba: 

Unita         FM/Unit Total Ffcf 

Fuá !• oil SS kga              45 2.475 

tnargy 120 kwh             40 4. tOO 

Watar 1 mî                • 64 

Rolla 1.S kga       1. ISO 1.725 

Rafractorioa 4,1 kga              92 441 

Miscallanoous 

t. MS 

Lahor Total FM 

1 Lacho oporator •44 000 •44.000 

4 Mochanica •44 000 J. 454. 000 

4 Eloctriclana •44 000 3 454.000 

4 Fu maco-mon 214 000 1. 2H. 000 

M Roilora lié. »90 4 044 000 

11 Moro koopora 214.000 2 542 000 

t Crono oporatora lié.««« 432.000 

H Rooorvoo 114.0*0 

ét 10 7 J4 000 
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1 Mill «uaoritonaont 

„J Mill faraman 

3 

7.000.000 

1. §00. 000 

Tatti TM 

7.000.000 

itff9iW9 
10.000.000 

1 Managor 

1 Accountant 

1 Purchasing ana itera 
clark 

1 taita clark 

1 Catt accounting clark 

S Aámiaittrativo «Mittenti 

I ttortroom aaaittaati 

_J Watchman 

II 

Tatti f9 

10.000.000 

1.100.000 

1.100.000 

1. 100.000 

1. 100.000 

576 000 

432.000 

120.000 

10.000.000 

1.100.000 

1.100.000 

1.100.000 

1.100.000 

2 «0.000 

2.160.000 

mm 
lt. WO. 000 

I0.S36.000 

Taay ara tat tarnt that far tho »roauction of 

7.000 tant par yoar, that ii to aay 5t6.400.000 FM. 

Tait figuri atti not incluí« Oto contutnption 

materiali,   nor th« bulinili davaloamant cottt. 

Taking into tccouat tho two altarnativt valuti 

la tho arica af MM Ullttt, tha avorago cott of tht rollaa 

trttuct will bo: 
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»> BiUtta at 66 SM FM/t, 

F.O.B.   plant 

18) BilUti 

29) Rolling consumptions 

J8) Mill Über 

Qualified personnel 

Rapai r • 

Amortisation 

Coat par ton oí 
finlahad product 

72.056  FM 

9 805  FM 

20.736 000 FM 

10.000 000    " 

6.O00.0OO    " 

51.040 000    " 

87.776.000 FM 

Applied to 14.000 t/yr. 6 269 FM 

49) Management, admi- 
nistration and othar 

Par tonnai 

Gana ral exptnttt 

Amortisation (oííi- 
caa and ancillary 
workshop) 

19. tOO. 000 FM 

12.000,000   " 

twm " 
32.ÍO0 000 FM 

h m ïH Applied to 14.000 t/yr 

Avarags cost par ten of rollad product; 90.472 FM 

b) Billttt at 71.911 FM/t 

F.O.B.   plant 

1«)   Billets 

tt)   Rolling consumptions 

It)   Othar coats 

Coat par ton of 
ftofrtfrfr gry^ct 

77.544 FM 

9.S05 FM 

6 269 FM 

4«)   Management, administration 
and othar I Hi f M 

95.9BO FM 

2 2) 

Ths tabi« n» 2 shows tht pricti of ths importad 

rolled bara from 6 to 20 mm.   Thost prieta ara the follow - 
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7 « m* 

Inf: 

wf IWPP   WW• ' 

i nun 

8 •• 

10 " 

It " 

14 " 

14 » 

29    " 

i 
• 

10 
II 
14 
II 
tt 

EMM 
12? 

124 

124 

122 

12® 

119 

119 

EMàê XiW-IM 
140 31 

119 33 

1ST 33 

IIS 31 

119 30 

149 30 

149 30 

Accordtnf to *• «««MM production hypotliotii 

»a* pricoo oí Hi« imp»!*»* UlUto,  *• following production 

coots por motric ton will rttult: 

Production coiti of tao finish« d product (FM/t) 

Production 
t/yoor 

BilUtt at 
44.011 FM/t 

Billoti tt 
71.911 FM/t 

7.000 

14.000 
  J 

97. 3§« 

90.472 

102.867 

9S.90O 

IM 



íar*»" * w^raB»1" i* 

The billeti will b« derated of the import 

ènti«! éuring 10 year«,   and only th«  TVA would bo appli- 

catif,   which représenta 11,1% on th« CIF bordar valúa. 

According to tha different hypoth««ia of coati 

of A« billati,   tha TVA will amount to: 

CIF bordar prica 
TVA 

St. 066 FM/t 6.445 FM/t 

63 166 7.011 

2.1.4.   Profitability 

Balow,   for a period of 11 y«an,   it ha« b««n 

Aon«   a «hart analyai« of tit« plant profitability,  which 

aim it to «tudy A« di a tin ct tax  aituatiom.  In or dar  to 

carry out thia analyai«,   tha following anumption« ara 

•ot forai: 

1. In tho firit y«ar,  th« plant will produco  7.000 t. of 

rollod producta. 

2. Th« market of Mali will allow to increa«« production in 

the following year« at a rat« of 7%. 

Production,  thui,  will develop in th« following 
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li 240 

11.017 

11. M9 

13.770 

It ha« boon alraady noto« mat 7.000 toni 

ara oreducaé at oao «hi ft and 14. 000 tona at two, being 

»•••ibi« ta machan! eia«     tha rolling mill htnctíorth or to 

work 10 honra a day. 

On til« othtr hand, it ia logical that productivi- 

ty will incraa«« yoar aitar yaar,   and tharcfor« with th« 

•tudiad inetallation it will »a poaoibla to fulfill the formar 

program. 

Tha oar rant tailing »ri cat mad« available by 

•OMHX (1) •Mi takaa from tha tahla nff 1 ara: 

- Camerata bara 

0 

IO 

11 

14 

14 

IO 

EMàà 
alili lataü 

110 iis 
104 m 
101 ni 
IOS 110 

100 IOS 

100 tos 

ito 100 

(I) Aa it can ba ofcaorvad,   th« prie«« preeant diffarancaa 
attributabla not only to tha di atine t aia«« of th« product. 
fOKCIEX,   navarthaUaa,   «tata«  that thaa« prie«« ara tao«« 
in forca in Mali. 
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Establishing an avsrag« wholtaals prie«, 

without taxeo of ISO FM,   a final price of ISO FM  i« 

obtained after including 20% IAS. 

Th« IAS tax is équivalant to 30 FM,   which 

amply covers th« TVA of th« billsti. 

If this plant,   boing a nsw on«, was charged 

with only  10% IAS and only acting on th« added valu«, 

th« following result will bo attaintd: 

Sal« prie« 150  F M/kg ISO FM Al 

Bordar biU«ts valu« SS      " 63       M 

Added valu« 92      " ST 

IAS 9,2 " S.7  " 

. Sale price 119,2 " 1SS.7 » 

la both caeeo,   th« IAS covar i the TVA of the 

impar tad billets.  Therefore it would mult an imporUnt 

deeraaaa in th« amount of th« isUing pries in the  coun- 

try,  what would repercuae advantagaouily in the comump- 

tie« of rolled producto. 

According to the diffsrtnt production lavalo, 

different coots of the rolled product will result: 

The coot ha o boon dividid into: 

It) Coat af the billete: Fixed 

H) Rolling consumption:        For 7.000 t/yr 10.470 FM/t 

"  14,000   " 9. MS    " 

It) Other costs: "    7.000   » 10. S79    " 

"   14.99*  " 6.149    " 
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4<) Adminietration, mane¿ 
gement and other; Tor    T.0O0 t/yr      4.2M FM/t 

"    14.000    " 2342    " 

At tilt costs of the intermediate iti|ti in the 

production,   that it to say between 7.000 t and 14.000 t, 

are difficult to establish since this depends on how all tha 

componant parti of tha coat may changa and tinea tha 

datailad analyait of thia ia not tha aim of this atudy,   it 

hat to b« aeeumed that a Untar variation occurs,  a suf- 

ficiantly accurata mtthod that in no way affactt tha solu- 

tion of tha prohlam. 

Tha following coat will raault: 

Coat « Frica of tha billttt t turn of tha othar cottt. 

Tha cott at FM/t,   of tha finiahad product ia 

obtained in tha way that tha table n9 4 ahowt forth. 

It it ntcaaaary to add tha following in ordar to 

arriva at tha total coat: 

It) Dama t tic transportation cotti which antail an ava ragt 

of 2 »00 FM/t to aitabliah tha aama prica for all tha 

marchandita within tha country. 

2t) Wholaaala cotti tttimatad at 1.000 FM/t. 

3«) Tha financial txpanaat of tht immobilisation of tha 

raw matarialt and of the equipment normally uted in 

the plant (rollt,  tparea,   etc.). 

It it anumed that both billete and equipment 

mutt be kept in ttock to cover a aix month period of 

production.   Thil period can be reduced to three months if 

long term contract! are made,  but it i a absolutely nocet ta- 
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ry to Uh« into account transportation probi« m « ana tho 

limitad capacity of Hit Bamako-Dakar railway. 

It kaa baan calculated that tha capital    immobi- 

lisai for tha preceding reasons    will amount to 262.S00.000 

FM, which would r apra «ant an annual coat,   at tha condition« 

in Mali,   of 2o.2S0.000 FM to b« dividod among it 7.000 

t/yr of finiahod products,   in othar word«,   at 3. 710 FM/t. 

If a graatar tonnage i« produced,   tha coat par 

ton of tha fini shod product would not changa,   boing tho 

global cost proportional to tha tonnag«. 

Thorofor«,  a sum of 7.2S0 FM/t must bo 

addod to gat tha now total cost« in tho difforont production 

kypothasi« and pries« of tha billot«. 

im« fill tf Hi Mitoi irtÉàit 

Production Billots at Billots at 
fri tit TM/Ì TiiWni/» 

7.000 104.O09 FM/t 110.117 FM/t 

14.000 97.722 103.230 it 

For tha first fivt ysars tho tax on industrial 

profit,which is §0% of tha actual profili« not paid. 

Thorefer«,  tha r« suits of tha sixth ysar ar« 

taxable. 

For tit« first ton ysars,  importad raw mate- 

ria la ar« «Kempt from import taxa« (T. I.). 

Tho alavanth yoar,  thorofor«,  is tho first yoar 

that this duty is applicable. 
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Below,   the Ubiti nfi  5 and n$ 6 explain the 

forming of th« not profit,   aitar th« IAS,   for th« first 

eleven years of th« plant,  having being uiumed that th« 

annual incraas« rat« of the production will be 7%,   and 

th«  following hypothesis on billet«  cost. 

1. CIF bordar prie« of th« billets: 58.066 FM/t,   and 

hereunder,  72.056 FM at billets cost per ton of finished 

product (without import taxes). 

2. CIF border price of the billets: 63.166 FM/t,   and, 

hereunder,   77.564 FM as billets cost per ton of 

finished product (without import taxes). 

In both cases the same sale price  (150.000 FM/ 

/t) of the finished product has been adopted.   This price 

do«s not include the IAS,   a tax that is repercussed on the 

con«um«r,   not altering, therefore, th« results of the Ubiti 

which follow. 

The calculations included in the above tables 

and the profits derived from them,   make the implicit 

assumption that th« plant works at full capacity in nor- 

mal conditions and with a market which absorbs the total 

production.   On th« other hand,   b«tw««n th« 1  shift opera- 

tion and th« 2 shifts operation,   it is assumed that the 

labor will «xt«nd its working hour«,  or    by «low ine rea «as 

will adapt itself to th« requirements of the difforant produc- 

tion l«v«le. 

In th« assumption that th« plant ha« available 

all th« n«c«ssary production madia to attain 7.000 t/y«ar, 

working at 1 shift,   th« minimum Uval« of production, 

below which th« plant would work at a loss,  aro th« follow- 
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iitf,  taking int* consécration a aalaa prie« for tha fi- 

nal product of IM. (MO FM/t. 

1. Billata at M.044 FM (bordar), without T.I. ItM t/yaar 

t. Billtti at 51.044 FM (bordar), with TI. 1  WO    " 

3. Ballota at él. 144 FM (bordar), without TI. LISO    " 

4. »lllota at 63 144 FM (bordar), with TI 2 100    " 

Such low minimum production lavala ara origi- 

nated bacauaa in tha coata aatructura,   tha variatela coata 

ara tha moat important part,   apacially that ona of tha 

importad baiata,  that juat alona  amounta from 49% to 

71% of tita coat,  according to tha purchaaing pricaa,  and 

provided T.I.  ia appliad or not. 

Navartholaaa,  it ia nacaaaaty to taka into con- 

•Maratta«, that lar a production up to S. 100 t/yaar, a 

plant af only 4.900 t at 1 ahift aa auch ona propoaad in 

paragraph D.t. 1.,  would ba mora prafitabla. 

On tha othar hand,  tha aalaa prica may changa. 

Far in a tane a,  far a prica of 110.000 FM/t, tha T.000 t 

plant,  bara doacribod,  would naad a minimum production 

lavai af J. 400 t/yaar in tha moat favorabla caaa,   and af 

1.4M FM/t in UM laaa favorabla ona. 

All tha abavo conaidarationa ara givan from 

an antarpriaa'a profiubility point.   From anothor point 

af viaw,  that ano of aocial profitability,  mora ia no doubt 

(hat avan with   antarpriaa'a loaaaa,  tbia plant ahauld ba 

aractad in Mali,  by tha raaaona atatad balow,  among 

13* 



• Multiplying tíftct mi the economy of Mali. 

• Building up of human capital 

• laving! in foreign currency 

- Creation of modern jop opening«. 

Incidence on tat payment baUnçe of MtU 

Th« plant will have the following effect! : 

a) Lower payment« in foreign currency 

- Substitution of bare and icctione import«. 

b) Hiaher payment» in foreitn currency 

- Equipments to be importad 

- Billet« to be imported 

- 1  Manager 

Under the assumption that all payment« for 

expeneet made abroad are and will b« mad« in foreign 

currency,  the annual saving« to be obtained are as follow«: 

Production 
Billets at 

51.046 FM/t 
Billet« at 
43.166 FM/t 

7.000 t/year 

14.000 t/year 

192000.000 FM 

439000.000 FM 

153.000.000 FM 

361.000.000 FM 
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>•'•    »«viaus reflections to tho study of if •! «Unti with ttut 

Uw materials 

Scrap will 1M uHd in all CIMI having been esti- 

mated that Mali can supply 1,100 t/yr and obtain another - 

1,100 t/yr.  from adjacent count rial and tho remaining scrap 

needed from othar countries. 

Below, two txplonatory tablet ara pre »anted,  con- 

cerning necee sitie i,  possible sources, and prices of the scrap 

in each one of the hypothesis of manufacturing of the finished 

products. 

Utrfflftf fftf*1T 

Tho price applied to electrical energy differs sligh- 

tly from the one utilised in section D. 2. 2.,   which precedes • 

this ano.  This is due to tho differences in the rated power and 

in the regularity of the coneumption during the 24 hour e of the 

«ay. 

Tho adjoining diagram shows in the upper part the 

hoars censido red in Mali as peak, flat and valley hours, with 

their corresponding tariffs. 

I» tho lower part,  the diagram shews the prices r¿ 

salting from each one of tho hypothesis of work shifts in the - 

•tool plants analysed.  In the economical    studies which follow, 

•he priées aro slightly higher than these indicated in tho dia- 

gram. The differences must bo attributed to the tanas en the 

electrical energy consumption. 
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la that which h*« to do with water,  the prie« 

applied it UM HTM to tht on« In section D. 2. 2.,   and it 

lower than that which prevail• in Mali,   on assuming that 

tht mill» could tat up thair own supply systems at a much 

lai s coat. 

Çrlttrli for mutilili«* 

Tha two following c rita ria have been adopted: 

1. - The buildings must be amortised in ZO years 

2. - The equipment mus be amortised in  10 years 

fÇfiff fff *lf tyffWftdc  studies 

The economic studies arrive exclusively up to 

the obtaining of the production cost.   Commercial and finan- 

cial expanses,   profitability of the firm,   ate,  are omitted 

because every plant studied (with melting  shop) must be dis 

cardad,   in view of the production costs which are  obtained 

in each case. 

On the other hand,  in tha loas   unfavorable cases 

-the manufactura of finished products (25. 000 t/yr. ) with or   • 

without continuous casting, a market for the production would 

be lack tog. 
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2.4.   atudy of * meltln» «ko» and a rollini mill pUnt for 

7. 000 t/vr. of finita   product!. 

Tli« rolling mill installation it the tarn« on« al- 

ready studied,  and a malting ihop il ina tailed to produce the 

neceaaary iteti for tit« rolling operation».   The neceasary - 

liquid eteel ia 1.312, 3 tona, which after the proceea wil give 

7. 000 t net of finiahed products. 

A 6 ton electric arc furnace will be used. 

The transformer^ power  rating will be 2.000 KVA. 

Tki» low power in relation to the furnace'a capaci- 

ty ia choaen taking into account the power1» availability in the 

country. 

The number of heat» par year will be: 8.312,5/6 * 

1.3*1,   which,  divided among 210 daya por year,   give« an avara 

ga ef S, 14 he at »/day. 

MflftM ftfMftff 

The plant ka« a hay el 11 m width and 6 m height 

up te tke rail of the II ton travailing eran«. 

The column» ara § m away,   and at the »tart,  an 

area el It a 31 • 6S0 eq.  m. it covered. 

Mere,  tke ecrap'a storage will take place,  with a 

capacity el 4.100 tan for 6 mentke'   work of the plant. 

Elfffflf fljfyeea 

In tke laet «pan ef the building the acrap baehet ia 

leaáe« en a »cal»,   and the   frane take e it on to the furnace 

Ul 



for roof charging. 

The liquid eteel it poured into ladle«,  which arc 

transported by ta« cran« to th« catting pit,   pouring into    - 

ingota of lOOofx 1.200 mm on 3 stool• of 24 ingota each. 

To reduce the ingot pipe,   a covering of exothermic 

producta it uted. 

The ingot mouldt will latt at leatt 100 heatt and 

can be catt with the aame faciliti«t,   but in a apecific caating 

area.   4 ingota mouldt per day are neceetary,   i.e.   1.000 per 

year.   They can be catt in groups of 10,  twice a week.   This 

would make unneceaeay ita import,  that it not advitabie. 

A team of 4 men can perform thit work,   including 

all neceatay opération«.  Once the eteel it •olid,   itt «tripping 

it made,  and the ingota are grouped by heatt and trantferred 

to the end of the bay for the ttorage previous to the rolling 

operation«. 

The rolling mill faciliti«« have already been de se ri 

bed, ant it i« neceatay to point out that when the atarting ma- 

terial are billete,   «ndcropping it not neceetary. 

In UM present caae, a cropping of 5% for pipe elea 

ning i a foreaeen. 

2.4.1.      rertonnel 

Labor 

Meltine «ho» ril/maa-vear Tota| ^M 

2 Mechanic« 8*4.000 1.728.000 

2 Electrician« 844.000 1.728.000 

4 Moidert 400.000 1.600.000 
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Total TM 

é Sera» hay mo» 214.000 i, 294.000 

4 ateliers 114.000 1.294.000 

3 LUÍ« operator» 214.000 444.000 

10 Catting ait work«ri 214. 000 2. 140. 000 

• Ingot handler a 214.000 1.294.000 

3 Cran« operatala 214.000 441.000 

é Re »er va • 214.000 1.294.000 

41 13.494.000 

Roula* mill 

1 Lathe operator •44.000 844. 000 
2 Mechanic! 144.000 1.728.000 
2 Electrician! •44.000 1.728.000 
3 Furnace men 214. 000 448. 000 

14 Rollen 214.000 3. 024. 000 

4 Storekeeper• 214.000 1. 294. 000 

1 Crane operator 214.000 214.000 
? Re «orvet 214. 000 1.112.000 

** 11.014.000 

Tao mechanics and electrician! are as tignai to 

each one e/ the installation from a coste' point ol view,   -- 

although they actually may attend both installations. 

1 Superintendent 7. 000. 000 7.000.000 

3 Tur naca foremen 1.S00. 000 4. S00. 000 

3 Analysts 1. OOO. 000 3.000.000 

! ' 14.300.000 
t 
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Hollina mÜl 

1 Superintendent 

1 Foreman 

General 

1 Manager 

1 Accountant 

1 Purchasing and store 
clerk 

1 talee clerk 

1 Personnel manafer 

1 Cost accounting clerk 

S Administrative aeeitants 

4 Storeroom assistants 

3 Watchmen 

FM/man-vear Tot»* F|j 

II 
Total employees: 111 

1.4.1.    ¡gyjj 

7.000. 000 

1.100.000 

10.000. 000 

1.100.000 

1.100.000 

1.100.000 

1.100.000 

1.100.000 

574. 000 

432. 000 

120.000 

1 Electric furnace,  » ton,  2.000 KVA 

and ancillary installations 

1 Travelling crane,  12 ton,   11 m.  span, 

with sloctrical installation and rails 

1 Laboratory (Spectrometer) 

Ancillary installations for water,  compres, 

sod air,   power line,   switchboards,  silos , 

scrap baskets,   scales,   stools,  fuel-oil 

boaters,   fuel-oil storage,  etc. 

7. 000. 000 

1.900.000 

8. 500. 000 

10.000.000 

1.100.000 

1.100.000 

1.100.000 

1. 100.000 

1. 100.000 

2.110. 000 

1.721.000 

360. 000 

20. 4M. 000 

61. 110.000 

•1.000.000 FM 

40.000.000 FM 

40.000.000 FM 

30.000. 000 FM 

19S.000.000 FM 
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Transportation 

Erection and commissioning 

Duti«« and taxes 

Buildings 

C ont infancias,   19% 

2 Rolling mills 500 CV 

1 Crop-shear 

Exits and shaars 

S ton erano,   lg m span erano 

Rollar  convoyar 

Reheating fur naca,  4 ton/hour 

1 Flying shear 

1 Coller 

Power installations,  water, light in f, 

scales,  and miscellaneous 

Transportation 

Erection and commissioning 

Customs' duties 

Buildings 

Contingoncios,   lt% 

2.200.000 FM 

M, 500. 000 FM 

2SS. 700. 000 FM 

63.925.000 FM 

319.625.000 FM 

75.000.000 FM 

394.625.000 FM 

39. 462. 500 FM 

434.087.500 FM 

140.000.000 FM 

10.000.000 FM 

7.500.000 FM 

U.500.000 FM 

10.000.000 FM 

23.000.000 FM 

20.000.000 FM 

10.000. 000 FM 

21.000.000 FM 

257.000.000 FM 

5.000.000 FM 

78.000.000 FM 

64.000.000 FM 

404. 000. 000 FM 

120.000.000 FM 

524. 000. 000 FM 

»2. 400. 000 FM 

576.400.000 FM 
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1 
Conooquantly, tha invaatmont will »a: 

- Malting ahop 4S4.OO7.I0O rM 

- Rollini inetallfctioni §74. 490. 000 FM 

- Ottica» and ancillary workakop Ifl. 000. 000 TU 

TOTAL    1. 030. 4f?. S00 rM 

1.4.1.    »Mattati— elf 

TIMM coat« ara calculated «alow for the two plant«: 

molting ani rolling mill plant«. 

Tao Mtic raw material ia sera»,   which wai already 

conaidered in D. 2. 3.,  and where it wai eotaiited an a virago • 

purchasing «rie«,  which can ala« a« applied to tho producod ecrap 

which ia recupa rated to be reintroduced into tha working cycle. 

Tat c«at of 1.000 kg of not ingot for rolling vili be 

calculated, taking into account that the necoo«ary acrap weight 

bo  lí% higher. 

rrotn tktt percentage,  •% ara molting loatai,  and 

7% can be re cupo rated,  with mm «atimatad S% in runntri and • 

!% in rejected beati. 

To produca 7.000 toni/yoar of rollad product», tha 

following baiane« can be ••tlmntadi 

Charg« t. «Si. IO t 

Molting loaaaa -411,40 t 

Runneri -3li, SO t 

¿ejected koat«  -Iflt+i \ 

Ingoti 7.770,00 t in malting •top 

Rolling loo aa a -140.00 t 

Crop ani« -100,00 t 

¿«jacta -ÌI0. 00 t 

Rollad product 7. 000, 00 t in rolling mill plant 

1*6 
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TIM produce-1 ?ora? will IM: 

Hojéete 

Cree> 

Rejecte 

IM, M IM 

111,40 it 

110,00 M 

II 

I 4M. 

It) 

1.171,90  IM 

r 1  ÊÊÊ km f laaeta 

•crap.   1.114 kg tt 34.271 FM/t 

ReaiaerfttiM.   70 k| A« 31.271  TU/t 

41 711 FM 

"liifcli I'M 
39.173 Fl* 

MÜH.       J Í£¿M. 

rerresilicM 
t,M kgf 1*4 

y<ww»i|i- 
MM  40% 1,94 ii 114 

L>lm« SI, 40 H 14 

Fuel-ell 1,00 H 41 

Electric power 
in melting 719,44 kwa 17 

A «Miliar y elo£ 
trie power 44,49 ka* J7 

Water 4,44 mí 4 

EiectreAee 7,44 kft 744 

Datemi te 19,44 II 44 

Refract« ritt 99,94 H 114 

Aluminium 9,14 H ••4 

Laalt Mí 
easting re- 
fractoriea 14,44 M 74 

SULLM 

4M 

1 100 

1.100 

340 

27 710 

I. 

4. 
1. 
I. 

11 

140 

1 240 

U7 



m mm 

Ml atta r 'rifft FM £211 I'M 

Ingot moulda       2S, 00 kga 160 4.000 

EKOtfeormica          6, 00 ti 400 2.400 

Miacollanaoua 3.000 

SS.672 

Labor 13 696.000 

Qualified par tonnai 14 500.000 

Rapaira 3. 500.000 

Laboratory and otaor 3.000. 000 

A morti nation 39 283.750 

73.979.750 

Thia coat it dividad among tha 7.770 tona of 

yoarly produced ingot a,   tharoioro: 9 521 FM par ton. 

39.171 FM 

55 672 FM 

irv of coita far  1.000 kma af inaoti 

If) Icrap 

2t) Conaumptiona 

It) Othor coat« 

104.36e FM 

2432   Stil Mr Itfff IMI tf riUt» tart 
It) {njci 

1 110 kg of ingota at 104. 366 FM/t 

Racuporation: 90 kg of acrap at 

36.271 FM/t 

115.846 FM 

>M*4 FM 
112 St2 FM 
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Futi-oil 

BUctric powor 

Water 

Rollt 

Rsíractoriaa 

MiscolUnaou* 

Unit »riet FM 

Te obtain 1. ©00 kg oí rollad producta,   «tart- 

in| from ingots,  and working at 1  shift,   tho con- 

aumotiona will bo: 

Unita 

75 kga 

130 kwh 

I m* 

1,1kg* 

6 kg* 

45 

37 

• 

1.1M 

92 

£2IL£M 

3 375 

4. aio 

64 

2070 

552 

 MS 
11.271 

Labor 

Qualified »*r*enntl 

Raenir* 

A morti nation 

U 014 

• 100 

3 500 

MmEmJEBt 

74.01o 

990 FM 

OOO FM 

OOO FM 

IÎJLEM 
OOO FM 

Afptytftf »kit eoo* I* Ino 7 000 tona of yoarly 

oradwetion, wo Kavo  10. IT? FM per ton. 

it) 

W) 

It) Öfter coota 

UlJIl FM 

11.171 FM 

19 ITI ÍM 
134 411 FM 

lift 



T« «MAUI IM  ftttftl  €••*,   |MWIll  M^ftHI 

•fpUetMt *• UM 9%—i pl»»t «né rallini mill «h«ulé 

Mi fc44«4: 

1«. 441990 FM 

11. «00.900 FM 
It) 

it) Qamtial 

St) Amortiaati«« «f IMI «Me«« 

•Ml MM ancillary wthahapa 1. §§6,900 TU 

14.441.000 FM 

AM4yt*f *»•• etiti t© til« 7.000 tont of finiihtd 

, w» «teal* 4.014 FM Mr taw,  tit« raiera. 

Caat at raUiftg mill «ait 

CNtl 

114.411 FM 

119.11ft FM 

I« tMJ 

MOTI    iMvMIftOM ara «at 

) 

110 
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^*$ffi% * «Qtmm&t**,**», imff-fiA 

25    iftHv ti t mtlUM shoo and rolline mill ^ teg 2i 000 
t/wr af fiatano« »fff|c|f 

The technical description has »eon omitted. 

Se« eection D.2.6.   which follows thii on«.tinco tht faci- 

litios art similar with tho exception oí th« continuous catt- 

ing    which in th«  «t««l plant prosanti y studied has in its 
placo t casting pit. 

2. 1-1- P«r sonici 

rM/man-YTtr Total FM 

4 Mechanics »64.000 3 456000 
4 CUctricians •64.000 3 456.000 
4 Moldare 400.000 1  600 000 
9 Scrap hay men 216.000 1  944.000 
• Malura 2U.0OO 1.944.000 
4 Ltdls operators 214.000 1296000 

10 Catting pit workers 214.000 2.160 000 
4 Ingot handler« 214.000 1  296.000 
é Crans operatore 2U.000 1.296.000 

„J Reitrvee 214 000  imm 
•T 10.192.000 

lai lini mill 

t Lath« op« r a tor« •44.000 1721 000 
4 Mechanics •44.000 3.456 000 
4 Electricians •44.000 3 456.000 
4 Meltsrs 216.000 •64.000 

14 Rolling mill operatore 214.000 S. 114.000 i 
.Ì 
Ì 

Si 



r 
riá/m^n.yaar Toul FM 

• aHorakoaoor» 214.000 1   721.000 
t Cran« aparatara 214.000 4S2.0OO 

Jt Itaairvaa 214.000 -LMtff 
S7 

10.792 000 

1 tu»«rlnton4ant 7 000.000 7 000.000 
S rumtc« ioraman 1  WO 000 4. 100.000 

_J Antlyits 1 OOO.OOO .1999 999 
7 

14. 100.000 

AlUilUBiU 

1 Stipariataaéant 7. OOO.OOO 7. 000. 000 
_1 Foreman 1  WO 000 3. 000.000 

3 
10. OOO.OOO 

Oaaog^l 

1 Managar 10000.000 10. OOO.OOO 
1 Administrator • 000 .000 1.000.000 
1 Accountant 1.100 eoo 1. 100.000 
1 Pur cha ting and 

•tor« dark 1.100 .000 1.1O0.0OO 
1 Salai cUrk 1.100 000 1. 100.000 
1 Paraoanol manager 1.100 000 1. 100000 
1 Coat accountant 1.100. 000 1. 100.000 
1 Administrativa 574. 000 4 401 000 
5 Itoraroom aaaialanti 432. 000 2. 160.000 

_1 Watchman ito. too H9O0O 
13 

30.42t.0OO 
Total    117 »««pia 94.312.000 
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Vi*iVd»§Sf|p-Eípf* » 

•^c 

Ili 

1 Elactric ar« fur naca 20 tea, 

10. 000 KVA with cawtaUmantary 

facilitici 

1 Scrap cran« SO/S ten 

1  Casting cran« 39/10 ton 

1  Cran« of 6 ton in «tor« room 

Laboratory 

Amalia ry equipment 

Transportation 

Eractiaa atte cammiaaiaaiag 

Tama 

Tafel 

Caamagaacia» Iff* 

Iff. 000. 000 FM 

60 000.000 FM 

66 000.000 FM 

li 000 000 FM 

40.000.000 FM 

SO. 000. 000 FM 

429 000 000 FM 

4.000 000 FM 

»f-Tçç.çporM 
»61.700 000 FM 

W-W-WOfM 
70t. 120.000 FM 

11Q.0OO.O00FM 

•12  120 000 FM 

 ni\i-mm 
1.014. JJ2 000 FM 

S t«n cran« 1 S. 000.000 FM 

Staaaatiag furnac«,  S t/noar 40.000 000 FM 

Raugalag mill with twinging taaUi 110 000.000 FM 

Stall«r convayor and ta«l«a 19.000.000 FM 

SS0 S* and 2S0 ff mill« with rapta» 

tart IS«. 000 000 FM 

Caalar SO. 000.000 FM 

•aaara •S. 000 000 FM 

Hall la*« SO. 000 000 FM 
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t.S.I. 

> 

Powtr inatoUation,  wator,  light 

facilititi,   coilora,   actio«, and 

compl.m.nury installati«*« 70. MO. 000 FM 

410.000. 000 FM 

Transportation 9.000.000 FM 

Sroctioa and commiMioaing 147. 000.000 FM 

646.000.000 FM 

T"»« 161  500 000 FM 

•07.500.000  FM 

Buildings 272.000.000 FM 

1079. 500.000  FM 

Contingencies  10% 107. 950. 000 FM 

1  117 450.000  FM 

Offices and auailiary workshop* 40. 000 000 FM 

1 227.450  000  FM 

Tatti invoetmeut 2.241. 702 000 FM 

Te obtain II 000 t/yr.  ef rolla« producta,   Ut« 

following «alance CM be «««mated 

•crip charge 10.$20 t 

Molting loaaoo -2.110 t 

Runner« .Ml t 

R«J«ct« .I4i t 

Ingot 27.2*0 t in stool plant 

Rolling loaaoo .§00 t 

Crop one« -1. 000 t 

Reject« -T|ff t 

Rollad product 25.000 t 

Tho production of «crap will bo: 
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'   *î *i» Ì**S«L»„!,    -    V,   „J.a« 

"•*• 

• Rajacti 

• Cra» «ni« 

- R«j«cta 

1.1.9.1. 

Ml t 
Mi t 

1 000 t 

Tfff f 
2.MO t 

if  1.000 k« af j^y 

1. 

•crap: 1.120 kg «t 41.991  FM/t 

Ractiparation: 40 kg at 43. 991 FM/t 
4* 249 FM 

•if* m 
47 510 FM 

2* 

f 

» 

Farraailico* 7S% 

Farramaa.ga.naa« 

¿¿aiti.     £rüL£M 
2, S kgi 240 

Lim« 

IW-oil 

Elactric 
malting 

Auxiliary al«c- 
tric pawar 

Water 

Elactraéaa 

D«Wmita 

Rafractariaa 

Aluminium 

Lanla an* Mat- 
ing raíractoriaa 

Ingot moulda 

Exotnarmics 

Miacallaaaona 

155 

in 

S kf a 

10 kf a 

i kf« 

490 kw» 

19 kwk 

S m> 

• kf • 

11 kf« 

49 kf« 

0,2 kf« 

12 kf« 

19 kf« 

4 kf« 

220 

20 

41 

IT 

J7 

9 

799 

19 

129 

799 

79 

199 

650 

1100 

1 000 

270 

II.140 

1.110 

24 

4.199 

499 

S 200 

149 

949 

2 990 

2.490 

49.174 



r 

t.S.S.2, 

Labor 

Qualified cartonati 

Rapaira 

Laboratory and othor« 

Amorti nation 

20.392.000 FM 

14. §00. 000 FM 

o. 000. 000 FM 

3 000 000 FM 

•9 333 200 FM 

133 225.200 FM 

Thii coat it applied to 27.2§0 t of yoarly pro« 

duced ingot«,  that it to «ay,  at 4. IM FM por ton. 

ÉtmmirY ti «in itr ti» 9* Inwt» 

1. fera» 47 §10 FM 

2. Malting «nop'a coneumptiona 40. §74 FM 

3. Other coata 4. >•• FM 

100.972 FM 

It ÍI  9°Y Kit) 

1. Jnjoj 

1.090 kg of ingot« at 100.972 FM/t 

Recuperation.  70 kg of tcrep at 4S.991 
FM/t 

110.019 PM 

•I W ÏÏU 
104.900 FM 

To obtain 1 000 kga of rollo« prewacte starting from 

ingot« and working at 2 ehifte, tao   conaumptione will 

Ì56 
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»  awaifJSl»-1        *P   r   ' 

> 

Eloctric powor 

Witar 

Rolli 

Rofroctorio« 

MiocolUnoou« 

I2ÜH,       »tiM ru Coït    FM 

11 kg«                41 2.475 

1>0 kg«                1? 4.110 

• m*                  1 41 

MS kg«    1.1S0 1.712 

4, M kg«         91 414 

ISO 

9179 

10.792 000 FM 

10. 000 000 rM 

• geo.ooo rM 

it IT TII mru 
14O.S77.000 FM 

Looor 

Quallii«4 nor«i 

Slofwir« 

Amortisation« 

Tki« e««t i« appUcaol« to tk« 2». 000 too of 

yoorly prooucüon,   roonlttag in i.023 rM p«r ton. 

rv fini it It rrtllii mil nit «' ' nftft k" - 

10*. 910 rM 

1.179 rM 

1.   Ingot« 

t.   Consumption« 

S. Otkor co«t« 

To ootaln 

mmol ko aéOoO: 

Ut. 412 rM 

eoot tko following 

1.  Por«onn«l 

I.  Oonoral Mponooo 

1. Amortisation of tfeo of- 
fleo« oné tk« ««Hillary 
workonop« 

157 

SO.4tt.0M rM 

SO .009. «00 rM 

it tjtiiif ry 
tt. Ott. 600 rM 
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1 
Applying tfcii coot to IIOOO tout of flnitnta pro- 

efecto,  it rottiltt in 2.101 FM por ton. 

Cott at tno rolling mill «nit 

Common cotto 

122.412 FM 

* iOIFM 

124  SÌ7 FM 

Tno commoreiftl *n4 finoncitl onpontoi art not 

inctaéoé in tno »oovt fifurot 

) 
M 



•* HäSJfcTf HV^í^«   ¡ 

I 

ì 

zi.  MIMM ito» witfc ttmuntoi ftiftoi mi rtltlM mill tum 
ftf 11 999 t/vr gf ftftiihti trifatti 

2 6. i. Tfstateli ffrfcrtfUcp   0) 

i. Mito twimim 

1      20 t.   electric furnace,   with  10 000 KVA traneformer 

1      Continuous catting machina,   two strands,   for tha pro» 

auction of billots,   10x00 to  120x120 mm,   and 4 m langt» 

1      Rahaating baam furnaca,  fuel-oil operated,   with a pro- 

duction from 8 t/hour to 12 t/hour (maximum) 

1      Rolling mill including tha 3 following sections: 

1 Roughing section, 3 three-high stände,  with a 600 CV 

motor.   Rolla diameter,  4SO mm 

This taction can work as roughing mill for the second 

taction or at finishing mill for the following products: 

• hors,   IO te 70 mm 0 

• hoaagont,   SO to 60 mm 0 

- aoctiona,   40 to 100 mm 0 

1 Intermediate taction,   S two-high stands,  with a 400 CV 

motor.   Rolla diameter,   ISO mm 

It can operate as roughing mill for the third section,  or 

at fiaithing mill for the following productt: 

• hors,    14 to 30 mm 0 

- toctions,    IS to 40 mm 0 

1 Fiaithing toction,   S two-high stands,  with a 400 CV 

motor.   Rolla diameter 3S0 mm 

Here,  the 6 to 14 mm 0 oars will oa rollad 

(1) too drawing n« 2,  attached. 
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t.   Amttltrv mütrtil 

Trivtlltai çrtftti 

1      30/S t cran« for the electric furnace charging,   with a 

SS CV motor 

1      30/10 t for the furnace tapping,   with a SO CV motor 

t      croati,   S t (ont for th« finished products handling and 

th« oth«r on« for th« billet« handling and rolling mill 

«•«ration) with 25 CV motor«. 

Ilfctrtç formst 

4 bina for th« atorag« of cok«,   Um«,  dolomite and li- 

mestone 

Equipment for furnace roof rapaira 

Ladl« heating equipmant 

Stopper reheating furnace 

Electrode« preparation equipment 

2 basket a  for acrap and raw materiale charging 

1 Tranafer car 

Cintomi Slftiftf 

Tundiah preparation equipment 

Billete removal equipment 

Billets   handling equipment 

Rollina mill« 

Charging table 

3 Roll« conveyor a 

2 Shears 

1 Cooling tabi« for finished products 

4 Bepeatere 

1 Tranafer for finished product« 
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TM plant will consist of 1 bay»,   with 41 fioroni dimen- 

sions according lo their us«. 

t.) Furnace boy 

24 m x 40 m ana 11 m high up to tho travelling crono 

firéor. 

la Hut boy will bo located: 

• 1er ftp itockftfo 

- Retractorieo »nd electrodes otockftf« 

• Beeket for furnace charge 

ft) Casting boy 

U m i 110 m one 11 m high up to dio trovoUing crono 

firéor 

* te Aio boy will bo locotod: 

- Tho cooting equipmeert preparation (ladies and steppers) 

- Cooting operation (10 t/taps). 

• Tundish preparation for continuous caolini 

- Finiohod producto otockago and preparation of oold 

products. 

c) Rolling millo bay 

24 m x HO m and 11 m high up lo MM travailing crono 

girder. 

In this bay will bo located: 

• Handling and stockage of billet« at the exit of tho con- 

tinuous cao ting machine 

- Beam furnace to reheat tho billets 

- Rolling mill,  divided into throe different sections,  ac- 

cording to tho siaes of Hie producía lo be rolled. 

• Ihear equipment 

Trenoportation between otando by roller tablee and 

repeaters • 
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- Cooling of íiaiakoa araouctc 

• Transportation of fini inné products I« Hi« waroaouss 

Furnaca   10. 000 KVA transformar 

Continuous casting.   110 CV motor o 

Rotlauf mill    1 400 CV motori 

Cronos.  110 CV motori 

Pumping aonipmoat.   100 CV motor o 

Lighting 

Auxiliary aonipmoat 

Total 

Too working timo for taca taction will bo avaluatod in 

a goaoral mann«r at: 

Furnaca: 140 days/yr. x 24 h/da y 

Rolling mill: ttO éayi/yr. x la h/da y 

Tao total conoumption ai no war in tas plant will ko: 

fumaos 700 Kwk/t a 10.000 t/yoar «      21.000. 000 Kw*/yr. 

Root of «to piaat: 200 Kwk/t x 2t. 000 

t/yoar • I 000. 000 Kwh/yr. 

10 000 

to 

KW 

1 0)0 

•0 

1*0 

éO 

11 §10 KW 

Total eon 24 000. 000 Kwh/yr. 

SM éayt/yoar 

é aoau/oay 
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¿M m.-*- ^«v^^^siiiÄÄt^fsfe^iitiB » 

Br^F     W^a^ajajp # MMIw • 

Tatat :  IM a 4 > tO >  »0 0** t/yr. 

AU taa feraaca'f araéuctiaa caa 1M pracaaaaa1.  In cat« 

•f araakéawa,   taa catting will aa éaaa éiractly at ta« 

caatiag pit. 

iff éaya/yaar 

lé aawra/éay 

• t/aaur (avanga); 11 t/a (masimum) 

T«a»l: IM i li x I > U 240 t/yr 

IM éaya/yaar 

t ahifta/yr. 

Tata* WO aailU/yr, 

• Raugaiag aactiaa 

- latarmaéiata aactiaa 

- Fiaiaaiaf aactiaa 

Tatal 

I. Ott t/yr. (S9 ta 100 mm) 

11. 0#0 t/yr. (14 ta 30 mm) 

4. 090 t/yr. ( 4 ta 14 mm) 

t§. 000 t/yr. 

Ta* prawactiaa capacity par abift will ba: 

- ftaagaiag aactiaa ItOt/aaift a M aaifta * I. OtOt/yr. 
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. Intermediate section 60 t/shiítx220 ehifte =  lì 000 t/yr. j 

. Finishing  »action 10 t/shiftx 140      "      =    «• POP } 

ToUl 440 25 000 t/yr. 

The capacity oí the plant ha« been balanced,   in ordar to 

adopt tha following working procedure 

6     Oneratine pacedura at tha   rolling miU 

a)   Urif ffytio«t 

Tha itarting product! will ba  120 x 120 mm    billets,   - 

and only tha 3 standi oí tha 450 mm mill will work. 

The producta rollad at tha 3rd. itand vili be conveyad - 

through tho roller convayor to the cooling table, after - 

being cut to predeterminad lengths by the shear. 

b)     Medium   eoctions 

The  100 x   100 mm.   billete will be rough rolled at the 

l»t. »tend  of the 450 mm mill.   Later,   and through the 

roller convayor they will paaa to the 5  atands of the first 

350 mm mill,   in ordar to obtain the corresponding aec- 

tions,  which will pass to tha cooling table after being cut 

by tha shaars. 

c)    Lieht sections 

Starting from 80 x a0 mm.   billets,  theae will be rolled 

fi rat at tha five stenda of the first 350 mm mill    From 

the laet  at and,  the products will be conveyed by the ele- 

vator to the first stand of tha second  350 mm mill,   which, 

through  repeaters will roll the final product for sale    The 

sectiona will be sheared and then cooled or eventually - 

coiled. 
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i ft. t. 

t. 

4 macaanica 

4 alactriciaaa 

9 acrap bay man 

9 maltara 

ft ladla operator» 

ft era«* oparatar» 

6 raaarvaa 

44~ 

J macaanica 

} alactriciana 

9 malto r a 

ft raliaf ma« 

S aaaar afwratara 

It ralining   man 

ft raaarvaa 

•64 000 

••4 000 

lift 990 

116 090 

lift 

lift 

lift. 

Tini TM 

3. 456 000 

J 456 000 

1 944. 000 

1. 944 000 

1 296 000 

1.29ft. 000 

1.19ft. 000 

14 690. 000 

164 090 1  S91. 000 

•44 090 1. §91. 000 

lift. 999 1  944. 000 

lift. 999 1  19ft 000 

lift. 999 644 090 

lift. 999 1 591. 000 

lift. 999 1 19ft. 000 

11 460 000 

1 lataa «parata* 

4 machnnica 

4 alactriciana 

1. 719. 909 

S 454 999 

3. 454 999 

I 
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4 m«tt«rt 114 000 044.000 

14 ruling mili op*r«t«rt au 000 S 104 000 

• tt«r«fc*«p«i>i S14 009 1 710 000 

t cruMrnn 114 009 4SI 000 

9 r«t«rv*t t14 000 1  944 000 

17 11 791 000 

1  iup«rint«a4«iit 

J furnac« brimM 

1 analysts 

T. 

1 

1. 

4 §00. 009 

5 000 009 

14 §99 090 

1 •uparlntanéant 

S f»r«m«i 

1 

1 forati*«* 

S 

1. MO. 

7 

IMO 

10. 

• 000 

7 000 000 

4. §00. 000 

11 §00 000 

7. 

3 

000 

090 

10 

10. 

100 
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I 

Ì # 
V 

fM/m^/Wr TtHi Flit 

account.« MM. WO MM. Mi 

1 pwrchaating tné •*£ 

r# cUrk MM. Mi MM. Mi 

Italotcltr« MM Mi MM. OH 

1 pr.onn.l maaagor MM. Mf 1. IM. Mi 

IcNtieewlHt MM WO MM. Mt 

• aémiaittrativt aaoia- 

tut. *•• •* « ••». WO 

I .fr.r-m attiatantt 41* M© I  IM. 000 

1 watcam.« »M- ••• **•m 

~ 10 4M. MO 

TMHIH^H» HS.Mi.M0 

t. 

Tho invtttmantt aro tho tama at la *»• CAM «* t »!•»* 

without coatinuout catting (th« ingot mouUt noodtd aro 

cMlidiri4 at consumption proéuctt),  with tho tactotion 

of th« buildings which art rtéucod by Hi. 0M. MO FM 

(100. MO. 000 4 10% ctmtingtnciot) 

Thor «fort,   tht invottmontt tro: 

1. 014 lit. 0M FM 

.  Ì10 MO. 0M FM 

904 S31. OM FM 
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• Continua« catting,  t ttranaa HO 000 000 FM 
• Ancillary aajuiamaat ft. 000 000 FM 
• Civil work« •0 000. 000 FM 

• Traaapartatiaa 

• Irtctian Mí cammiatianing 

- Taaaa 

- Bailaing« 

- Caatingancia«  10% 

Tatal caAtinuauB catting 

TOTAL INVESTMENT 

SU. 000 000 FM 

36. 000 000 FM 

574. 000. 000 FM 

170. 000 000 FM 

744. 000 000 FM 

ito. 000. 000 FM 

924. 000 000 FM 

ISO. 000. 000 FM 

1   104 000. 000 FM 

110 400. 000 FM 

1  214 400 000 FM 

1   107  490.000 FM 

40 000 000 FM 

}. 144 lit. 000 FM 

Ta attain II. 000 t/yr   ai ralla« nraaucts,  th« 

faUawing baiane« can «a attintala* 

• Cnarga af tcrap It. MO t 

• Malting tataat -t 111 t 

- Mjact« -1 HO t 

lagat« II Iff t la itaal plant 

I?© 
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- Rolling less«« 

• Reject« 

-100 t 

I.MO t 

Rollo* prefect 25. 000 t in rolling mill plent 

Th« production of »crop will be: 

-  R«)«cti 

•  R«j«cti 

1 060 t 

1.000 t 

2 060 t 

S. 1. .LJBDLII 

>• ¿MAUL. 

Scrip, 1. 110 kg.   »t 43. 904 FM/t 

Recueeretion. 40 kg.  et 43 904 FM/t 

4« 162 

-1 759 

47  303 

»• MtlttM ÇfffftlimPUffM 

Ferreiilicott   75% 1, 5 kge 

Fer remen gane te 10%     5 

Urne 50    " 

Fuel-oil 6    " 

Electric power in 

melting 710 kwk 

Auxiliary «l«ctric 

power 50 

Wtter S m* 

Electre««« 4 kge 

Dolomit« It    " 

PHc« FM Çoet FM 

260 650 

220 1. 100 

20 1.000 

45 270 

17 26. 270 

IT i. no 
• 24 

700 4 100 

> 
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lUíroctoriot 

Aluminium 

MiocolUnoou« 

40 fegt 

0,t    " 

IS« 5 200 

TOO 140 

3 000 

Looor 14 600. 000 FM 

Quoliíioá oorionaol 14 100 000 FM 

ROMíM 6 000 000 FM 

Looorotory Mi otkor» 1 000 000 FM 

Am*rtiMtion OS 13} 100 FM 

43. 564 

Vüti Frico FM Çf lí FM 

Powor 11 kwh 37 444 

Moulé cooling wotor 6 mi 30 ito 

Cooling wtttr t    " • 16 

Mockino wittr S    " • 24 

Comprette* tir t    " 1,5 3 

Oxygon 0, S    " ito 60 

Cols* oil 0,2    " 500 100 

Fuel-oil 4 kgi 45 180 

Tunéith refrtctoriot 6    " 100 600 

•tofport,   ote 400 

Ingot fixing 100 

Coppor moulés 0,2    " 000 160 

Mitcelltntoui 500 

2.767 

Ut 021  tOO FM 
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f 

Tki» cMt it applioé to 16. 100 t of ingot», 

that it to »ay at 4. 604 FM/t. 

•• Otfctr statt to stttitflagiài- 

Laoor lt. HO 000 FM 

Qualifia »«rtonnai 11  §00 000 FM 

Rapair» 12 000 000 FM 

Amortisation 111  540 000 FM 

14t. 000 000 FM 

Tftia coat ia applicable to 26 500 of ingota 

rotultiag in 5. S04 FM por ton 

!.. Scrap 47. 503 FM 

2 - Molting consumptions 43  564 FM 

3.. Conaumption» in conti 

nuou» coating 2 767 FM 

4. - Otkar molting coati 4 604 FM 

1. - Otaar coati in coati- 

nuovi catting 5. §04 FM 

104. Oil FM 

If  li www Ma. 

It Ingot». 1  060 kg at 

104. Oil  FM/t 110. 163 FM 

Rocuparation. 40 kg of 

tcrap at 43 H4 FM/t        -I. 759 FM 

100. 504 FM 
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To obtain 1. 000 kg of roltod product,   otar- 

ting from in goti from tho continuous coating,   and 

working at 2 «hiin,   the consumptions will bo: 

-Usui     Frtçf TM      Co» FM 

2 025 

4 070 

40 

Fuel-oil 

Electric power 

Wator 

Mill Rollt 

Refractoriee 

Miacollanootta 

S» Otkor   rollini ^afa 

Labor 

Qualified personnel 

Repaira 

Amortiaationa 

45 kga 45 

110 kwh 37 

6 m3 • 

1.4 kga    1 150 

4 kga 92 

1 610 

36« 

2 SO 

i. 371 

It 792 000 FM 

10 000. 000 FM 

6  500 000 FM 

103. 715. 000 FM 

1*9 077  000 FM 

Tkii figura io applicable to 25 000 t,   raauj 

ting S. 563 FM par ton 

Imnmarv.   Coat of i aao h| of ,»»^ fffÈÈfi 

At tho rolling mill oxit tho cott will bo: 

1. Ingot« lOt 504 FM 

2. Rolling ceaeumptiene 

S.   Other casta 

• 371   FM 

5 563 FM 

122. 430 FM 
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T» obtain too total cot*,   tk« following oa> 

ponaoa wmtt IM «atee: 

If FfrNMtl JO 62« 000 FM 

tt Oonoral oxponao« tO. 000. 000 FM 

It Amortisation of officaa «ad 

ancillary workahopa 2 000 000 FM 

St. 620. 000 FM 

Figur« to bo anoliod to IS. 000 t.   of rollod 

producta,  at 2  10S FM oar ton 

TOTAL CQiTi  Ufflitt rtilti inüflt 
• Coat at tho  rollini mill «sit III. 4M FM 

• Common coota 2. 10S FM 

124 S43 FM 

- 
Tlko commercial aaé íinoncial oxftnaaa art 

not Includo* ill UM aoo%a íiguroi. 

) 
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11    CgmtritOT >moM the different itati producing piànti 

The two following tablee ahow th« differences 

among th« above etudiad planta. 

Th« firat tabla shows paraonnel and Invaatmanta 

figuras.   Th« aocond on« tha diffarant production costs. 

From th«aa tabi«« it can b« concluded: 

1) Th« minimum production coat is obtained with imported 

billete.   Similarly,   caaes 1,   2 and 3,   where only rolling 

existe, are those with minimum investment«. 

2) For th« steel mill of 7.000 t capacity (case n° 4) the 

production costa are very high. Actually,   what is con- 

aidered aa production coat only in caae 4,   i.e.   139. 356 

FM/t,   taken «a aal«a price for the plant« having only 

rolling mill«,   would allow them to be very profitable. 

3) In cassa 5 and 6,   similar productions costs are obtained. 

Thss« coeta ara intermediate among th« above ones. 

4) Th« n«c«aaary invsstmsnta for cas««  5 and 6,   specially 

in th« cat« of th« continuous casting,     art substantial 

for Mali,  a country with short capital availability.  Thar«- 

for«,   to s«l«ct such solution a would b« a bad   resource'« 

attribution policy a« better resulta can bo obtained with 

lower inveatmsnta. 

5) In th« casss 4 to 6 the ingot's cost is very high,   because 

of two factors: acrap'a transport prie«« and electric power 

cost.   Ths last on« billed at 3 FM/kw* *• a rater costly 

input for stool production in electric furnaces,  which ar« 

rather strong power consumers. 
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4) O* the ether hand,  electric powtr it «M of A« most 

•caret production factort at Mali.  To atalga it in Ur- 

ia amounts to tat production of itoti,   would bs a bad 

rotourct's attribution policy. 

?) Tht Mallaa marktt dott not justify an ttaol production 

of 25.000 t/ytar. Stool exports would only bo possible, 

taking into account tao high production coat, by mtans 

of atrong export bourtot,   a policy not to bo recommended. 

•) la cattt 4 to 6,   many mora job oponiagt will be avalla- 

tolo than in catat 1 to 3.  Nevertheless,   thit it a more 

theoretical than actual bono fit. On tao ont hand, th« 

capital iavattmoat by job position it much higher. On 

too othor hand,   if thoaa rosources (mainly capital and 

•lactric power) wort apollad to other mora foasiblss in- 

dustries in Mali,   tht number of job openings would bs 

groator. 

9) Tita prttont levait of technology and know-how make 

preferable to adopt at bett solution for the ttttl produc- 

tion the construction of a roiling mill plant without stesi 

melting furnace. 

10) Using imported billete,   production coett obtained in casta 

1 to 3 are very similar to tht International onss. 

On the other hand,  with tuch costs,   the  tteel industry 

of Mali could compete with tht presently imported pro- 

ducts in a very favorable manner,  tuch would not be 

the catt in options 4 to 4. 

ti)   la catea 1 to 1,  sales prices could be tubetantlally re- 

duced, with the con toquent ttimalut in cemaumptien. 
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This would expedite th« installation of ©thor industries 

12) If objetive and positiv« solutions to th« «conomìe policy 

of Mali are to b« recommended,  it is th«n n«c«t«ary 

not to tak« into account,  but to discard,   th« solution 

of a st««l plant of disproportionate sit«,  with low 

•xport possibilities owing to its production  costs,   and 

located in a country scarcely industrialisa*,   which, 

besides,   would have its industrial development jeopar- 

dised,  as such plant would absorb a non justified 

amount of reeources. 

13) Nevertheless,   when Mali hae available a big capacity 

hidropower plant,  the power costs will come down 

sharply and then,  probably,   the installation of a melt- 

ing shop and a rolling plant for 25.000 t/yr will be fea- 

eible,  as a great part of the present inconvénients will 

be eliminated and,   in return,   the present advantages 

for job openings,   macroeconomics effects,   and son on, 

will be greater. 

14) Accordingly,   it is recommended to perform as soon as 

possible a detailed techno- economi cal survey on the 

feasibility of th« rolling mill plant for 7.000 t/yr.. 

working at 1 shift.   This plant will ops rat«  at a later 

•tag« at 2 shifts.   Th« construction of a molting shop will 

be postponed until favorable conditions aria«. 

In th« opinion of th« Tscniberia'i experts,   ths above con- 

si de rated steps should be successively implemented in 

order to develop th« Mali'e steel industry. 
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