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INTRODUCTION

This pre-fessibility study for the future develepment eof
the Republic of Mali's iren and steel industry was performed by
TECNIBIRIA under the suepices of the UNITED NATIONS INDUS-
TRIAL DEVELOPMENT ORGANIZATION (UNIDO).

To collect the necessary information and in agreement
with the contract, a team, formed by two engineers, Mr. Miguel
Angel Artéacos (Team Leader) and Mr. Jerénimo Villagarcfs, stay-
od at Mali during the moath of January 1972

The organisation placed at their dispoeal to cellect infop
mation wae a truely remarkable and it can be stated that practica-
lly all exieting data in respect to Mali'e iron and steel industry Mg
ve been obtained.

The local erganisations visited and the informations ob-
tained asre the following:

- BONAREM (Natiomal Seciety of Mining Research)

Data oa Mali's iren ore doposite, and on rescarch and preepec-
ting work already perfermed.

- DIRECTORATE OF ELECTRICAL ENERGY

Data concerning preseat preduction capacities as well as the prp
sont and past preduction and consumptien rates.

Prejocts for the comstruction of new plante; costs and prices of
the country's electrical energy.

Data concerning the lecation of drinking and industrial water ia
the country.




- DIRECTORATE OF RAILWAYS

Deta on present railroad capacity and foresecable plans for ite
expansion of service.

Transportation prices for the sone of Mali and of Senegal.
- MINISTRY OF PLANING

Data coacsrning the exact knowlsdge of Mali's infrastructurs. De-
tails of Mali's Three year Plan for sconomic development.

- DEPARTMENT OF STATISTICS
Annual etatistics concerning Mali from 1964 to 1969.
- CHAMBER OF COMMERCE

Curreat legislation concerning mutusl commercial exchanges with
other countries.

Current custom duties and their practical application in various -

cases.
- SOMIEX (Bociety for impertation and expertatien)

Imports of iron and steel preducts, during receat years according
to categories.

Tariffs and selling prices of various iron and steel products.
- MINISTRY OF INDUSTRY
All complementary information necessary for the study.

This Body made also available & permanent office for the team
of engineers during their stay at Bamake.

At the same time several meetings were held with pri-
vate enterprises for a better kmowledge of the distributive channels



within the country but it must be stressed that the importance of
private initiative is on a small scale.

We would liks to emphasise that the collaboration obtain
ed has been very important at any time, and greatly eased the com

pilation of necessary informations.

Lastly, various conferences were held with the repre-
sentatives of PNUD in Bamako and later on the return trip of the
mission with the resident representative of UNIDO in Dakar who is

also in charge of Mali.

During these meetings, ideas gathered during the stay wg
re discussed and a positive correlation was found on general matters
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 done in complete agreement

with all ths terme of the coatract.

Certain aepects of the study, however, which at the be-
ginning were theught to be of a majer importance resulted in ha-
ving only a miner role dus to the specific conditiens of the country.

On the comtrary, once having determined the plant to be
presently built a detailed preliminary project has been done, incly
ding investments, production costs, and exploitation program.

To this end bid calls were made for the equipment to
be inetalled. The necesssry waiting time for the reply, havs length-
neded the duratien of the study, but alse increased, in our opinien,
its emactaness.

The comparative study of the prices te be obtained with




thess curremtly practiced for imperted preducte is very interesting
and clearly shews that ia additien te representing a marked indue-
trial progress to Mali, the installation of the prepesed plant can
reach interesting econemical results at preseat prices.

Finally, and at the request of the autherities in Mali,
a preliminary project for the ceastruction of a new plant with s prg
Jocted production capacity of 25, 000 tens of steel bars per year was
added to the repert. (see paragraph D.2.).

Apparently, this type of plant and esince leng time ago,
ie contemplated by ths Malian authoritics and evea it has beea eace
and again stated its lack of practical and ecomemical weefulness, we
have agreed to perform an oriemtative study for such a plant, taking
inte account the insisteace of the Malian autherities.
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*‘ B. CONCLUSIONS AND RECOMMENDATIONS

The conclusions drawn from the study and which sheuld
condition the future development of the iron and steel industry of Mp
li are the following:

s) DRemestic market

The domestic market of the country at the moment does
not exceed a total of 10,000 tons of steel per year, including
v all the categories of the products.

On the other hand, the country's infrastructure and the
growing trends of the estimated demand de not indicate that at
1960 the domestic censumption will sxceed a figure of 18,000
‘tons per year, including all types of iron and steel products.

b) Neishbeuring markete
These countries lecated within the sphere of possibls in

fluence of Mali are gonerally at a higher level of development
te that of Mali.

Possible oexnports to these countries are viewed as unli-
kely for the following rsasens:

b. 1. Due te the impessibility of uss of Mali's raw materials
in the production of stesl (for reasons named below),
their importation is necessary and primarily by a mariti
me reute. As a consequence, the price of transport is
practically deubled cemtributing to the end result of a -
product with a price superier to that obtainable from -
Eurepe.
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These countries with the highest rate of consumption -
(she Ivery Ceast and Senegal) have their own steel pro-
duciang plants or at least, prejects in mere advanced -
phase of realisation than those of Mali.

c) Raw _matsriale and seurces of ensrgy

In epite of the knowledge of an iren ore depesit at Balé
in Mali with good quality and siseable reserves, the lew
estimates production capacity of the plant dees net allow

for the utilisation of iron ore as a raw material.

Even known the exploitation of this deposit has never
been taken into consideration, because of the high necg
ssary infrastructure investments and abeve all the exer

bitant costs of develepping a transportation network.

The expleoitation studies of the depesit aimed to expert
have indicated that the price of transpertation makes
this ore net competitive with other near existing ores
(Liberie, Mauritanie).

The existeace of ceal mines is net knewn. This necep
sitates the importation of all the ceke if the iron ore
of Balé was to be used. This is an additional reasen
that hﬁdﬂl such use.

The demestic preduction of scrap is estimated at semg
where around 1, 000 tens per year. In addition to this
figure, there is a certain quantity in reserve difficult
te measure but te the erder of nearly 10, 000 tons. Prip
cipally a preduct with a rather lew price, this scrap -

10




-’ c. 5.

could be used ae & raw material in the electric furna-
ces whose supplementary needs would be covered by im
pertations.

The production of electrical energy at present is so neap

ly in balance with its demand that it can be considsred

te be insufficient.

Plans for the comstruction of new plante have not yet -
been specified, what makes difficult to foresee their reg
lisation. Only those plans for additions to be made to the
alufdy exieting power stations seem to be of a fairly ip
mediate state of realisation.

Becauss of the high cost per kwh in Mali, products of
theee industries with a high coneumption rate cannot com
pete agsinet those imported.

The supplying of water to the sones at a distance from
the Niger and Senegal rivers is practically non-sxistent
or at a exerbitant cost. Any kind of plants must be ing

talled near ome of the rivers, and with their own sys-

tems fer the pumping and drainage of the water.

4) Iransssciation and secendary factors

d 1

The Dakar-Koulikoro railway is the recommended mede

of transportation of the raw materials frem the sxterior.

Te this conclueion the fellowing factere have been taken
inte consideration by order of impertance:

- Transpertatioa cests
- Transportation capacity
- Rogularity of ohipments

8}



4.2

4.3

The distrivution of the finiched preducts to the imterier
of the ceuntry will use according to sons and seasen of
the year the foellowing mesns by erder of impertancs.

- Rail (Bamako and Kayes are the principal consumption
ceater)

- Road (Tranepertation teo Segon)

- River (Frem Keulikoro to Mepti)

Experience in the production of iren snd otesl does nst
exist within the ceuntry.

This suggeste the necessity for the training of persoansl
who would work under the supervieion of a team of tech
niciane to reeide in the couatry which would have to be

for a rather leng period of time.

Nevertheless, the possibility of ueing the railroad and
truck repair ehops for the maintenance of the equip--
ments of the etesl plant has been confirmed. Thie fact
is considered as of paramount impertance for a satis-
factory development of the induetry.

o) Mauiacturias precess te be instalied

The following manufacturing processesd have boen disre-
garded, by the reasons stated below:

facture of steel.
The only poeitive peint in ite faver is the presence of

an iron ore deposit with reserves and characteristice
deemed as adequate. The megative facters are the follg

wing: 12




« The iren ore deposit 10 be cupleited would call forth
very ceotly investmeonts since it is still ia & virgia
state.

» Lack of communication between the depesit and the
comtors of censumption.

« Absonce of coal within the ceuntry, which necessita-
tee the impertation of ceke.

- Inoutficient slectrical emergy for & plant of this type.
= The consumption of eteel of the country, the grewing
of the demand, and the impessibility fer empertation
to neighbering countries are such that the miaimal
production capacities of a plant of thie sert are su- ;
perior to the conditiene ia Mali. |

The price of demestic scrap is very reasenable bt its
rate of production at 1, 000 tene per year ies teo low to

moet the needs of a plant of areund 7, 000 tene por year,
osotimated as conveniont, ! at shikt por day.

The price of electricity is se high that it is impeseidle
0 censider this precess.

0.3. The fellowing program to be adepied progreceively hee
boon ouggeeted.

~ 'Immediate instaliation of o bar relling mill for pro-
ducte 6 10 30 mm of §, with o capacity of 7,000 tons
por yoar of finished preducts.

The rew materisl would be 100 & 100 mm billete impag
tod and tahen from Dahar to Bamahe by reil.

With shis plaat which is to begin opervations ia 197,

13




would be satisfied the tetal demand of the country for
the mest important preduct and which has the biggest
foreseable increment censumption rate up to 1940,

The location of the plant should be Bamako, where 0%
of the coumtry's consumption takes placs.

- The same relling mill werking at 2 shifts by day, with
8 production capacity of 14, 000 t/year.

The initial layeut will be designed to make possible
such expansion with & low investment. The sstimated
date for this expansion is 1980

- Installation of an electric furnace plant for scrap mel.
ting, with a preduction capacity ef 28,000 t/year.

The location of this plant, should be Kayes, but it is
always cenditioned to the ingtallation of the Manantali

power plant, which commissioning date cannet be pre
cised for the time being.

Under the presemt conditions, the sstimates inetallatien
time for the steel plant ie abeut 1963,

f) Mala_reconmendation
The firet step for the development of the steel ip
duestry of Mali, chould be the implementation of a dotailed tech
Re-econemic survey on the feasibility of a relling mill plant,
with a capacity of 7,000 t/year at | working ohifs.

Such survey should set, at lsast, the following
aoPucts:

1

[PONNURP= S WO




a) Lecatien: Determination of the exact lecating peint of the
plaat accerding with foreseable expansions.

{

¥
%
¥

? ») Project: Detailed project with all elements to be included in
the plant.

c) Investments: Exact determination of new investmente, not op
ly of the equipments, but of civil work, auxiliary services
(water, electric pewer, etc.) which cannot be defined uamtil
the emact location is known.

d) Billets purchaeing: Determination of purchaeing price of fe-
reign billets through possible long term ceatracts.

o) Prefitability. As a consequence of all aforementioned para-
graphe

o
!
£
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C.

ANALYSIS OF THE EXISTING INFORMATION

1.

1.

1.

1.

BAW MATERIALS
1.

lrop ore
1.

Iptroduction

The existing information, concerning the depo-
eits of iron ore in Mali, are very ancient and have a va-

lue very rslative in soms cases.

Among others, the following can be distinguished

ae the most ancient:

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

- GUERIN DESJARDINS. Geological Reconnaissance in the
Weet of Mali (year 1962)

« C. BENSL. Sedimentary formations in South Mauritania
and the Northwest portion of Mali (year 1964).

Likewise, the exietence of a series of survey
works, carried out by the French society Pechiney, is
known but said works were taken to Paris without a single
copy of them im Mali.

In the conference of representatives of the coum-
tries of Western Africa (Mauritania, Senegal and Mali) in
October 1964, it was decided to create an steesl plant of
200,000 t/year in the west of Mali with the energy of the
waterfall of Guinea.

i
i
S5

In this manner the necessity was determined
of carrying out a new and more ample geological and sur-
vey work at the earlieet date, to detect, ae eoon as pos-
eidle, the sxistence of 13-20 million tons of iren ore in

1g
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1. 3.

the westera sens of the ceuntry.

This work, the mest impertant performed wp
te the present time, has been carried eut by a group of
seviet geelogists, GLEBOV A.V. and SAFRONOV V.8.,
giviag rise to a report eatitled '"Report on the Investiga-
tion and Survey Works of the Iron Mission frem 1964-
1967",

From the analysis of this decumentation the ng
cessary information was obtained giving knewledge of the
iren ore reserves in Mali, which at the preseat state is
considered sufficient.

Shazacteriatica of the Studiad Zenes

The senss in which the emistence of ere has -
boon stated are the fellowing:
s) Diamey denesit

Research and investigation werks have been realised
60-100 Km. te the seuthwest of Kita, over a surface
of 3,600 Kmd.

The depesit is sedimentary of hematite-silicosus ere
with impertant reserves, but of a peeor quality (43% of
8103), which makes impessible ite industrial usage.

®) Rildian-Kensibe dasesit

The depesit is located in the sene of the N-NE, with
velcanic-sedimentary country reche, dislecated with o)
trusions.

The distance frem the depeeit 10 the reilreed line Ba-

20




make-Dahar (Mamaa station) is abeut 130 Km.

The quality of the ore is good, and reserves, with a
content of 66. 9% iron, are estimated at 8-10 millions
tens,

The deposit presents the following problems concerning
ite develepment.

- Irregular etructure
Not impertant reserves

Irregular mineralisation

Lack of transportation

Because of this it is considered ef little inte-
rest the development of this depesit.

c) The Bafina-Bakeve Basin

Large iron region with a surface of appremimately 2, 000
sz. The country recks of the depesit are of sedimep
tary nature.

The reserve possibilities are great, the probabdle re-
serves being sstimated at 100 millien tons and the pog
sible reserves at 300 millioa tens.

Of the entirs region, the most investigated sens is the

deposit of Balé, where the etudies of the Boviet Miseien
were ceatersd.

Given its impertaace, and although it belenge geegra-
phically te the Basin of Bafing, it will be treated as
an independent depoeit.

1




¢) Zha Balé demssit

It is found at a distance of 100 Xm. frem the rail-
read of Bamako to Dakar, the closest point being the
Kita station, but without a direct communication routs
botween beth points (railroad or road).

The deposit extends seme 18 Km. in length and a width
of approximatsly 6 Km., the elevation above sea level
being about 400-440 m.

For the survey,the sone was divided inte $ secters,
which were investigated separately.

The secters, which frem the beginning were considersd
the mest interesting, were I and Ill, and they wers the
onse where the investigation of the depesit was cencep
trated.

The werke performed were the following:

4.1.) Ismsszashy

A tepegraphical plan on the scale of 1/3, 000 was
carriod out on Secters I and Il of Balé with ite
cerrespending altimetric and planimetric linkage.

¢.1) Drilliag

In the sene of Balé a tetal of 68 drillings wers poy
formed with o depth of 6 to 75. 3 m. and of which
$7 reached the ere layer.

14 of the drillings were carried out in BSecter | st

S dopth of 6-40 m. and ¢4 in Secter Il with depthe
of 8.4 0 37. 5 m,




¢.3) Amalvaia

The samples obtained in the drillings were analysed
by chemical and spectregraphic means.

As & reoult of these werks it was found that the
iren could be beneficiated frem its ores or frem
the ferrifereus laterites that are alse found in the

doposit.
' The average chemical amalysis obtained were the fo)
lowing:
Jadiarites Masastic Miasrals
Aaié_ Secter |  Secter il
Feoy .97 0. 19 o108
50, 10.04 0.0 02
Algo, al. 0e 1.09 613
re0 ¢ FeO;3 “i 0.3 0.4
1105 "0 0.2 0. %
MgO "0 o0 o0
Ce0 "0 0. 08 0.0
MeO "0 o0 0.0
PgOy 011 cene cone j
' 0.0 0.0 "0
Five losooe 13.08 ). % 3.9
Of these which,
%o -8 ¥ AL
TOTAL 100. 09 100 100

The average iren comtont of the laterites wae de-

23
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tormined at 3. 04% in Becter I and 34.79% in Seg
ter IIL

d.4.) Missral reserves

The reserves which are sstimated as existent in
the Balé sene are in agreement with the minimum
domands of the blast furnace, which are the fellg

wing:
Fe ... ........... 50-55%
s¢P ... 0. 3%
As ............ ... 0.07%
Cu ........vvvin 0.2%
Po d Zu.......... 0.1%

In this way the reserves are:
In magaetic minerale of irem:

- Becter 1 ........ 19, 336, 000 .
- Becter III ... ... 79, 390,000 ¢

In irea minerasls centained in laterites:

- Becter ... .... 26, 000, 000 t¢.
- “C“' Ill ...... 50. 3".“‘ t.
Intal reserves and supieitation feasibility

_ In agreement with the precediag peints, the
H!ni:. figures of iron ore reserves knewn te emiet in
the ceumtry, can be given.

Riamen
Reserves are ast haown, but given e bad quality (€I% of

2l
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0i03) ite ompleitation is met feasible.
Riidian-Kensihe
The known reserves are of 8-10 million tens of good qup

lity ore (66.9% of Fe) but of difficult emploitation, given
the irregularity of the sone.

Bafing-Bakoye
Known reserves of mineral high quality: 58 million tons. -
probable reserves: 100 million tons. - poseible rseerves:

500 million tons. Given its great splitting it would be a
difficult mineral to exploit.

Balé

Known reserves of 97. 7 million tons in magnetic mineral
and 76.3 million tons in laterites. The probabls reservee
in magnetic mineral are estimated up to 130 million tons.
Being the moet studied one, it would be the deposit with
the greatest possibility of exploitation.

1.2. Conl

Concerning this raw material, basic along with
iron ore in an eteel plant endowed with a blast furnace, no

information was found concerning its existence in the country.

Therefors, it must be eetimated that the know-
ledge of any coal deposit doee not exiet, as in the investiga-
tione for other minerals there were no tracee found.

Because of this, it is neceseary to forseee in
case of inetallation of an integral steel production plant (en-
dowed with a blaet furnace) the use of totally imported coke
ae reducing agent.

25
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1.3

Charceal wee must be rejected by the felle-
wing ressens:

a) Mali is a country of desert and savannsh, without the
availability of forests which may allow a substantial -
preduction of charcoal. In case of producing it, the -
country would be condemned to deplete in a few years
its net very abondant vegetation.

) In order to start the exploitation of the Bale” orebodies
(those considered as exploitable) substantial investments
8re necessary, that will be coneidered later on, and

such possibility cannot be considered at short term.

c) The installation of a charcoal blast furnace will need
the consequent inetallation of an electric furnace for pig
iren procsssing (and power is lacking) or converters,
with a much higher investment as that of the proposed
solution.

Market prices

At the present time, knowledge of market prices
of siderurgical raw materials is net known, given the nen-
oxistence of interior cemmerce of these materiale.

Concerning iron ore, its exietence is known,
ond aleo the possibility for its development from a chemj
cal and location point of view of the deposit, but witheut
the idea of beginning its exploitation.

In the case of coal, the case is even more li-
mited, because of the lack of its prebable emistence in the
country, not existing the consumptien of it as a reducing
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agent or in a fuel usage.

Therefore, it is practically impossible to --
speak about prices of those materials in the country. Ng
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 studies should be previously performed:

a) Study of the exploitation plan of the orebody
b) Investment program in working equipment
c) Study of the ore concentration plant

d) Study of transportation costs from Balé to Kita

Each one of the above studies has a much wider

scope than the present study.

In any case and as orientation figures, the fol-
lowing values ceuld be adopted (with no compremise what-
seever) for a production of 1, 000, 000 t/yr.

- Ewnpleitation coste . ..... ... .. ... ... .. 1.50 $/v
- Ceoncoentration coste ................ . ... 2. %0 "
- Transport to Kita (100 Km) ...  ......... 1.80
- Transpert frem Kita to Dakar (1, 000 Km) 16.00 "
= Machinsry depreciation (5 years) ... . .. 3.20 "
- Railread depreciation (20 years) ... . .... 1.10 "
- Tanes, General Expensss and Benefits .. 3.00 "
- Total price at Dakar .......... ... ....... 28.80 $ v

The obtained price is emtraordinarily high, even
considoriag an KEurepean transport price, and not the prs-
oont one in Mali which is much higher.
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RELIABILITY OF THE INFORMATION AND CONCLUSIONS

The works of surveyal and investigation perfoy

med, and in particular the more ample one carried out by

the soviet mission, present basic information, whoss reliabi

lity should be considered as acceptable.

Of course, the only sone in which a survey at
an exploitation level has been realized, is that of Balé, which
in principle was the one which set the more promising indi-

cations concerning reserves and quality.

The remainder of the zones have been investi-
gated in a superficial manner, because of which, in case of
attempting to study its possible exploitation, a drilling cam-
paign would be necessary and similar to the one carried out
in Sector I and III of Bals.

In agreement with the information studied the

following conclusions have been made:

a) The only sone which can be considered for a coming ex-
ploitation is the one mentioned as Sectors I and III of Balé,
taking as reserves figure at a level of sconomical calculg
tion, that of 97. 7 million tons of ore with an average gra

de of iron of 57% on the mine run.

b) In order to commence the exploitation of the deposit it is
nRecessary to begin with the realisation of a total sub-strug
ture of the zone, given that it finds iteelf in a sone with

out any communication tiss.

The most adequate transportation methed would bs the set
ting of a road with a length of 100 Km from the depesit
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w the Kita station, where it would jein the Bamake-Dehar
relirend.

d) At the present time, there deece not exiet in the sone a
seurce of ensrgy, and se a tetslly new electric line and
its distribution network into the exploitation are necessy
ry.

) Given the high content of $i0; and Al;O4 of the ore, ite
previeus coacentration at mins eatrance will be necsssa-
ry befere proceeding to its expedition.

f) The sale of the mineral cewld, in principle, eccur ia twe
markete, domestic and an exteriet.

The market, at the preseat time non-existemt, weuld be
justifying in the case of the erection of an integrated steel
plant in the country, which we will gee in later sectione
is considered as tetally non advisable.

Concerning the exterior market (basically the Eurcpean
market) the great transpertation influence, firet to Kita
and later by railread te Dakar, makes cempetition of thie
ore with thees of other African spurces (Mauritania, Li-
beria) imposeible.

For enmample, during 1971, Opain imperted 250,000 t. of
is@h ore from Mauritania, of a grade 66% Fe at a price
of 10.50 $/t. F.O.B, Nevadhibeu port,and 35,000 t. of
% grade at a F.O. B, price of 9.60 §/¢.

On the eother hand, the tetal impertsd ere by Spain in -
1971 (all erigins) hae been 2,372,000 t. with an sverage
grade of 63% Fa and an average price C. 1. F. Spanieh
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pors of 15.46 /v,

With the above prices at the werld market, the emperts
possibilities of the Balé ores are practically aull, svea
with the intreduction of substantital imprevements in the
transpertation systems of Mali.

Using as transpertation media the Senegal river, should
put inte practice the preject of making the river navigable
frem Kayes up to the sea, the transportation price weuld
be (assuming that the necessary imprevements in the rail-
read are made), as shown:

- Transpert Balé-Kita (100 Km) ............. 1.50 $/¢

- Transpert Kita-Kayes (400 Km) ........... 6.0 "

- River tranepert Kayes-Sea (1,000 Km) .. ... 3.% "
- Tetal ............. ... 11.40 8§/t

- Tetal cost of ore put on sea: 22.70 §/t

The abeve price would be, almest twice as the eoffered by
Mauritania.

And o0, one con sum up by saying that due te
the preblems of different nsture that preseat themselves --
(high cost of empleitation iavestment, lack of infrestructure,
transpertation coets, lack of demestic market, difficulties
with an exterior market, eotc.) it is advisable te abanden te-
tally the idea of expleitation of the kmeown deposits in the -
country.
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3. SENRY OF TME MARKET OF STEEL PRODUCTS
3.1. [airedustien

Some forecasts concerning the evelution of stesl
demand in the country have been made, in agreement with

the evelution of importation of products in the past years,

given that in a general manner, it can be estimated that
the demand adjusts itself sensibly to eaid imports.

The use as & rate of the demand evolution of
series of macroecomnomic magnitudes, as is becoming
uouwal in the forecasts of countries with a larger degree of
dovelepment, resulte insvitable in a cowntry such as Mali,
whese stes]l consumption per capital was inferior to 2 kg in
the period of 1964-1969.

And s0 we consider as an index of the increase
in demand the population rise which is peesible to foreses
in the coumtry.

- Pamelalise
At the ond of 1969 the pepulation of Mali reached
4,939, 000 inhabitants, which equales & doneity of ¢.1 inhabi-
tants por kmi. Apprenimately 550, 000 persens (11.2% of the
total pepulation) lived in sites of mere than 10, 000 inhabi-
tants that can be called cities, and urban population these
living in such sites.

The principal nuslel of pepulation are the fellew-
ing:




3.3

Bamako 189,200 habitants

Mopti 34, 000 "
Segou 31,900 "
Kayes 29,900 "
Sikasso 23,400 "

The rate of annual population growth of Mali
is 2.1% while that of its cities is 4.5% and that of Bama-

ko bsing 6.5% because of migratory movements.

In the displacemente carried out through the coupn
try it was proved that practically all the consumption of
eteel in the country occurred in the citiss and epecially in

Bamako.

In this manner, relating the steel consumption
with the population increase, it was estimated that the mi-
nimum riee was a 3% yearly cumulative (correspondig to
the population rise in Mali and a maximum of 7% (correspond

ing to the population rise in Bamako).

But in any way, important deviations from these
figures 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 limits.

Consumption

In order to realize the future demand forescaste,
besidee considering the population rise, the available sta-
tistical sources were analised, with the belief that the most
beneficial data for this study would be those of exterier

commercs.
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The importation of preducts boswoon 1964 and
1969 wore the following:

1964 8,699 ¢
1965 . 10,987 ¢
1966 7,297 ¢
1967 5,810 ¢
1968 13,299 ¢«
1969 L6477 ¢
Total 51,769 ¢

The lack of information concerning stocks makes
compulsory to consider that the importation correeponds
to the consumption, obtaining an average yearly consumption
of 8,628 t, equivalent to something less than 2 kg. peor
capita (1).

Given the low figure of censumption, the cemei-
derations concerning the irregular behaviour of it during
various yeare are out of Picture, lacking logic the habitual
andsemetimes complicated economical analysis. The only
valid conclusion is that the eteel is & product which ie met
utilised in Mali except for occasional projects, small and
unequel in importance, but always being thees reduced. Ome
Prejoct only, for emample the construction of a bridge or a

(1) Without including the steel contained in complete geeds of
investment or coneumption, imported by Mali, such ae
squipment, automobiles, etc., but including loose parte,
which in many casee are gathered together in the Tariff
Chapter number 73 'Fer, fonte, acier et ouvragee'

(Iron, Caetings, Steel and Transformed products).
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large building such as the Hetel de L'Amitié in Bamake,

signifies at the mement of starting off a relative increase
of great magnitude in steel consumption while the termi.

nation implies a relative decline equally remarkable.

In respect to the spatial distribution of steel
consumption, in almost its totality takes place in Bamako
or in the region of this mame, being almost nil in the

remaining sones of the country.

In order to eetablish ths structure of steel con-

_sumption, the accounting of customs fees was resorted to,

"since the etatistic of exterior commserce were not suffi-

ciently detailed. According to customs fees only, the con-
sumption of bars and sections of common steel could be
learned, but not of flat products or special steels. Howe-
ver, it is estimated that this circumstance does not cons-
titute any inconvenience for the objet of this etudy, since
the production of flat rolled products and special steels
should be considered as unattainable to the realistic possi-
bilities of the country at the present time and during a long
period of time.

The available data of the importation of bare and
sections were only the fellowing:

1/1/64 - 30/6 /68 9,100 ¢

1968 6,148 ¢
1969 3,103 ¢
1970 3,308 ¢

From the comparisen between these figures and
theee of total importatios of steel preducts, ene arrives at
the conclusion that appresmimately 65-T0% of the imperied
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otoel it made wp of bars and sections, ond that, oubes-
quently, the averags consumption of these preducts would
be betwsen 5, 600 and 6, 000 tons/year.

In order to obtain the distribution according to
types and dimensions of these products, ths only availabls
information has bssn used, bsing from ths data of the
Société Malienne d'Importation et Exportation (SOMIEX),
that carries out a grsat part of the importacion of stesl
products. In exprsssing concretsly with respect to bars and
sections, it could be estimated that the importations car-
ried out by said company were the following:

1966 1,425 ¢
1967 4,000 t
1968 4,101 ¢
1969 450 t
1970 2,412 ¢
1971 3,680 ¢

As for types and dimensions, the corresponding
detail is to be found in the following Table I.

Given the relative importance of this imperta-
tions, it was considered that ths 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 distribution.

1.- Bars up to 16 mm $5%

d.- Anglss up to Iéxdiémé4¢ mm "

3. - Flat stock up to 60x10 mm »
4.- Bars, angles and flat stock of larger

dimensions than those indicated 14%

5.- Other sections (T,UPN,IPN.) 45

100%
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R oM,

As can be neted, the light sections and bars
(parts 1,2 aud 3 of the preceding table) maks up 68% of the
tetal consumption of rounds and ssctions, which is equiva-
lent to an average annual coneumption of 3,800 to 4,100 t,

The available information permitted fathoming
only a little more with respect to the steel coneumption in
Mali; all that is left to point out its small quantity and its
total dependence on a very few number of construction pro-
jecte, 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.

3.4. Other sconomical and commercial factors

,"'i

3. ¢4.2.

- Semmercial Chanuels

SOMIEX is a state firm reeponsible for per-
forming, sometimes exclusively, the exterior commercs of
Mali. As for the steel products, the greatest parfof the
importations are performed by SOMIEX. In the case that
SOMIEX has not available the nesded product and that
its acquisition in the exterior market would coneume much
time, it is poeeible to perform direct importations if

time and prices were bettered.

Xransportatiop

In the correeponding chapter, the infrastructure

¢
{
i

of communicatione in Mali wae considered, while here it
is indicated that the transportation cost make up a signi-
ficant incidence on the CIF price in Dakar of the imported
products in Mali. In table 2 ie gathered the CIF price in
Dakar and Bamako of different types of steel products, the
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difference between the two being due to the transportation
charges and the port expenees.

Concerning transportation costs, it should be

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
sale 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.

3.4.3, 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, repreeenting between 30,000 and
' 34,000 FM/t., for the construction bars and sections,
and between 40,000 and 45,000 FM/t. for ths flat rolled
producte.
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The repercuesion concerning the CIF price in
Dakar of the imported steel products for conetruction
bars and sections is in the order of 36-37% and for the
flat products from 25-269%.

. 23‘22!.

Table 2, already quoted, gathers the present gross
and retail prices of the different steel products, at 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 shipment of construction bars.
Date of liquidation: 14 November 1970.
Weight of shipment: 1,129,715 kgs.

Components Accumulated

(FM) Value (FM)

CIF Dakar Value 98, 284, 502 98, 248, 502
. Forfaite 1% 982, 845 99,267, 347

. Transport Coete to the
border with Mali 10,810,682 110,078,029

. Custom rights Exsmpt 110,078, 029

5. Importation Rate (20% value
at border) 22,015,606 132,093,635

. TVA (11.1% on/value after
customs rights and import
rate) 14,662, 393 146,756, 028

. Charges for Interior Trang
portation (applicable route:
Border-Mopti at 20, 425

FM/t). 23,074, 429 169,030, 457
. Wholesale margin 23,314,526 193,144,903
. Retail margin 9,737,249 202,802,232




The indicated Table 2 permits the observation
of the increases that over the CIF-Dakar price, entail
the wholesale and retail prices of the different steel pro-

ducts in Mali.

The increases are the following:

Whoiseale  Retail

Construction bars and sections 118-136% 124-153%
Flat rolled products 61-135%, 69-247%,

The conclusions taken from the preceding are
clear. The prices are very high and made higher because

of transportation, tariffs and wholesale margins.

Nevertheless, because of the present circumstan-
ces in Mali, it is difficult to speak out concerning the
sifects that high prices 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 stesl products.

. Market in neighboring countries

Those countries being considered neighboring
and with which the possibility of commerce of steel pro-
ducts exists, are those which compose the Union Douanidre
des Etats de 1'Afrique de 1'Ouest (UDEAO).

The group of countries of the UDEAO cover their
needs of steel products by way of impertations. As for
the flat rolled sections and special steels that will continue

bl




in its present stats for a long period of time, in comn-
trast, as for the construction bars the importers believs
that 80% of these products could be produced in the ars.
This percentage would drop to 65-70% for the sections.

The bars and sections market was evaluated

in 1.964 (1) en the following figures:

country Bars fections
Mauritania 21
Senegal 5.928%

Mali . 1. 471
Subregion Total 1.7117

Ivory Coast 7.198

High-Volta . 1.023
Subregion Total 8.228

Niger 1.328
Dahomey 3.160

Togo g.162 487
Subregion Total 4.068 4972

UDEAO TOTAL 32.7187 20.907
Unit: Metric tons.

The importations had incressed at an anmual rate
of 7-8% between 1957 and 1964, a rate which has nevsr
afterwards been maintained for the joint area. In 1970
it seemed probabls that the importation of bars did not
ourpass 40,000 t, and that of sections 25,000 t. In fact,

in some countries, the steel products market has been

(1) ONUDI: "Conjectures sur 1'industrialisation et 1'econo-
mie industrielle du Mali, 1969-1978" BAMAKO
1969.
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restricted. In Senegal, sspecially, ths present average
consumption of comstruction bars was sstimated at 9,034

t, for the three-year period of 1967-1969, while in the
three-year period of 1961-1963 it alrsady was of §, YA
and in 1969 it was evaluated that the consumption of section
had fallen 30% in comparison to 1964.

Within the UDEAO has been attempted an inters-
tate plan for the steel sector and varioue projects have
been studied, especially on the part of Senegal, without

the materialization of any project up to now.

. E!!'.!!M forecasts

Formulating forecasts with the complex methods
used in Western countries lacks logic in the cass of Mali.
Neither the complicated correlations among nations with

different levels of income and consumption of stesl are

utilizable, nor those which exclusively center on the his-

torical evolution of ths consumption of a single country.
In Mali, it waivers notably from ons year to another and
on the other hand, ths annual consumption per capits, less
than 2 kg during the period of 1964-1969, is found much
below the methodological limits permitting the carrying
out of correlations between the income and consumption

of steel.

As was previously indicated, stesl censumption
figures an annual average of 8,628 ¢. for the peried of
1964-1969, considering that it corresponds with the impor-
tation of the steel products. Making abetractions of the
conjuncture annual variations, that will be very large, it
is eetimated that stesl comsumption cam grow between }
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ond ™ sanually.

Under theoe hypothesis the fellewing average
sanusl consumption for the peried 1972- 1975 would be
ohtained.

1% Asaual srevth 1% Anmual srevih
Bare and light seg

sene (1) 4, 900 6, 400
Other bars and sec-

sons ] | ..
Tetal bare and sections 7,100 9, 300

Flat rolled producte, spe-
cial steels and other steel

products _L3ee 4600
General Total 10, 600 13,900

In the remaining countriee of the UDEAO a future
svelution of demand could follow similar lines. In accor-
dance, the joint ares demand, concerning construction bars
and sections, would amount for the period 1972-1975 to
an aversge annual figure of 72, 000-81,000 t., of which
44, 590 to 50,000 t. would correspond to comstruction bers
and the remaining 27,500 to 31, 000 to eectioms.

The UDEAO, overall, would constitute 8 market
of cortain impertance, but it ie thought very difficult to
base on it at the presemt time, nor befere 1900, the steel
preduction of seme of the member countries. On one hand,
in oll the ceuntries there emiets 8 great scarcity of one

(1) Bars wp to lﬁm,aﬂnqu“u“x4mn‘
flat steck up to 60 x 10 mm.
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of the necessary inputs for steel production, that of

slectric energy (very expeneive, furthermore) and on the
other, above all, the infrastructure of communications

and transportation coets hinder, within such an extensive
ares ae that formed by the member countries of the UDEAO,
that the stesl products obtained in any of said countries

can find themeelves in advantageoue economical conditions

in the markets of the remaining states, in spite of the epe-
cial treatment given to their producte.

Particularly for Mali, ite export possibilities
ars null because of the following reasons:

- The manufacturing of steel producte with sales possibili-
tiee in external markets would make necessary the ob-
tention of sales prices in competitive position with res-
pect to the same producte of other origing.

- The possibility of obtaining such products from local raw
materials is estimated as imposeible by the reasons below:
- Ladkof coal
- Lack of electric power
- Enistence of iron ore, but in orebedies only in explo-
Tation status, but without exploitation.

- Sarting from imported materiale (semiproducts), the coet
iavelving the transportation from the origin country (mor-
mally Lurope) to Mali should be considered, and later
the delivery of the finished product to destination point.

The competition of this product with that one
coming from Europe appears to be impossibls in all the
coast located peints, by the following reasens:

- Price Dakar of European bars: 89 FM/kg.

ke




- Tronopert Daher-Bamake (the enly point with power)s
Point of the ceast: 76 FM/xg.
(Boe tabls n® 2).

As it may be appreciated, the transportation pri-
ce enly §p and from Mali is 85% of the tetal price of the
preduct coming from Europe. Such is the case that would
take place with Mauritania if Mali intended to sxport to
that country.

On the other hand, thess countries whose demand
ie higher (Senegal and the Ivory Coast) have their own
plans of commissioning small stes! plants destined to cover
the internal demand of those products of greates consump-

tion (concrste reinforcing bars).

Concretely, in the Ivory Ceast, it appears te be
in a commissioning stage a rolling mill,and in Senegal
anether ons is in advanced stage of preject.

Therefors, those countries would not be peten-
tial buyers, but may be competitors.

Finally, the interier countries without steel pro-
duction could be possible clients. Those countries, and
their bars demand, were the following in 1970

Niger 2,100 ¢
High-Volta 2, 500 ¢

Frem Mali to these countries, the difficulties of
access ars substantial, but much emaller from Ivory Ceast.

&
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At the present time, the mest that each country
can aspire to, is to satiefy, in part, ite own domestic
domand of construction bars and sectiens, leaving fer a
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later date the solution of the steel preduction problems and
the planification of the secter in the interetate context of
the UDEAO. All the preceding does not mean that stesl
production development on an interstate scale is not desi-
rable; it simply means that it is not an attainable objecti-

ve at the moment.

Certainly, conclusions from the exposed fore-
sights are not very optimiet. No doubt, an strong increase
in demand may take place, the consumption of Mali growing
up to approximately 10 kg/yr. per capita, a figure that,
even very small, would suppose a spectacular increase for

the country.

Evidently, such increase may take place at any
moement, but in the opinien of the Tscniberia's experts,
at the present time no signs are appreciable to allow to
predict when the demund imcrease may start, that being
before of after 1900.

The mest significant reasons are the follewing:

a) Betwoen 1964-1969 the otesl consumption has maintained
iteell practically censtant, the conjunctural incresses
being originated by some impertant construction werks in
the country, but in the ensemble the censumption is
stabilised.

b») The sectors that could influence the most the demand
increase are housing develepment, public works and new
industries.

In the housing secter the Three-Ysars Plan 1970.1972,
yot in forcs, foressss the conetruction ef 400 heusing
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unite in total, a very small figure.

With respect te public werks, the preject of
the Manantali hydropower plant is ready, but no idea is
known about construction dates and financing poesibili-
ties.

Also, a railroad renewsl programme enxiste,
but in a similar status as the abovs ome.

Finally, the new industriss plan included in the
Theeo-Year Plan is very restricted, and even so it appears
as its goals might net been achieved.

In short, it may be stated that the industrial
development of the country, that in the moment it will
start would give place to an important increase in the
steel consumption of the country, has ne starting possibi-
lities for ths time being, as:

- The country has no appreciable internal source of wealth
and the reserves during the last 5 ysars have been
always null.

- Fereign aid has a very restricted character and is con-

sidered as insufficiont for a true development.

Therefore, the precisions included in this report
are estimated as very realistic, although they might be
lavgely surpassed, in case that ths present situation of the
country changes. That is very difficult to predict at the
moement.

On the other hand, the much mers ambitious es-
timnations made previously in a study by UNIDO{) which

(1) Bee page 45, foot nete.
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was enamined in Mali, have not been backed up by the
reality.

Moreover, accepting that the development levels of
the different countries may be stated following modern
terminology, (from start to completion), as:

1. Pre-industrial

II.  Underdevelopment
III. Semi-industrial
IV. Industrial

V.  Post-industrial

At level 11I, for every 5-78 (according to coun-
tries) of Gross National Product corresponds an steel
consumption of 1 kg.

At level 1I, ratio may reach 10§ of produced
GNP/1 kg of steel consumption.

But at level I, the ratio only by exception sur-
pacsse the level of 308 /1 kg of steel, and in many ins-
tances it falls dewn to 30/1.

Mali is placed in the preinduetrial stage and it
io poseible to state that historically, taking inte accouat
the value of its Gross National Product, the steel consump-
tion in the country is not out of proportion.

Evidently, its consumption does net correspond
to its actual steel needs. Neverthelees, the point is that
the filling of this need can only be coneidered within the
global frame of the total needs of the country, which if
slways are alternative, in the case of a country like Mali,
to emphasise one of the needs (such of steel) may unbalance
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for a long peried the economy already bad balanced and
to jeepardise its development possibilities for an even
longer period.

At all events, as the shift to an autosustained
development may ﬁko place in a delay of tims difficult
to be fixed, but which could be placed between 1980 and
1985, the Tecniberia's 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 18, 000 tons
Other bars and sections 8,000 "

Rolled sections, sheets,
special steels and other

steel producte 9,000 "
Total 35,000 tons
To accomplish ths above figures is only a

possibility, conditioned to the above consideratione, but
evidently should be taken in account by all means.




4. §IUDY OF OTHER NECESSARY ELEMENTS FOR THE IN§-

4.1.

4.2,

N A STEEL P T

introduction

As important as the existence of raw materials
for an stesl plant, is the supplying in a regular and eco-
nomic manner of a series of necsssary consumptions for

a normal manufacture within the samae.

In the present chapter, we will analyze the
existence of these elemsnts in ths country, their prices,
and the possibility of adequately fseding the possibls steel

plant whose installation we study.

Electric shergy

This point is studied from its double aspect of
present production capacity and future installation projects,
and production prices and sale of the energy (incidsnce in

the operating cost of the steel plant).

The power installed in Mali in 1968 was in
practics of 29, 890 KVA distributed aproximately in the fol

lowing theoretical form:

Thermoslectric plants 2 groups of 1,500 KVA sach
2 groups of 4,000 KVA each
1 group of 1,000 KVA

Hydropowsr 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 thatof ¢e total installed ca-
pacity, 22,465 KVA wers in thermoslectric plants that used
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fuel-0il as fuels, and the remaining 7,423 KVA in hydro-
power plante.

The poseibilities of the country for the installa-
tion of new power plants are null from the point of view
of the availability of fuel for thermoselectric plants (the exis-
tence of oil and coal in the country is not known), and in

contraet, the hydraulic reserves are very high.

However, the importance of the initial investments
in the hydropower plants in relation with the termoelectric
ones have made that, up to the present time, these resour-
ces have not beon enploited.

The future projects of inetallation of new power
plants are the following:

- Thermeelectric plant of 6,000 KVA with a commissioning
date about 1973 (in reslity, it deals with the expansion of
the exieting ones).

- Hydropower plant of Belingue, about 150 km from Bamako,
with an installed power of 25,000 KVA. The project is
in an advanced stage but ite conetruction bas not begun,
nor can the date of its commissioning be known, although
it ie estimated that it can not be before 1. 978.

- Hydropower plant of Manantali in the Kayes sone, a project
over which, at the present time, there does not exist a
eingle concrete date concerning project, power to install
and commiseioning date. And so we coneider impossible
thinking of a date before 1980, given the state in which

it is found at the moment.
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Appronimately 0% of the cemsumption of electric
onergy eoccurs in Bamake whess domand in the peak houre
reaches 6,000 Kwh.

The direct sale price of electric energy is the
fellowing, according to the time period in which it occurs.

Peak hours (19,30 - 32,00) 51 FM/Kwh
22,00-24, 00) 38 FM/Kwh

Valley hours (0,00-6, 00; 12,00-18, 00) 29 FM/Kwh

In the preceding costs the taxes are not included.

These burden the Kwh in approximately 2 FM. The custom
rights and importation tariffs corresponding to the fuel oil
wsed in the thermoelectric plants have not been included.

The average direct sale price is estimated at
49,33 FM/Kwh and the average total sale price, slightly
higher, reaches 52,12 FM/Kwh. In Mali there doesn't exist
the industrial tariff and the billing to the big coneumers is
done depending on the period (peak, flat, valley) in which
the cemsumption occurs, but without the existence of redu-
cod tariffs for induetry.

The incidence of cos @ ie the fellowing: The
normal is establiched at 0,857, and the consumer who
adapte himself to it euffers no overcharge, nor discount,
which are the following in other cases:

- Ces ¢ grester thanm 0.087: Up to 106 discount
- Cos @ lower than 0.057: Up to0 20% overcharge
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4.3

The annual per capita consumption in Mali is
placed at 22 kgs of equivalent coal, and that of electric
energy has grown from 4 Kwh per capita in 1961 to 8 Kwh
in 1969, sstimating that in 1971 it reached 9 Kwh per capi-
ta for an overall consumption in the country of 44 million
Kwh.

In concluding, it can be said that the average
price of electric energy is very high and that the margi-
nal costs are increasing 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
reflects on the demanded quantity of electric energy, the
demand being in any case modest. For example, in 1972 it
is to be tried that the ITEMA (a textile industry) and the
Hotel de 1'Amitié begin to operate. This by iteelf would
requires the installation of an additional powsr of 1,000
KVA and ITEMA, on ite part, 2,000 KVA.

Therefore, given the insufficiency of production on
one hand, the notable increass in demand, which we esti-
mated surpasses production, and above all, the very high
cost of Kwh, the inetallation of an induetry using electric
energy as raw material reeults, evidently, impoesible.

Xater

Mali hae at ite dispesal a great potential source
of wealth: water. Two rivers, the Senegal and the Niger
irvigate its plaine, owing mest of all to the Niger, with its
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intorior dolta, that the country is net & desert. However,
its harnessing is minimum, and on the other hand, the
Nigev has become an important seurce and routs of comta-
gious diseases, bacterial and microbian.

The cities and towns of Mali lack, almost cem-
plotely, systems of water supply for industrial and domestic
use. Following is gathered the svolution of the water sup-
plying in the period of 1961-1969, for the cities that have
available to them supply systems.

Bamake Kayes Gae DBewsewsi IQIAL

1961 3,931 568 27 84 3, 82¢
1962 3,378 604 N 54 4,273
1963 3,921 83 179 s2 4,738
1964 4, 144 538 100 49 5,011
1965 3, 868 554 407 52 4,878
1966 4, 8097 585 1%0 46 5,678
1967 4, 500 T2 166 sS4 5,292
1968 4, 800 1,102 198 87 6,154
1969 5170 701 187 64 6,122

Unit: Millions of m3

Even in the moot faverable case, which is that
of Bamake, the consumption per inhabitant and day is 78
lisers, including the water for industrial wse, bosides that
destined for demestic use.

In short, water is a limitative facter of preduc-
tion, net for its scarcity, but fer its lack of supplying eys-
temes, reaching & cost of 75 FM/m3 except that destined
for industrial uses, that taking advantage of fiscal tariffe
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roduces its prices to 35 FM/m3, o still elevated tariff.

This limits the possibilities of a plant inetallation
because it is unthinkable an intake of water from the geo-
neral supplying system.

However, no difficulty exiets in inetalling the
plant in a sone close to the river making a private intake

and outlet for the plant, totally independent of the rest of
the general oupply.

In summary, the supplying of water to the plant
doss not present any difficulty in the case of it being ins-
talled in a sone close to the river, and with an exclusive
civcuit of water adapted for the plant, and independent of
the general ome.

The peseible tranapertation metheds for uee in
the country are of three typee: resd, reilread and waterway.
In the fellowing, each is studied in dotail.

4.¢.1. Rand Tranameriaties

Mali had available te it in 1/1/1970, 12,091 km
of reads, of which 7,500 km were practicable at all times.

Accerding te cnn..tv, the roade are divided into
3 clasees:

Lengitude Practicable at
—hml_  allimes
Netional Roads S, 409 4, 500

Reads of lecal interest 4,707 2,000
Reads of regionsl intereet 1,818 1,000
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In 1/1/1970 the paved reade had o longivude of
1,477 hm and in other 173 km the corvespending work was
being carried out. Between 1/1/1969 and 31/12/1969,
143 km had beon paved.

Bamahke is the mest important communication
center by road. Other importaat conters are: Kayes, Segeu,
Bougeuni, Gikasso, Mepti and Gao.

The licensing of industrial vehicles has omperionced
the fellowing evelution:

Light vahicles Heavy vehicias IQIAL

1968 LM 33 1,628
1966 1,308 337 1,640
1967 1,388 199 1,614
1968 1,380 208 1,999
1969 1,007 172 2,09
Assusl Average 1,442 298 1,700

The prencunced decreass im the licensing of
heavy vehicles is attributed to the disceatinuance of ohip-
ments by China, that in 1966 reached s mamimum of 176
wnits, and disappeared completely in 1969,

The transportation costs are high, the average
tariff being 16.30 FM/ten/km.

The cenditions of feasibility of the roads, like
that of the impertant transportation cest, mahke it be com-
sidored as net o fundamental procodure of transporiation,
and only 8o secendary distributer of finished preducts.
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4.4.3. pailread Transertatie

Forming part of the projected Dakar-Niger rail-
road, is found the only route available to Mali. The Dakar-
-Koulikoro segment has a length of 1,288 km of which
645 km correspond to Malian territory. From the Sene-
gslese border, close to Kayes, the railroad is directed
to Bamako passing by Kita. Between Bamako and Kouliko-

ro, final point, measures only 30 km.
The railroad park of Mali is made up of:

15 Diesel locomotives of 300-1.050 CV
3 Automotors of 500 CV
= 7 Steam locomotives of 150-400 CV
34 Passenger cars
- 229 Covered cars of 18-35 ¢
46 Tip cart cars of 18-38 ¢

8 Tank cars of 35 m3

1 Refrigerater car

24 Service cars.

In the fiscal year 1964-1965, the railread of
Mali transported 504, 600 passengers, and in 1968.1969,
634, 300. The respective figurss of passengers/km were
51.9 and 78. 7 million.

For ite part, the goods traffic increased from
314,300 t. in the fiscal year 1964-1965, to 291, 400 in
that of 1968-1969, equivalent to 106.6 and 140 millions of
tens /km, respectively.

The diostribution according to type of traific was
the fellewing:
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Iissal year 1964-69 Lissal vear 1968-69
1000t millions TK 1000t millieas TK
Impertation
Traffic 148, 0 81,2 181, 4 92,1

Expertation
Traffic 39,7 19,8 55,8 30,2

Total. Exterior
Traffic 187,17 100, 7 23,9 122, 3

Interior Traf-
fic 26,5 59 54,5 17,8

General Total 214,2 106, 6 291, 4 140, 1

As it is observable, there exists a great unba-
lance between impertation and enportation traffic, which
in many cases causes the retention in Mali of locemotives
and cars of Senegal, waiting to find freight for the return,

which causes teneions.

Equally important are those caused by the lack

of freight payment. These reasone frecuently force Senegal

te block the railroad, originating serious problems in Ma-
1i. In fact, since the first interruption was produced, in
August of 1960, Mali is detouring by way of Abidjan, &
growing part of ite exterior traffic, a more coetly slterna-
tive when part of the distance ie realised by road, and which
oa the other hand, is transforming the traditional commer-
cisl circuits, Bamako not being in this route the obliged -
conter of distribution.

At present, the capacity of freight transpertation
on the line ie 3, 500 tens per week, oquivalent to 7 traias
weehly, an average being obtained.
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At the present time, a program of betterment
and modernisation is foresesn for the railroad, that could

lead the traneportation capacity, in a first stage, to a
maximum of 4, 000 tons per week, which is equal to an
average of 10 trains weekly betwesn Dakar and Bamske.

However, to be able to surpass these figures a
more important inprovement program will be necessary,
including:

- a public works project, reinforcing the structure of
various bridges.

- a charge of track, for at preeent it is of 30.5 kg/m
and | m gauge, to a track of 45 kg/m.

- acquisition of new equipment and materials as much in

locomotives as in cars.

This program, which in principle is foreseen for
1978, requires an ample plan of investments; thersfore, as a
base datum, a transportation capacity superior to 4,000
tons por weoek should not be considered.

The cost of railroad transportation amounts to
12.10 FM tone /kilometsr, which represents a total price
of about 9,000 FM, from the (rontisr of Senegal to Ba-
mako.

4.4.3. River tcanameriatiep

Appronimately 1, 750 km of the Niger River and
100 km of the Senegal River are navigable within Mali,
while the navigabie length in all seasens is inferier.

The river traffic of passengers and freight hae
changed in the following manner:
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4.4. 4

Lraight
Liasal Year L. 800 ¢ Millians TK Passeassrs (1. 000)
1964-1968 71.40 23. 82 69. 34
1968-1969 $6.07 25. 08 70.09

The carge port is Koulikoro, from where the ri-
ver is navigable up te its mouth.

Therefore, this transportation slement could be
used solely as complementary for the distribution of finished
preducts up to the eastern sone of the country.

Of the possible transportation means to be used
in the country, the cemclusion is reached that only the
railread with Dakar can be considered as & primary route
of introduction.

It precents the fellowing advantages:

a) Connects with the natural port of arrival of raw ma-
teriale, which is Dakar.

b) Permits the use throughout the year.

e) Permits the tranepertation of large quantitieos of mate-
riale.

d) The ceet of son/km is the lowest.

The remainder of the enisting means (truck or
ohip) can be used as a comploment for the dietribution of
finiohed preducts from the plant te consumption peints.

6s




5. COMPLEMENTARY FACTORS THAT CAN INFLUENCE IN
IHE INSTALLATION OF THE STELL PLANT

$.1. Iatreduction
In the present chapter are gathered a series of

complementary aspects, that according to sones or coun-
tries may have a secondary influence, or be of a primary
impertance.

These factors have, on one hand, a direct in-
fluence in the manufacturing (special hand labor), in use
(e traneforming industries), and last in the competition
with other products of the exterior (interior tariffs and
tanes).

Following, we will analise these concepts.

$.2. Laker

In this section, the evolution of the overall pe-
pulation of the ceuntry, is studied in the firet place, later
boing analised the teaching and the evelution of the active
population that makes up the possibility of the existence
of labor for the steel plant.

$.2.1. Papniaties (1)

At the ond of 1.969 the population of Mali reached
4,929, 000 inhabitants /km?, which is equivalent to a density
of ¢,1 inhabitants /km3. Appromimately 530, 000 people (11,2%

(1) Partial transcription of chapter C.3.2.
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of the tetal population) lived in nuclei superier to 10, 000
inkhabitants, that, forcing the issue, could be called cities,
and urban population that living in the same.

The principal nuclei of population ars the
following:

Bamako .......... 189.200 inhabitante

“m LU B N B B B B BN 'l . m "
h”. LI B B BN BN B z" m "
.m.“ LA NI B BB BN R 23. m "

The annual rate of increase of the population
of Mali is 2.1%, while that of its cities reaches 4. 5%,

and that of Bamake 6. 5% because of migratery movements.

The pepulation distribution by ages is the

following:
0 -4 yours 19. 9%
$-9 " 15. %
10 - 1¢ " 14. 0%
19 -19 .00
30 -3¢ " 6. %
-2 5. 0%
0 -3 " 6. 4%
- 5. 1%
“w- -6 " 4.9%
-0 N Y
0 -6 " 3.9%
s-N " 1.3%
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60 - 64 yoare 1.
65 -6 v 1.1%
70 and more ysars 0.6%

The age structure corresponds to that of a
country with high birth and death rates.

In all, the avsrage age in Mali does not reach
20.7 years, and almost half of ths population is less than
14 years old.

Education is one of the gravest problems that
exist in Mali, firetly for its quantitive and qualitivs ineuffi-
ciency, and secondly, because given the low life avsrage
of the population, the investments in human capital have
a too low period of profitability.

Primary education is called basic and is made
wp of two cycles. In a population of these people being
$ t0o 14 yoars old were 1.480.000, thoee found in the
first cycle (the firet five years) of study reached 179,000
in the beginning of the 1.969-1.970 course. Those of the
: second cycle were limited to 37,000.

The rate of schelarisation of the first cycle enly
reached 24.1%. Said rate has suffered the fellowing change.

Course 1.963/64 19.69%
"1, 964/68 31.1%
"1, 968/66 26.0%
"1, 966/67 26.3%
"1.967/68 32. 6%

D L 5, e iy
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Course 1.9%8/69 21.6%
" 1.969/70 34.1%

The demographic increase and the budget reductions
preduced s decline in the rate of schelarisation, that the
standing Development Plan foresees reaching 29.7% in
the ceurse 1.973/1.97¢.

At the beginning of the school year 1.969/1.970,
the number of students of secondary education rose to
2.900, the demand of student openings being superior to
the offer. In that way, of 952 new petitions only 415 (43%,)
could be complied with, for the first part of the "baccalau-
reate'’, while in the second part, of 437 petitions, 259 were
accepted (59%).

The normal schools reckoned with 1, 700 students,
at the beginning of the 1.969/1.970 shool year, the techni-
cal-professional centers with 3,200, and those of superior
education with 300,

The ratios habitually used to characterise the
education, reach the following figures in Mali at present:

Students/ Students/ Teacher/
Seacher clase clans

Basic education, firet cycle 40.7 45 1.10
Basic education, second cycle ¢ 36 1.67
Secondary education 13.8 33 2.40
Nermal education 16. 4 32.8 2.18
Technical-professional

education s 30 3.%
Superier education 6.4 . .

70




g

$.2.3.

Lastly, it should be indicated that so much the
preceding ratios, as the scholarisation figures transcribed,
can not in any case be the instrument of comparison
between the education situation in Mali and the Western
countries, given that the educative realities concerning

quality and means are very different.

Astive pomilaties

In contrast to the developed countries where the
potentially active population is underetood to be that of the
14 to 65 age group, in Mali the euperior limit is 4%
years, the age at which, except for a few cases, the
people are considered to be dependent for their subsisten-

ce.

Consequently, the potencially active population
only represents 38.1% of the total population, a similar
and even inferior percentage to that of the really active populy
tion in developed countries.

Practically all the population works within the
traditional sector, and only a minimum within the modern
secter. Within the traditienal sector are included the agri-
cultural, cattles and artisan activities, etc., and within
the modern one, the few activities that operate in relati-
vely up to date preductive cenditione.

It makes little sense in Mali to distinguish
among the classic sectors in which the Western econo-
mies arc uoeually divided. In fact, the majority of the
population participates in everything, the division of laber
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otill not taking place, and the econemy is a barter eceno-
my, witheut meaey ving become s changs instrument.

The aumber of salaried people, as it corresponds
to a pre-capitaliet situation, is very small. According to
the 1.966 ceneus, the mumber of salaried workers wae 51. 254,
but other estimations limit eaid number to 18, 000-20. 000 .
pereons. Whatsver the real number, the conclusion is iden-
tical; the production relations correspend to a pre-capitalist
state of the economy, that is to say, characterised by the -
Aen -accumulation of capital

The total of the salaried workers is distributed
in the fellewing manner:

Public sector %
Cemmerce & Banking 19%
Cenetructioa !nduetry 15%
Agriculture 11%
T ransportation 10%
Induetry (Without Cons-
truction) "
Nea-Classified L))
Tetal 100%

In the 1965-1969 peried, 10, 800 offers of employ-
ment subject to salary were registered, which equale an
ennual average of 2,160 offers. For its part, the demands
surpaceed the figure of 25,000 for the period already
mentioned. Last of all, the number of employments covered
was 8,900, that ie to say, 82% of the offers, and only
35% of those demanded
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The paid salaries in Mali rise to the fellowing
menthly figures:

R R T A

Unqualified worker 18 §
Bpecialised worker 30-50 §

Shop foreman 50-100 §
Native engineer 130-200 §
Foreign engineer (1) 1.600-1.800 §
Administrative official 60-100 §
Accountant 100-120 §
Perosonnel chief 120-160 §$

In Mali, one can not speak about employment
and unemployment levels according to the theoretical con-
cepts elaborated in the West, which meaning is very
different in that country. Unemployment in capitalistic
countries meane that there exiets an ensemble of people
wanting to work and looking for it, but who can not find
smployment within their profeesional category. Unemploy-
ment in Mali does not mean lack of work, because it is
difficult to determine if those that find themselves carry-
ing-out activities such as ambulatory sale of goods of
small valueoreervices of automobile guarding, are or not
occupied. On other hand, it is difficult to classify them
in any professional category. In short, the only thing that

can be said ie that,in any case, their work is not very

i3
é
*
.

productive, due to climatological reasons, because of the

(1) Including truvyollin. expenses, lodging, etc.
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model culture demands it, and most of all, because of the
lack of a modern werk offer, and the excess eof traditio-
nal labor.

5.2.¢. Skilied labor in stesl masulachuring

It can be said that there practically emists no

experience in the steel field. In fact, up to the present
time, the totality of the steel products used in the country
originates from outside, and the scrap produced is stored
or sold to other countries (fundamentally Ivory Coast).

. However, important expertise can be found in
machine reparation shops. There exists in Bamako two
shops that can be used and cover a good part of the necessi-
ties of an steel plant. These shops are:

- A ohop of railroad repairs, belonging to the railroad

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

In both shops, considerable skill and equipment
were observed, that permit to foresee a normal mainte-
nance of the steel plant, its greatest incomvenience being

the lack of the regular supplying of spare parts.

All the same, the total lack of labor with a
minimum of experience within the stesl production field,
makes necessary the previous assistance of a team of
advisers that must remain in the country for a long time.

This reason is one more which adviee the insta]
lation, in a first stage, of a production plant of restricted
capacity for the country's own necessities, although aimed
te & greater future development.

(N




Irsaafarming induasrias
The existing industry in ths country was formed
at the ond of 1968 by the fellowing plants:

s) Hate industries

- SNEHM. 8. M. of Exp. of Oil Products of Mali

« QONFA. S.N. of Exp. of Slaughter-houses and annexes.

- SOCOMA. 8.N. of Exp. of Canning of Mali

« SONATAM. SB.N. of Exp. of Tobacco and Matches of
Mali

« COMATEX. Malian Textile Company

« A.C.M. Gensral Shops of Mali .

- SOMACO. 8.N. of Construction Materials

- SONETRA. B.N. of Construction Enterprises

IN. National Printing Office

b) Mined
= SOCORAM. Radiosisctric Censtructions Company of
Mali
- E.D.M. Powsr of Mali.
c) Private SOmBARY
Upholotery Shop (UNICCOP) Bamake, 000 sq. m.
of upholstery
Metal Shop (ACM), Markale. 2503 FM.
Metal Shop (ACM), Koulikoro, 30; FM :
Wood Shop (ACM), Bamako. 120} FM.
Ceramice Shep SOMACO. Djikoroni. 410-380 T %
Brick Plant SOMACO. Moguambougou. 3.300 T

hiq. 15.000 sq. m.

4]




Marble Quarry SONETRA. Sekinkeguy. 1200 T
marble plates.

Marble and Granite SONETRA. Bamako10.000 me

Plant marble plates. 17.000 sq. m.

Radicelectric Shep SOCORAM. Bamako. 12.000 unite

Insscticides Shep D. of Industries. Bamako. 6 millions
de b. 2 millions de p.

National Printing Bamako. 108; FM

Office

Hydropower Plant EDM. Sotuba. 6800 KVA

After that date the following plants have been

commissioned:

- Ciment Diamou 350.000 T of ciment
- Milk Bamake. 5.000 1. /day

- Woed ACM. Bamake

- Tamning ond ohees Bamako. 20.000 pieces

35.000 pieces

Finally the installation projects of new plants
retor to the fellowing preducts:

1) Canning plant for temate and fruit juices of Baquineds

2) Oil and soap proeducte of Koulikoro

3) Brick plant of Magnambeugou

4) Assembly shop of radieslectric material (BSOCORAM)

8) Textile combine of Séjou

6) Upholetery and Craftmanship School shop of textiles

7) Formulation and conditionning plant for insecticides

8) Frigorific packing plant of Bamako (with annexed in-
dustry of tanning and shoe products).

A it can be observed {rom all the rumming
instailations, omly the metallic shops use steel preducts as




sow matorvial in their preduction pregrams.

Thevelore, it can be stated the imemistence in
the sountey of an osteel preducts transforming industry.

Btarting from the this fact, if may be concluded
that the erection of a steel plant in the ceuntry should be
simod to obiain the preducts with s moet direct consumption,
as cemstruction bars and sections.

$.4. Cuptams Duties and Tanes
5.4.1. Eatry Tarills
}
Sanaral Ramiatisns
By emtry tariffe are hnown all { ndivect tamee
encumbering incoming geeds to the territery of Mali and
doclared for consumption.
} Among entry wnes Whe following ones can be
‘ diosinguiohed:
o) Caatam Dutias (R.R.)

o ot L R
4

It hae an cssentially pretective character. It is emly
applicable to cortain products acconding to their origin

and Provenance.

: The inscrived quotas to the tariff ave thees of the mini-
. mum tariff.
‘ ») imsast Duties (I.L)
It ie Mﬂn&opﬁﬂuvaﬂﬂﬂm&
It has cssentially a fiscal character.
7
+




) Addad Yalne Tas. (LY. A.)
It is applied to all imported goeds whatever their
origin or provemance.

¢) sl Tax (I. L)

It is only applied to imports of alcoholic beverages, oil
products and tobacco goods.

The general regulations for the collection of the above

entry tariffs are as follows:

. RD
It is liquidated on the tanable value as defined in ar-
ticles 2 ot 17 of the Customs Cods.

: LL
It is liquidated on the tamable valuwe, augmented by
the D.D. ameunt.

3. LYA
It is liquidated on the tamable value, augmented by the
D.D. and the T.1. ameunts.

¢ Lk

It is liquidated on the tanable value, sugmented by
the D.D., T.1. and T.V.A. amounts.

B S T,

The T.V.A., has & logal rate and an usage rate.

: Furthermere, the T.V.A. has a commen rate., an increa-
ood rate and & reduced rate.
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hasl zate  Naase rate

Commeon rate (T.O.) 20% 1%
Increased rate (T. M.) 40% 66, 6%
Reduced rate (T.R.) 10% 11,1%

The T.V.A. is liquidated by applying the usage rats.

Table n? 3 (see C.3.4.3.) shows the entry tariifs appli-
cables to common metals and transformed products of
these metals, imported by Mali. The annexed table
shows the applicable tariffs to the materials and equip-
ment used in the presently studied plants.

s.4.2. Custems Union of West Africs Hates (WDEAQ)
The UDEAO includes the following countriss:

Mauritania
Senegal

- Mali

Ivery Coast
High-Voita
- Niger

- Dahomey

- Tego

Following the Agresment signed in Abidjan the
3rd. Junes 1966, the products with origin in the UDEAO,
introduced in a member State are submitted to a fiscal
tanation, whatever their form, and which total amount
will be squal to the 50% of thse most favorabls gliobal fis-
cal rats,applied to the similar imported product.

Act n® 1/UD/1967 sets that the most favorable
global fiscal rate should be undsrstood of the ensemble of
the applicable fees to the similar products imported {rom

s e R SRR o R A A e e
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the EEC, with & minimum of payment equal to the de-
mestic tanes.

s) Applicable fiscality to origin products manufactured in
s member State of UDEAO, exclusively or incorporating
raw materiale foreign to such State.

- Ensemption of D.D.

- 0% of T.1.

0% of T.V.A.

50% of T.L.

Minimum payment equal to the amount of domaestic
tanes (T.V.A. and T.L.).

») Applicable fiscality to raw products in provenancs of a
member Btate of UDEAO and to the obtained preducts
only {rom the abeve, as seen as their packing (what-
ever their origin).

- Ememption of D.D.
- Enemption of T.I.
- Payment of T.V.A.
- Payment of T.L.

5.4.3. Ihe Euresssn Ecesemic Communitx (REC)

All goods and products coming frem EEC mem-
ber States, take profit of the D.D. smemption, intending ,
to their erigin and transport by the most direct road pre-
duction of evidence.

$.5. Pralazsnces sranted io industrial iovestimants

Regulation n® 29/CMLN of 23 Mai 1969 esta-
blished the different clases of industrial prejets having &

83




-y —

priority, ameng which are the metallurgical ones.

Following such Regulation, the Republic of
Mali may grant to the Companies having a priority the
bonefits of an special system taking the twe fellowing
forms:

- The common system
- The particular systom

$.5.1. Prafarsaces acanied \o tha coNNMAS Avstem sulificaties

The most important related to metallurgical
Companiss are the fellowing:

|. Emoneration from payment of import duties during.
ten years.

a) On materials, oequipment and teels directly needed
for the preduction and transforming of products.

b) On raw materiale and preducts taking part integrally
or by part of their elaments in the compesition of
the manufactured or transformed preducts.

c) On raw materisls and products aimed to the nen
rousable conditionning snd packing of manufactured
or transformed preducts.

3. Emeneration frem industrial and commercial prefit wnes
during the firet five onploitation trading years.

3. Enensration frem patent's tamation during five years.

¢. Enencration during five yoars of land tancs on buildings.

5. Enenaration during five yars of tamss on unalionable
prepertios.
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$.5.2. Prafaxsases azanted \e the marticular svelem sualifisaies

In the case of metallurgical investments, the
particular system will be granted to the Companies that
will have a paramount importance for the econimic deve-
lopmeont of Mali and with an investment program net belew
00 milliens F. M.

The most impoertant preferences for metallur-
gical companies are the following:

1. The preferences granted to the common system.
1. Agreement with the State including:

8) A maximum duration peried of twenty years, sventually
outendable for a new five years period.

b) Fiscal and import duties system stabilisation during
the validity of the agreement. Such stabilisation
includes tanes, tanations, fiscal fees and Gevernment
duss of any kind existing at the signature date of the
Agrement decres, both in ite pesition and in ite
percentage.

}. GQuarantess on banker's credit matters.

¢ Eventuslly, guarantess sbout the usage modalities of
water resources and other needed in the enmpleitation.
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D. PAEFEAAIMLITY STURY
1. QENERAL REMARKS

In the first phase of the study, they were described
the conditions in which the country finds itself and which per-
mit to recommend the most adequate solutions for the installa-
tien of an steel plant in Mali.

The difficulties found are motivated basically by the
fellowing facters:

. Distance from the sea, which represents lack of raw mate-
riale at acceptable prices.

Swmall capacity of internal transpertation.

Bcarcity of electrical emergy.

- Small market.

Lack of capital.

- High tanee.

In this way, the fellowing peints have boon determined.

1.1. Zasheishl salatiss

Ameng the different precesses kneown about the preduc-
tion of steel, the only ene which is comeidered foasible at
some oxtent, ot the present time, is the electric furnace
for the melting of ecrap.

In any case, even this nrecess which in principle i
the only one to be considered fessible, finds o grave aiffi-
sulty in the scarcity of electric power in the country.

Te this point must be added that the power price is

o0 high that it makes impessible to use the electric fue- ‘
2000 08 & process of steel preduction.




llzl

In sections 2.5 and 2.6 the resuiting cost of the
stesl which would be obtained in the country has been
calculated, from which is concluded its lack of competition
with the imported product, which would always be offered
at & much lower price. However, throughout the length
of the study is repeated the conveniencs of foreseing
the inetallation of an electric furnace, at the moment
when the giant hydropower plant at Matali is underway .

The etesl plant would be installed in the Kayes region
(next to the power plant), and would consist of ite own
rolling mill, although it should also be anticipated the
possibility of eending billets to the first rolling mill insta}
lation in Bamako which by that period will have a produc-
tion capacity of 14.000 t/a year, working at two shifts.

Finally, the idea of another different method of manu-
facturing, starting off iron ore as raw material at the pre-
sent time, and even counting with the hydropower plant at
Mantali, is considered unfeaeible from svery possible point
of view,

Ralations with other cowrtries

The eteel market in countries which we could eay lie
in the poseible sone of influence of the steel plant to be
installed in Mali, io extremely reduced. Only in two coun-
tries can it be said that there is a conpumption, in a cer-
tain way, important. Theose two countries are Senegal and
Ivery Ceoast.

Ivery Coast, at the present time, has o bar rvelling
mill plant ueing scrap as raw material. Therefore it is net
fossibie to think of selling to this countey.
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For ite part, Senegal has no steel plant, but it
is trying to carry through a 20.000 t/yr one, and its
proyect is in a advanced stage. Bscauss of this, we esti-
mate that thie country can not be considered as an imper-
ter, but shortly as an exporting country.

The other countries of the sone, of which no plant
projsct ie known, have a very low consumption, although
they can be coneidsred as potential marksts of the produc-
ing countriee of the sone. Howevsr, given the great in-
fluence of transportation and the necessity of importing a
grest part of the raw materiale, the resulting prices would
be higher than those of the products directly imported from
Europe.

A common policy of trade protection could be ss-
tablished by theese countries, to fight back against third
countries, but at the present time not only do differences
exist, but there seems they are becoming even more im-
portant.

Becauee of this, and although in some casee there
might be realised some type of exportations, it muet be
considered realistically that they will not exiet and that
the study of the installation of a plant should be done on
the basie of the forscast of the country's interior demand.

Erasent and futyre consumption in Mali and other countries

In Section C.3.4.6., somse forscasts concerning
the future demand of Mali and neighbouring countries have
been done. Those forecasts are very difficult to precise,
given that in countries with so low consumptione, the reali-
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sation of on impertant werk conducee to duplicste the
stesl consumption.

On the other hand, & pregram of emterior help
may give rise to a strong increase of the country's in-
dustrialisation with a corresponding rise in the demand of
stesl preducts. However, because there exists no indication
of this type actions, it has been realistically (1) estimated
that the consumption figures will be of the following order.

Mali UREAQ countriss
L2713 L0 1913 1.900

Bars and light seg

tions. . ... 6.400 | 9.000 32.5%00 43.070
Other bars and
sections ......... 3.900 4.000 14.750 23.200

Tetal bars and seg
tiome ...ciiniennn 9.300 13.000 47.1%0 66.270

Relled preducts,

plats, epecial stesls

and other steel prp

ducts . ..o 4.600 6. 500 29.2%0 41.030

TOTAL 13.900 19.500 76.500 107.300

The domand has been separated in these three
sections for the fellowing reasens:

a) Bare and light sections are the simplest preducts to ma-

(1) Nowever, it must be taken inte account what is indi-
cated in paragraph C.3.4.6., final lines.
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nufacture, and from which starts ths steel production of

a country. On the other hand, this type of product per-
mits to obtain profitability from plants of a very reduced
production capacity.

P e
s

R A

At the present time, there sxist a plant of this type on
Ivery Coaet and a project which ssems to be in an ad-
vanced stags in Senegal. In the prssent study, a plant of
this same type is also proposed for Mali. In the rest of
the countries the existence of any installation projects

are not known.

b) The medium and heavy bars and ssctions make necessary
S a much higher investment and maks obligatory a far
higher production in order to obtain profitability from the
plant. With the considered consumption figures, the ins-
. tallation of a plant of this type does not seem profitable
in any of ths countriss for their own use, and only the
installation of a plant for collective consumption seems
feasible but at a date after 1.980.

c) For the epecial steels and plates, the necessary capaci-
ties are even superior, for which any prevision in that
respect is impossible.

1.4. Use of Natursl Resources

From a steel production point view, the known
resources of ths country do not carry a great importance

’ concerning the installations which are foreseen, i.e.:
- iren Ore
b " All the stesl production systems, that could be

installed beginning with iron ore, have been re-

b AR s o L
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E jected for varieus reasems, therefere that raw
‘ maserial could not be used in the country.

The domaestic scrap production, although being

small, could be used altogether with that of
importing for the electric furnace charge.

However, and as it ie economically justified
at the end of the study, the installation of an
slectric furnace ie not coneidered advisable at
the preesent tims.

- Rastzis Easray
The present needs of electric snergy in the coun-
try are squivalent to the present preduction. On
. the other hand, the increase arising in the con-
sumption surpass the inetallatien echedule of

new power plants, which makss unfeasible the
installations of new plante of great energy con-

sumption.

Thie, plus the enormoue prices of Kwh, makes
imposeidbis the installation of an electric fur-
nace to melt scrap, eoven for small pseduction

capacity.
- Xalar
The quantity of waster in the country is extensive,

but practically it ie only available from two great
rivere, the Niger and the Senegal. Outside of

o
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these river beds the distribution is practically
nil, and the m3 price is very high.

Being se, any type of industry with an impor-
tant consumption of water (such is ths case
for an stesl plant) must be locatsd on the ri-
ver banks.

In this way, it has been determined as the mest
convenient installations sites of the latsr pre-
sented plants, that of Bamako (environs) for

the reolling plant, and Kayes for the slectric
steel plant, although this at a much later date.

In summing up, it should be stated that ths coun-
try's own resources do not permit, in any way, to affirm
the convenience of erecting an steel plant, which is condi-
tioned, from technical as well as from ecommical points of
view, by ths development of ths demand of steel products.

- SABAGitY of the installatiop

Taking into account all aforementioned considera-
tions and the contents of the preceding points of the study,
the fellowing installations are considered as most conve-
nient for the steel production development of Mali, in
agreement with the time program which is indicated below.

a) Installation of a rolling mill for bars 6 to 20 mm of §
and sectiomup to 30 mm, with a production capacity of
7.000 t/yr. working at an § hours ehift a day.

The mill will be fed with billets imported {rom Europe,
being convenient to obtain a long range contract with
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b)

some stesl industry in erder to procure a price as
good as possible.

The installation will be located in the Bamako environs,
having to begin inmediately the project studies, so that
the plant will operate by 1.976.

During a first phaee, said plant will be operated at one
shift, being estimated that by 1.980, and perhape even

before this date, it will be operated at two shifte. That
is to say, the plant would have a total production capa-
city of 14.000 t/yr.

This plant will be endowed with a low degres of mecha-
nisation, which results convenient at the present timse,
due to:

- Low cost of labor

Creation of a larger number of work positions since

the present labor supply is great.

A smaller initial investment in ths plant
Lower risks and importance of break-downs
Lower need of labor specialisation

Lower term in the providing of equipment, installation,
and commissioning.

Installation of an electrical steel plant for the production
of billets. The production capacity of said plant will be
25.000 tons/yr., and will be located at Kayes, that is
to say, next to the only great power plant planned for
the country, that of Manantali.

In principle, it is not only foresser the installation of
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the otesl mill, Wt alse the correspending relling piant,
although sventually work weuld be started exclusively

with the eteel mill. Rolling operations would be performed
in the plant of peint 8), which, as was previously etated
would have a capacity of 14000 t/yr. working at 2 eshifte
(with mechanieation, this rolling mill can get a capacity
similar to that of the steel mill).

The raw material will naturally be scrap, which in part
will originate from the country, and the reet to be im-
ported.

Ceacerning the date of the commiseioning of this plant,
it is imposeible to fix it, since as has been repeatedly
stated, it depende on the Manantali power plant which
finde iteelf in a very preliminary etage.

In the present chapter and in point 2 the following pro-
jects are studied in a detailed manner.

1) A relling plant of 4.000 t/yr. of bars and light sections
at one eohift, processing imperted billets.

1) A rolling plant, which is the recommended one, fer
7.000 ¢/yr. at ene shift.

The same plant at twe shifte for 14.000 t/yr
3) A stesl mill and relling plant for 7.000 t/yr.
4) A steel mill and relling plant for 25 000 t/yr.

85) A stesl mill, continuoue casting and relling mill for
25.000 t/yr.

All these prejecte are studied both from a technical and
an econemical peint of view.

i
3

s B e NS i e

e e



1.6

Resommendations

Concerning the plan of action to be realised for
the proper development of the steel industry of the country,

theee set forth are the main recommendations:

1) The installation of a great capacity plant should be poste-
rior to the installation of Manantali power plant, which

is a project of great importance for the country.

2) At the present time, and in agreement with the existing
and foreseen demand, an installation for great capacity

would result unprofitable.

3) 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 stesl products manufactured in that plant,
being the cost of the billets 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 steel production experience,
which at the present time is non-existent and will
be very necessary in case of future installation of a

greater capacity plant.

In this way, it is recommended to the country's
authorities, the following plan of action at short term, {rom
the steel production point of view.
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- immeodiate commencement of the realisation of the project

to ervect & 7.000 t/yr. plant in Bamako, the productien
starting date being set for 1.97%.

- Simultaneous search for equipment suppliers and their
financing within the country or outeide.

- To determine the moet adequate location fer the plant
with a otudy of the civil and nececsary foundation werks.
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2 ATURY OF THE PROPOSER SOLUTIONS
2.1. Relliag mill nlant starting {rom biliets, for 4.000 t/yr.
This rolling mill is capable of relling 4. 000 t per
shift, working 8§ hours per day.

The number of working days will be 280 per year,
equivalent to 2. 240 hours/year. Therefore, the average pro-
duction unts to 1. 785 Kg. /hour.

The working program, adapted to the present needs,

iacludes the rolling of 6 to 20 mm concrete rsinforcing bars.
Also, angle bars up to 50 mm flange can be rolled.

The installation includes a main building, 16 m wi-
de and 64 m long, provided with a 5 ton travelling crane, to
discharge the billets from the trucks coming from the Bamako

railroad astation, on the Dakar-Bamako line.

The installation foresees the minimum possible in-
vestment, in order te offer the highest possibilities of employ-
ment of local laber, as this is advisable taking into acceunt
the preseat circumstances at Mali.

3.1.1. Qaasrigtien of the installation
Qnarating arecess

The billets, purchased abread, have a section of
100100 mm and are cut to length by a shear, according to
the necessary weight suitable to the section to be rolled.

The billets are fed to a pushing reheating furnace
with side discharge of the hot billets.

The installation includes:

_—— e
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1 relling mill, 350 mm, with 3 three-high stands,
1,000 mm barrel, and a finishing two-high stand,
600 mm barrel.

1 500 CV motor, flywheel, speed reducer to 120 r.p.m.,

and gearbox.
The first is a roughing stand.

When only 16, 18 and 20 mm bars are rolled, only
the 4 stands of this mill are used.

The fourth is a finishing stand, two-high.

The relled bars are cut to 12 m lengths, and
therefore the charge will be calculated in a suitable mul-

tiple amount to avoid losses.

In any case, we estimate that no problems will
arise at Mali for the selling of not standard lengths, as
the product has a much higher price than the usual one at
the world market, as it will be shown in the cost analy-
sis. Therefore, it is advisable to avoid losses originated

by cutting to standard lengths.

- 1 mill, 300 mm, with 4 three-high stands, 800 mm bar
rel, and with a two-high finishing stand, 500 mms bar-
vel.

« | @89 CV motor, fhywheel, speed reducer to 200 r.p.m.
ond goarbex.

- This mill is wood for We finishing operations of the'
‘. .l lon i‘ and 14 mm bars.

In this inetance, the billet is roughed at the lst.
stand of the 350 mm mill, using the 2nd. and 3rd. stands




of this mill as intermediate, being finally rolled at the
300 mm mill.

The 6, 8, and 10 mm bars will be coiled.

The 12 and 14 mm bars will be cut at 12 m
length, by shears placed at the exit of the finishing etand.

The end part of the bay will be used as ware-
house for finished products.

For small repairs a lathe,a planer, a saw and
a welding machine will be available.

The plant will be fed by a 1, 200 KVA substa-
tion, capable of standing the overloads produced by load
peaks at the rolling mills.

A fuel-oil tank for the reheating furnace and a
water cooling plant for the rolling mill will be also in-
cluded.

It is very important to provide a suitable stock
of relis in order to change those broken or worn away,
taking into account the long distances from the roll sup-
pliers. |

Alse, the sufficient amounts of spare parts to
sllow a2 good maintenance service should be foreseen.

To aveid difficulties, the rolling stands will be
provided with ball-bearings; this will eliminate the spare

parts corrssponding to other bearing systems.
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3.1.3. Ecssmisal stety
Sensumations

To obtain 1, 000 kg of relled preducts the ave-
rage conosumptions will be:

<laits  IM/Unit  Ietal FM

Fuel-eil 0 Kgs '1) 3.600
Electric Power 130 Kwh 30 4. 560
Water o md (] o~
Relis 1,9 Kge 1.1% 1.728
Refracoeries ¢ Kgo ” §52
Miscellancous -—iip

laber EM/man-year  IemiIM

| Lathe-operater 064. 000
3 Mechanice 064. 000
2 Electricians 064. 000
3 Furnace-mon

12 Rollers

¢ Borokeepers
1 Crane operater

4 Reverves

»

Salified sersssssl
1 Mill superintondent
1 Mill fereman




Manasement and stall perssanel

IM/mac-year  Iswl FM

Manager 10.000. 000
Accountant 1.100. 000

1 Purchasing and store
clerk . 100. 000

Sales clerk . 100. 000
Cost accounting clerk . 100, 000
Administrative assietants $76. 000
Storeroom assistante 432.

Watchmen 120. 000

Total 44 persons

Iavestments

2 Rolling mills (500 CV and 400 CV),
including slectrical equipment

1 Billets shear

2 Roller conveyors and shears

1 $ton travelling crane, 16 m epan
1 Rell lathe

1 Reheating furnace

Fuel-oil, water, pewer, scales
and ancilllary instaliations

Traneportation
Erection and commissioning
Tanee

10.000. 000
1.100.000

.100.000
.100.000
. 100.000
.182.000
864.000

360 000
16.776.000

34.996.000

92.000.000
10.000. 000
7.900. 000
11.500. 000
10.000.000
16.000.000

A4.090.000
172.000. 000

4.500.000
$0. 000. 000
43000 000
269. %00. 000




Buildings 190.000.000
369. 500.000

Contingencies, 10% _36.9%0.000
406. 450.000

Officss and ancillary workshop _%9.000.000
Total Investments 426. 450.000

Consumption materials such as rolls and spare
parts are not included, a¢ these items are integrated in
the product coet, and should be included in the necessary

capital for the business development.

Price of imported billets
Thie item swings in price following the interna-

tional market situation.

The billets prices,discharged on Dakar port.can
be sstimated between 100 and 110 $/Tm, or 51,000 and
86,100 FM respectively.

In both cases the F.O.B. plant price is calcula-

ted as followse:

Railsead charges have been calculated with the
data made available by the Dakar-Bamake Railroad Co.
for billets.

The impert tanes are net chargeable for the firet

10 yoars of operation.

The TVA is deductible from the IAS applied to
the finished preduct oold in the cowntry.
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Price at Dakar
Railroad to border
Price CIF border
T.1. (Exempt)
T.V.A. (deduetible) —

58. 066

Railroad border to Ba-
mako 7.7!1
65.858

Transpertation to plant 1. 000
Total 66. 858

Sant of e Gnished preducts

a) Billets at 66. 0858 FM/ton, F.O.B. Cost per ton of

plant {inished product

12) Billets: 1.080 kg x 66.858
FM/ton 12.206 FM

Recovery: SOkg x 3.000 FM /ten -130 M
12.0% FM
22) Rolling consumptions 10.901 FMm

32) Other costs
Mill Labor 9.720.000 FM

Qualified persennel 8.300. 000 FM
Repairs 3.000.000 FM
Amortisation 33.145. 000 FNM

56.365.000 rM
Appliod 10 4.000 t/yeur




42) Administration, management
and other costs '
Personnel 16.776.000 FM
General expenses 10.000.000 FM

Amortisation of
offices and ancil-

lary workshop 1.000.000 FM
| 27.760.000 FM

Applied to ¢4.000 t/year $. 944 M
Average cost per ten of rolled product 103.992 FM

Cost per ton of

finished proguct
b) Billets at 71.958 FM/t, F.O.B.

plant:
12) Billets: 1.000 kg x 71.958 FM/¢ 77.714 FM

Recovery: 50 kg x 3.000 FM/t -1%9 FM
77.564 FM
32) Relling consumptions 10.901 FM
32) Other costs 14.091 FM
492) Administration, management and
other é.94¢4¢ FM
Average cost per ton of rolled product 109.500 FM
This figure does not include either the commer-
cial cests, nor the financial expenses.
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2.2. Relling _mill plant of 7.000 t/yr. per ghift
2.2.1. Production of 7.000 t/yr. working at one phift

Drawing n? 1 shows the general layout of a
rolling mill capable of rolling 7.000 t per shift, work-
ing 8 hours per day.

This installation can also work at two shifts,
and then the production would be 14.000 t/year.

Should the needs of the country advise the in-
crease in production, it may possible to work partially
& third shift. Nevertheless, a third ehift would not in-
creaee much the production, as some time ie necessary
for roll changes, 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 wers
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 days will be 280 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
neede, includes the rolling of 6 to 20 mm concrete rein-
forcing bars.

Also, angle bars up to 30 mm flange can be rel-
led.
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The installation includes a main building, 18 m
wide and 70 m long, provided with a $ ton travelling
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 neceseary to lay the

correspondigg track, and a locomotive would be necessary.

The building is of reinforced concrete construc-
tion, with a simple asbestos roof.

Along the building, warehousee, mechanical

shop and office buildings are disposed.

This installation foresees the minimun possible
investment, in order to offer the higheet 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 warehouses.
1. Rescription of the installation
Qeerating process

The billets, purchased abroad, have a eection
of 100 x 100 mm and are cut to length by a echear,
according to the necessary weight suitable to the sec-
tion to be rolled.
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The billets are fod to a pushing reheating fur-
nace with side discharge of the hot billsts.

The installation includes:

1 rolling mill 350 mm, with 1 three-high stand,
1.000 mm barrel, 3 three-high stand, 800 mm barrel,
and a finishing two-high stand, 600 mm barrel.

500 CV motor, flywheel, speed reducer to 120 r.p.m.
and gearbox.

The first is a roughing stand.

When only 16, 18 and 20 mm bars are rolled, only
the 5 stands of this mill are used.

The fifth is a two-high finishing.

The rolled bars are cut to 12 m lengths, and
therefore the charge will be calculated in a suitable
switiple amount to avoid losses.

In any case, we estimate that no problems will
arise at Mali for the selling of not etandard lengths,
a8 the product has a much higher price tan the usual
one at the world market, as it will be shown in the
eost analysis. Therefore, it is advisable to avoid los-
ses originated by cutting to standard lengths.

= 1 mill, 250 mm, with ¢ three-high stands, 800 mm
barrel, and with a two-high finishing stand, 500 mm
barrel.

- 500 CV motor, faywheel, speed reducer to 300 r.p.m.,
and gearbox.

- Thie mill is woed for the finishing operations of the
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6, 0, 10, 12 and 1¢ mm bars.

In this inetance the billet is roughed at the
lot. stand of the 350 mm mill, ueing the 2nd, 3rd and
4th. stands of this mill as intermediate, being finally
rolled at the 250 mm mill.

The 6, 8, and 10 mm bars will be coiled.

The 12 and 14 mm bars will be cut at lengths,
of 12 m by shears placed at the exit of the finishing
stand.

The end part of the bay will be used as ware-
houee for finished products.

In a side bay, the roll grinding shop will be
placed, including & special lathe.

For small repairg a lathe, a planer, a saw and
a welding machine will be available.

The plant will be fed by a 1.200 KVA eubstation,
capable of standing the overloads produced by load
poaks at the rolling mills.

A fuel-oil tank for the reheating furnace and a
water ceoling plant for the rolling mill will be also
included.

It is very important to provide a suitable stock
of relle in order to change those breken or worn away,
tahing inte account the leng distances to the rell sup-’
pliers.

Alse, he sufficiont amounts of spare parts to
sliow a good maintenance service should bo foreseon.
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To aveid difficulties, the rolling stands will be
previded with ball-bearings; this will eliminate the spa-
re parts corrssponding to other bearing systems.

! Ecesemical siudy
Seneumations

To obtain 1.000 kg of rolled products the avera-
¢ consumptions will be:

Units EM/Unit  Towl FM

Fuel-0il 70 kg 45 3.180

Electric Power 120 Kwh 38 4. 560

Water 8 md (| 64

Rolls 1,6 kgs 1.150 1.840

Refractories 5 5 kge 9”2 506

Miscellaneoue ' 250

10.470
| Lathe-operater 864. 000 864.000
; 2 Mechanics 86¢. 000 1.728.000
~, 2 Electricians 064.000 1.728.000
i 3 Furnace-men 216. 000 648.000
14 Rollers 216.000 3.024.000
b ¢ Storekeepers 216. 000 1.296.000
1 Crane operator 216. 000 216.000
-] Reserves 216.000 1. 512. 000
% (1) 11.016. 000

(1) The above figure is the Recessary one, but it is possi-
ble that at Mali more people will be necessary. Neveg
theless, this fact does not alter subetantially the cest,
taking into account the cheap local labor.
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Qualiflied nersssnsl  IMOmassxsar  Istal IM

1 Mill superintendent 7.000.000 7.000. 000
-1 Mill foreman 1. 500. 000 _1.900 000
2 8. 500.000
Masagament aAnd siaffl perasmnel
| Manager 10.000. 000 10.000.000
1 Accountant 1.100. 000 1.100.000
1 Purchasing and
stere clerk 1.100.000 1.100.000
1 Sales clerk 1.100.000 1.100.000
1 Cest accounting
clerk 1.100.000 1.100.000
3 Administrative assig
tants $76. 000 1.728.000
3 Sterercom assistants 432.000 1.296.000
_J Watchmen 130. 000 — 260000
14 17.784.000
Total 521 persons 37. 300.000
Inyastsnanis

2 Rolling mills, %00 CV
each, including electri-

cal equipment 140.000.000 M
1 Billets shear 10.000.000
2 Roller conveyors and

shears 7.500.000 "
15 ton travelling crane 18 m |

span 11.500.000 "

“ 1 Rell lathe 10.000.000 "
| Pushing reheating furnace,

4 t/hour ' 33.000.000 "
1 Coiler 10.000.000
1 Flying shear 30.000.000
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% Fusl-0il, water, power,
scales and ancillary ins-
tallations _30.000.000 I
287.000.000
Transportation 5.000.000
Erection and commissioning 76.000.000
Tanes : . "
404.000.000 "
Buildings . . "
$24.000.000
Contingencies, 10% _5¢2.400.000 "
$76.400.000 "
Offices and ancillary work-
shop _20.000.000 "
Total Investments 596.400.000 "
Consumption materials, such as rolls and spare
parte, are not included in the investments, as these
itemes are integrated in the product cost, and should be
included in the necessary capital for the business deve-
lopment.
Brice of imperted billets
See point D.2.1.2.
Sant of the finished areducts Cest por ten of
a) Billets at 66.058 FM/ton, Alaished neanc
rF.0.n5. plant
12) Billets: 1.080 kg x 66.838 ,
FM/ten 11.306 FM
Recovery: 30 kg x 3.000
FM/sen 100 FM !
.0% FM i
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Cost por ton of

{iaished produsct

32) Relling consumptions 10.470 F'M
32) Other coste

Mill labor 11.016.000 rM

Qualified pereeg

nel 8.500.000

Repaire 5.500.000 "

Amertisstion 31040000 "

74.056.000
Applied to 7.000 t/year 10.579 M

4%) Administration, management and other coets
Peroenns! 17.704.000 FM
General expenses 11.000.000

Amortisation of
offices and anci]

lary werkshop 1.000. 000 "

29.704.000 "
Applied to 7.000 t/year —$AMTN
Average cest per ton of relled
product 97.359 FM
®) Billets at 71.958 FM/ton, Cost per ton of
F.0.8. plant: Saished sreduct
12) Billete: 1.000 kg x 71.958
FM/son 17.7Tl4 M
Recovery: 30 kg x 300
FM/von —Ai0 M
17.564 M
3¢) Relling conoumptions 10.470 F'M
32) Other costs 10.579 M
42) Administration, management
and other ~L.A8 M
102.067 M
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2.2.1. Pratuction of 14.000 t/vr. working at twe shifis

The installations are the samse as in the previous

case, except that the work is done in two shifts.

Esonemicel Btudy
Censumpations

To obtain 1,000 kg of rolled products the avera-

ge consumptions will be:

Unite EM/Unit Iotal FM
55 kgs
120 kwh

Fuel-oil
Energy
Water

Roils
Refractoriee

Miscellanesus

laber

| Lathe operater
4 Mechanice
¢ Electricians
¢ Furnace-men
30 Rollers
11 Score keepers
1 Crane operaters
13 Reserves
¢

8 md

1,8 kgs 1.1
4,8 kgs

IM/man-year

119

864.000
864.000
864.000
216.000
116.000
116.000
316.000
316.000

45
40

s
50
92

2.475
4. 800
64
1.72%
441

9.808

Iewl I'M

064. 000
. 456. 000
. 496. 000
. 396. 000
. 048. 000
. 992. 000

432.000

™ O - W W

20.736.000
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Sualifled perasmnel $ IM/man-vear Iewl FM

1 Mill superitendent 7. 000.
& Mill foremen 1.500.
3
Masasement and sta(f perseansl
| Manager 10. 000.
1 Accountant 1.100.
| Purchasing and stors
clerk 1.100
l Balee clerk 1.100.
1 Cost accounting clerk 1.100.
$ Administrative assistants 576.
S Storsroom aesistants 432.
3 Watchmen 120.
18
Tetal 90 persens
Iaxastments

000
000

. 000

000
000
000
000
000

7.000.

000

-1.200. 000

10.000.

10.000.
1.100.

1.100.
1.100.
1.100.
2.880.
2.160.

000

000
000

000
000
000
000
000

—360. 000

19.800.
50.536.

000
000

They are the same that for the production of
7.000 tons per year, that is to say 596.400.000 FM.

This figurs does not include the consumption

materials, nor the business development costs.

Sant of the finished products

Taking into account the two alternative values
in the price of the billets, the average cost of the rolled

product will be:
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a) Billets at 66. 858 FM/t, Cost per ton of
F.0.B. plant Linished product
12) Billets 72.056 FM
29) Rolling consumptions 9.80%5 FM
39) Mill labor 20.736.000 FM '

Qualified personnel 10.000.000 "
Repairs 6.000.000 "
Amortisation 5].040 000 "
87.776.000 FM
Applied to 14.000 t/yr. 6.269 FM
492) Management, admi-
nistration and other
Personnel 19. 800.000 FM
General expsnses 12.000.000 "
Amortisation (offi-
ces and ancillary
workshop) , .
32.800.000 FM
Applied to 14.000 t/yr 2.2 M

Average cost per ton of rolled product. 90.472 FM

b) Billete at 71.958 FM/¢

F.o.

19)
29)
30)
49)

Cost per ton of

B. plant {inighed preduct

Billets 77.5%4¢ M

Rolling consumptions 9.80%5 FM

Other coets 6.269 FM

Management, administration

and other 2342 IM
95.960 M

2.2.3. Commarison with the immerted preducts

The table n? 2 shows the prices of the imported
rolled bars from 6 to 20 mm. Those prices are the follow-
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ing:

Without tanes:

IMAs
6 mm 127
6 " 126
10 " 134
1" 132
¢ " 120
16 " 119
o 119
With tanes:
EMAs
b mm 160
s " 159
e " 187
n " 183
¢ " 19
LU 149
e " 149

According te the different production hypothestie
and prices of the imperted billets, the following production

costs per metric ton will result:

Ianas IM
33

33
33
31
30
30

30

Production costs of the finished product (FM/t)

Production Billete at Billets at
t/year 66.8% FM/t 71.958 FM /¢
7.000 97.3%9 102.867
14. 000 90.472 95.980
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The billets will be derated of the import
duties during 10 years, and only the TVA would be appli-

cable, which represents 11,1% on the CIF border valus.

According to the different hypothesis of costs
of the billets, the TVA will amount to:

CIF border price
—2f the billets Iva
58.066 FM/t 6.445 FM/t

63.166 7.011 "

2.2.4. Prefiamiliy

Below, for a period of 11 years, it has been
done a short analysis of the plant profitability, which
aimis te study the distinct tax situations. In order to

carry out this analysis, the following assumptions are
set forth:

1. In the first year, the plant will produce 7.000 t.of
rolled products.

2. The market of Mali will allow to increase production in

the following ysare at a rate of 7%.

Production, thus, will develop in the following

Xoar Eradustiss (8)
7.000




Xear Prstuction (8

. 11.240

12.027
10 12. 849 }
1 13.770

It has been already noted that 7.000 tons
are produced at one shift and 14. 000 tons at two, being
poseible to mechanicise the rolling mill henceforth or to
work 20 hours & day.

On the other hand, it ie logical that productivi-
ty will increase year after year, and therefore with the
studied installation it will be poeeible to fulfill the former

The current selling prices made available by
SOMIEX (1) and taken {rom the table a? 2 ars:

. Cnerm bars

IMAs
Sreas Ratall
¢ mm 30 s
(I 06 221
10 01 26
13 208 210
le " 200 208
16 200 208
0 188 200

(1) As it can be observed, the prices present differences
attributable not only to the dietinct sizes of the product.
SOMIEX, nevertheless, states that these prices are those
in force in Mali.
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Letablishing an averags wholesale price,
without taxes of 150 FM, a final price of 180 FM is
obtained after including 20% IAS.

The 1IAS tax is equivalent to 30 FM, which
amply covers the TVA of the billets.

If this plant, being a new one, was charged
with only 10% IAS and only acting on the added value,
the following result will be attained:

- Sale price 150 FM/kg 150 FM/kg
- Border billsts value 58 " 63 "
- Added value 92 " &7
e m ’vz " ‘n’ "
« Sale price 199,2 " 15,7 "

In both cases, ths IAS covers the TVA of the’
imported billets. Therefore it would result an important
decrease in thse amount of the selling prics in the coun-
try, what weuld repercuss advantagecusly in the censump-
tion of rolled products.

Gaat of the relied preduct

According to the diffsrent production levels,
different costs of the rolled product will result:

The cost has been divided into:

12) Cost of the billets: Fimed
32) Rolling consumption: For 7.000 t/yr 10.470 FM/t

" 14,000 " 9.808 "
32) Other costs: "oT.000 10. 579 v
" 14.000 6.269 "
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492) Administration, mang
gement and other: For 171.000 t/yr 4.25% FM/t

" 14.000 " 2.342 "

As ths costs of the intermediate stages in the
production, that is to say betwsen 7.000 t and 14.000 t,
are difficult to establish since this depends on how all the
component parts of the cost may change and since the
detailed analysis of this is not ths aim of this study, it
has to be assumed that a linear variation occurs, a suf-
ficiently accurate method that in no way affects the solu-

tion of the problem.
The following cost will result:
Cost = Price of the billets ¢ sum of the other costs.

The cost at FM/t, of the finished product is
obtained in the way that the table n? 4 shows forth.

It is nscsssary to add the following in order to

arrive at the total cost:

12) Demestic transportation costs which entail an average
of 2. 500 FM/t to establish the same price for all the
merchandise within the country.

29) Wholesale costs sstimated at 1.000 FM/t.

32) The financial sxpenses of the immobilisation of the
raw materials and of the equipment normally used in

the plant (rolls, spares, etc.).

It is assumed that both billets and equipment
must be kept in stock to cover a six month period of
production. This period can be reduced to three months if

long term contracts are made, but it is absolutely necessa-
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ry to take into account transportation problems and the
limited capacity of the Bamako-Dakar railway.

It has been calculated that the capital immobi-
lised for the preceding reasons will amount to 262.500.000

FM, which would represent an annual cost, at the conditions
in Mali, of 26.250.000 FM to be divided amongst 7.000
t/yr of finished products, in other words, at 3.750 FM/t.

If a greater tonnage is produced, the cost per
ton of the finished product would not change, being the
global cost propertional to the tonnage.

Therefore, & sum of 7.250 FM/t must be
added to get the new total costs in the different production
hypothesis and prices of the billets.

Ietal cest of the finished preduct

Production Billets at Billets at

s/ysar 6. 058 FM/t 71,930 FM/t
7.000 104. 609 FM/t 110.117 FM/t
14. 000 97.722 " 103.230 "

Rasuite of the fiscal vears

For the firet five years the tax on industrial
profit, which is 50% of the actual profit, is not paid.

Therefore, the results of the sixth year are
tanable.

For the first ten years, imported raw mate-
rials are exempt from import taxes (T.l.).

The eleventhk year, therefors, is the first year
that this duty is applicable.




Below, the tables n? 5 and n? 6 explain the
forming of the net profit, after the IAS, for the first
eleven years of the plant, having being assumed that the
annual increase rate of the production will be 7%, and

the following hypothesis on billets coet.

1. CIF border price of the billets: 58.066 FM/t, and
hersunder, 72.056 FM as 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 coet 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
doee not include the IAS, a tax that ie repercussed on the
consumer, not altering, thersfore, the results of the tables
which follow.

The calculations included in the above tables
and the profits derived from them, make the implicit
aseumption that the plant works at full capacity in nor-
mal conditions and with a market which absorbs the total
production. On the other hand, between the 1 shift opera-
tion and the 2 shifts operation, it is assumed that the
labor will extend its working hours, or by slow increases
will adapt itself to the requiremente of the different produc-
tion levels.

In the assumption that the plant has availabls |
all the necessary production media to attain 7.000 t/year,
working at 1 shift, the minimum levele of production,
bolow which the plant would work at a loss, are the fellew-
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ing, taking inte consideration a sales price for the fi-
nal product of 130.000 FM/t.

1. Billets at 56.066 FM (border), without T.I. 1.680 t/year
2. Billets at 58.066 FM (border), with T.I. 1.900 "
3. Billets at 63.166 FM (border), without T.I. 1.850 "
4. Billete at 63.166 FM (border), with T 1. 2.100 "

Such low minimum production levels are origi-
nated because in the coste setructure, the variable costs
are the most important part, specially that one of the
imported billets, that just alene amounts from 69% to
72% of the cost, according to the purchasing prices, and
provided T.I. is applied or not.

Nevertheless, it is necessaty to take into con-
sideration, that for a preduction up to 5.300 t/year, a
plant of enly ¢.000 t at | shift as such one propesed in
paragraph D.2.1., weuld be more profitable.

On the other hand, the sales price may change.
For instance, for a price of 120.000 FM/t, the 7.000 ¢t
plant, hers described, would nsed a2 minimum production
level of 3.400 t/year in the most favorable case, and of
$.650 FM/t in the less favorable one.

All the above considerations are given from
an enterprise's profitability point. From another point
of view, that one of social profitability, there is no doubt
that even with enterprise's losses, this plant ehould be
erected in Mali, by the reacens stated below, ameng
other:
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- Multiplying effect on the sconomy of Mali.
- Building up of human capital
- Savings in foreign currency

- Creation of modern jop openings.
Insidence on the payment balpnce of Mali
| The plant will have the following effects:

s) Lewer payinents in foreign currency
- Substitution of bars and sections imports.

b) Hisher payments in foreign currency
- Equipments to be imported
- Billets to be imported
- 1 Manager

Under the assumption that all payments for
sxpenees made abroad are and will be made in foreign

currency, the annual savings to be obtained are as follows:

Billets at Billete at
Production 58.066 FM/t 63.166 FM/t
7.000 t/year 192.000.000 FM| 153.000.000 FM
14. 000 t/year 439.000.000 FM| 361.000.000 FM
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3.3

Rravious reflections to the study of eteel plante with steel
melting shep
Ray _materiale

Scrap will be used in all cases having been esti-
mated that Mali can supply 1,200 t/yr and obtain another -

1,900 t/yr. from adjacent countries and the remaining scrap
needed from other countries.

Below, two explonatory tables are presented, con-
cerning necessities, possible sources, and prices of the scrap
in each one of the hypothesis of manufacturing of the finished
products.

Electrical energy

The price applied to electrical energy differs sligh-
tly from the one utilised in section D.2.2., which precedes -
this one. This is due to the differences in the rated powér and
in the regularity of the consumption during the 24 hours of the
day.

The adjoining diagram shows in the upper part the
hours censidered in Mali as peak, flat and valley hours, with
their correspending tariifs.

In the lewer part, the diagram shews the prices vy
ouiting from caech one of the hypethesis of work ohifte in the -
oteel plants analysed. In the econemical studies which follew,
the prices are solightly higher than those indicated in the dia-
gram. The differences must be attributed to the taxes on the
electrical energy censumption.
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In that which has to do with water, the price
applied is the same to the one in section D.2.2., and is
lower than that which prevails in Mali, on assuming that

the millse could set up their own supply systems at a much
less cost.

Griteria for ametisation
The two following criteria have been adopted:

l. - The buildings must be amortised in 20 years
2. - The equipment mus be amortized in 10 years

t c_studies

The economic studies arrive exclusively up to
the obtaining of the production cost. Commercial and finan-
cial expenses, profitability of the firm, etc, are omitted
because every plant studied (with melting shop) must be dis

carded, in view of the production costs which are obtained

in each case.

On the other hand, in the less unfavorable cases
«the manufacture of finished products (25. 000 t/yr.) with or -

without continueus casting-a market for the production would
be lacking.
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3.4 Mudy of » melting shop and » rolling mill plant for
7 d cts.

The rolling mill installation is the same one al-
ready studied, and a melting shop is inetalled to produce the
necessary steel for the rolling operations. The necessary -
liquid steel is 8,312, 5 tons, which after the process wil give
7.000 t net of finished products.

A 6 ton electric arc furnace will be used.
The transformer's power rating will be 2,000 KVA,

This low power in relation to the furnace's capaci-
ty is chosen taking into account the power's availability in the

country.

The number of heats per year will be: 8.312,5/6 =
1.388, which, divided among 250 days per year, gives an avera
go of 85, 5¢ heats/day.
Melting (acilities

The plant has 2 bay of 16 m width and 6 m height
up to the rail of the 12 ton travelling crane.

The columns are 5 m away, and at the start, an

area of 16 x 35 = 630 eoq. m. is covered.

Here, the ecrap's storage will take place, with a
capacity of 4.500 ton for 6 monthe' work of the plant.

Rlestric (uraace

In the last span of the building the scrap basket is
loaded on a scale, and the erane takee it on to the furnace

e
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for roof charging.

The liquid steel is poured into ladles, which are
transported by the crane to the casting pit, pouring into -
ingots of 100¢x 1.200 mm on 3 stools of 24 ingots each.

To reduce the ingot pipe, & covering of exothermic

products is used.

The ingot moulds will last at least 100 heats and
can be cast with the same facilities, but in a specific casting
area. 4 ingots moulds per day are necessary, i.e. 1.000 per
year. They can be cast in groups of 10, twice a week. This
would make unnecessay its import, that is not advisable.

A team of ¢ men can perform this work, including
all necessay operations. Once the steel is solid, its stripping
is made, and the ingots are grouped by heats and transferred
to the end of the bay for the storage previous to the rolling
operations.

The rolling mill facilities have already been descri
bed, ant it is necessay to point out that when the starting ma-

terial are billets, endcropping is not necessary.

In the present case, a cropping of 5% for pipe clea

ning is foreseen.

Pereonnsl

Laber

Melting shop IM/man-yesr  _Total FM
2 Mechanics 864. 000 1.728. 000
2 Electricians 864. 000 1.728. 000
4 Molders 400, 000 1. 600. 000

U2



IM/man-vear Iotal FM
6 Scrap bay men 216, 000 1. 296. 000
6 Melters 216. 000 1. 296, 000
3 Ladle operaters 316. 000 648, 000
10 Casting pit workers 216. 000 2.160.000
¢ Ingot handlers 216. 000 1. 296. 000
3 Crane operaters 216. 000 648. 000
6 Reserves 216. 000 1. 296. 000

“ 13. 696. 000
Bolling mill

1 Lathe operator 864. 000 864. 000
2 Mechanics 864. 000 . 728. 000
2 Electricians 864, 000 . 728. 000
3 Furnace men 216. 000 648, 000
14 Rollers 216, 000 . 024, 000
6 Storekeepers 216, 000 . 296, 000
1 Crane operator 216. 000 216, 000
7 Reserves i16. 000 1. 812. 000

36 "~ 11.016. 000

The mechanics and electricians are assigned to
oach ene of the installation frem a costs' point of view, --
although they actually may attend beth installations.

Qualified aereennsel
Malting shop IM/man-year _Total FM
1 Superintendent 7. 000. 000 7. 000, 000

3 Furnace foremen 1. 500, 000 4. 500. 000
3 Analysts 1. 000. 000 3. 000. 000

? 14. 500. 000




2.4.2.

Relling mill
1 Superintendent

] Foreman

2

Caneral

1 Manager
1 Accountant

1 Purchasing and store
clerk

Sales clerk

Personnel manager
Cost accounting clerk
Administrative assitants
Storereom assistants
Watchmen

- |
® | W & B = = e

Total employees: 111

Investments
Melting shep

7. 000. 000
1. 500. 000

10. 000. 000

1.100. 000

1. 100. 000
1. 100. 000
1,100, 000
1.100. 000
$76. 000
432. 000
120. 000

1 Electric furnace, 6 ton, 2.000 KVA

and aacillary inetallations

1 Travelling crane, 12 ton, 18 m. span,
with electrical installation and rails

1 Laboratory (Spectrometer)

Ancillary installations for water, compres-
sed air, power line, switchboards, silos ,
scrap baskets, scales, stools, fuel-oil

heaters, fuel-oil storage, etc.

VR

_IM/man-yesr _Total FM

7. 000. 000
1. 500, 009

8. 500. 000

10, 000. 000
1. 100. 000

1. 100. 000
1. 100, 000
1.100. 000
1. 100. 000
2. 880. 000
1, 728. 000

360, 000

20. 468. 000
68. 180. 000

85.000. 000 FM

40. 000. 000 FM

40. 000. 000 FM

3 000 FM
195. 000. 000 FM




Transportation
Erection and commissioning

Duties and taxes
Buildinge

Contingencies, 10%

Relling mill

2 Rolling mills 500 CV

1 Crop-shear

Exits and shears

§ ton crane, 18 m span crane
Roller conveyer

Reheating furnace, ¢ ton/heur

1 Flying shear

1 Coller

Power installatiem, water, lighting,
scales, and miscellaneous

Transportation
Erection and commissioning
Customs' duties

Buildings

Contingencies, 10%

2.200.000 FM

$8. 300. 000 FM

255.700.000 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
1.500. 000 FM
11, 500.000 FM
10. 000. 000 FM
23.000. 000 FM
20. 000, 000 FM
10.000. 000 FM

$. 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

. 400. 000 F

576. 400. 000 FM
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i.4.3.

Conoequently, the investment will be:

- Maelting shop 434.087. 500 FM
- Rolling installations $76. 400, 000 FM
- Offices and ancillary workshep £0.000. 000 FM

TOTAL . ivioeeunnenss 1,.030.487,.500 TM
Breduction spste

Theoe costs are calculated below for the two plants:
melting and relling mill plante.

The basic raw material is scrap, which was already
considered in D.2.)., and where it was obtained an average -
purchasing price, which can also be applied to the produced scrap
which is recupsrated to be reintroduced into the working cycle.

The cost of 1.000 kg of net ingot for rolling vill be
calculated, taking into account that the neceesary scrap weight
be 15% higher.

From this percentage, 8% are melting losses, and
7% can be recuperated, with an estimated 5% in runners and -
2% in rejected heate.

To produce 7.000 tens/year of relled preducts, the
following balance can be estimated:

Charge 8.935,50 ¢

Melting losses -631,60 ¢

Runnere -388,50 ¢t

Rejected heats -195. 40 ¢

Ingots 7.770,00 t in melting shop
Relling losses -140,00 ¢t

Crop onde -280,00 ¢

Rejects -350,00 ¢

Relled product 7.000,00 t in rolling mill plant
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The prciuce’ z2:ran will be:

Runaere 304,50 on
Rejecte 185,60 "
Crep onde 10,00 "

Rejects 10,00
1.173,90 ten
2.43). Cost mar ) 800 kg of ingets
12) Chatse

Scrap. 1.150 kg at 36.271 FM/Nt
Recuperation. 70 kg at 36.371 FM/¢

3%) Maltiag seasumations

HEnita Prisa IM

Ferresilicon
79% 3,0 ke 360

Ferromangs-
neooes 009, 5,00 " 230

Lime 55,00 " 20
Fuel-oil $,00 " 4

Electric power
in melting 750,00 kwh )]

Audgliary eleg
tric power 40,00 hwh »

Water 4,00 m} ]
Electredes 1,00 kgs
Delomite 20,00 "
Refractories 80,00 "
Aluminium 0.0 "

Ladle and
casting re-
fractories 15,00 "

1,7

41.7T11 FM

9.173 FM

Seat I'M

650




Units Price M Gost FM
Ingot moulds 29,00 kge 160 4.000
Exothermice 6,00 400 2.400

Miscellaneous 3.000
58.672

32) Qther melting costs

Labor 13.696.000
Qualified personnel 14.500. 000
Repairs 3.500. 000
Laboratory and other 3.000. 000

Amortisation 39.283.750
73.979.75%0

This coet is divided among the 7.770 tons of
yearly produced ingots, therefors: 9. 521 FM per ton.

Sammary of ceate (or 1.000 kas of ingets
12) Bcrap 39.173 M
22) Consumptions 85.672 FM

32) Other coste 9.521 FM
104.366 FM

1.4.3.2. Costaer 1.000 kas of relled wars
12) lagat

1.110 kg of ingots at 104. 366 FM/t 115. 846 FM
Recuperation: 90 kg of scrap at

36.271 FM/t —3.26¢4 M
112. 582 FM




R R

1*) Ralliag ceasumations

To obtain 1.000 kg of rolled products, etart-
ing from ingots, and working at 1 shift, the con-
sumptions will be:

Units  Unit price FM Coet FM
Fuel-oil 15 kgse 45 3.37%
Blectric power 130 kwh 37 4.810
Water s md s 64

Rolle 1,8 kgs . 2.070
Refractoriee 6 kge 92 552

Miscellansous 400

11.27
3¢) Qar ralling ceste
Labor 11.016.000 F'M
Qualified peroennel 8.900.000 FM
Repaire 3.500.000 F'M

Amertisation 51.940.000 FM
74.086.000 FM

Applying this cost 10 the 7.000 tone of yearly
production, we have 10.579 FM per ten.

memary. Cast of 1 000 kg of hars at the relling mill
it

12) Ingete 112.582 M
12) Consumptions 11.2711 ™™

32) Oter cos _10.579 M
134.432 M




Te obtain the total cost, goneral eupenses
agpiicable to the steel plant and relling mill sheuld
be sdded:

SARNAS_satis
12) Peroonnel 10. 468.000 FM
3¢) General onpentes 13.000.000 F'M
3¢2) Ameortisation of the offices

snd the ancillary werksheps 1.000.000 FM

34. 468.000 FM

Applying these coests to the 7.000 tons of finished
products, we oblain 4.91¢ FM per ten, therefore.

Zoml sast pax ). 000 ke of finished Rradust

Cost at relling mill emit 13¢ 432 FM
Commen codte L. 4 IM
139 3% M

The commercial snd financial eupenoess are net
included in the abeve figures.
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litise are similar with the exception of the continuous cast-

The technical description hae been omitted,
See section D.2.6. which follows this one.since the faci-

ing which in the stesl plant preeently etudied has in its
place a casting pit.

2.5.1. Persoun)
Laber
Melting shop

o © © & o >

10

67

Mechanics
Electricians

Molders

Scrap bay men
Malters

Ladle operaters
Casting pit workers
Ingot handlere

Crane operaters
Reserves

Ralling mill

3
4
4
4

34 Rolling mill operaters

Lathe operators
Moechanice
Electricians
Moltere

81

|
s

864.
864.
400.
2leé.
216.
216.
216.
216.
i16.
. 000

1 3 34

000
000
000
000
000
000
000
000
000

. 000

. 000
. 000
216.

000
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. 456.
. 456,
. 600,
. 944,
. 944.
. 896.
. 160,
. 896.
. 396,

000
000
000
000
000
000
000
000
000

—1:944.000

20.)392.

000

1.728.000

3.4%.
3. 456.

000
000

864. 000

S. 164,
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§ Btorekonpers ileé.
1 Crane operaters 216.
-3 Reserves 216.
57
Sualifisd sarsesnal
Maising shep
1 Superintendent 7.000.
3 Furnace feremen 1.8500.
-d Analysts 1.000
?
Ralling_ mill
1 Buperintendent 7.000
-4 Foremen 1.500
3
Saaaral
1 Manager 10.000
| Administrater 8.000
1 Accountant 1.100
| Purchasing and
store clerk 1.100.
1 Sales clerk 1.100.
1 Personnel manager 1.100.
1 Coet accountant 1.100.
§ Administrative §76.
$ Storeroom assistants 432.
—3 Watchmen 130.
23
Total 157 peeple

IM/man-yaar  Ietal FM
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$3 888

000
000
000

$88

. 000

3

$§28¢2

728.000
432.000

~b. 344 000

18.792. 000

7.
4.

000.000
$00. 000

1.900.000

l¢.

7.

$00.000

000.000

3.9000.000

10.

10.
. 000. 000

000.000

000. 000

1.100.000

1.100.000
1.100.000
1.100.000
l.
4
2

100.000

. 608.000
. 160.000

360.000

30.
%.

628.000
312.000
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2.5.2. Javesuments

Malting shep

1 Klectric are furnace 20 ten,
10.000 KVA with complementary
facilities

1 Scrap crane 30/5 ton

1 Casting crane 35/10 ton

1 Crane of 6 ton in etore room

Laboratory

Auxiliary equipment

Transportation
Erection and commissioning

Tanes

BDuildinge
Tonal

Ceontingoncies 100

Ralliag_mill

$ ten crane

Reheating furnace, 8 t/hour
Reughing mill with swinging tables
Roller conveyor and tables

380 § and 250 § mille with repes-
ters

Cooler

Shears

Rell lathe

153

195.000.000 FM
60.000.000 FM
66.000.000 FM
18.000.000 FM
40.000.000 FM
$0.000.000 FM

429.000.000 FM

4.000.000 FM

128 700.000 FM
$61.700.000 FM

140 420.000 FM
702.120.000 FM

249.000. 000 FN
922.120.000 FM

—22.212.000 M
1.014.332.000 FM

15.000.000 FM
40.000.000 F'M
120.000.000 rM
20.000.000 FM

130.000. 000 FM
$0.000.000 FM
25.000.000 FM
20.000.000 FM



Power inetallation, water, light
facilities, coilers, scales, and
complementary installations

Transportation
Erection and commissioning

Tanee

Buildings

Contingencies 10%

Offices and aumiliary werkehope

Tetal investment

Dradustion cests

-19.900.000 Fi

490.000.000 FM
9.000.000 FM

147.000.000 FM

646.000.000 FM

807. 500.000 FM
272.000.000 FM
1.079.500.000 FM
107.950.000 FM
1.187.450.000 FM
40.000.000 FM
1.227.450.000 FM
2.241.782.000 FM

To obtain 25.000 t/yr. of relled products, the

fellowing balance can be estimased.

= Bcrap charge 30.520 ¢
- Melting losses -3.100 ¢
- Runners -545 ¢
- Rejocts =345 ¢
- Inget 27.250 t in steel plant
= Rolling loeses -500 ¢t
- Crop ends «1.000 ¢t
- Rejects 190t
» Rolled product 25.000 ¢

The preduction of scrap will be:
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Runners
Rejects
Crep onde
Rejects

L]

545 ¢
545 ¢
1.000 ¢
~I0t
2.840 ¢t

2.5.3.1. Costper 1.900 ks of ingote

1. Charss

Scrap: 1.120 kg at 43.991 FM/¢
Recuperation: 40 kg at 43.991 FMA

49.269 FM

-1.759 FM

47.510 FM

Unite  Price FM Cost FM

3. Malting semsumstions
Ferrosilicon 754 2,5 kge
Ferromanganese
0% 5 kge
Lime 80 kge
Fuel-oil 6 kge
Electric power in
melting 680 kwh
Auxiliary slec-
tric powsr 30 kwh
Water I md
Electredes 6 kge
Delomite 12 kgs
Refracteries 40 kgeo
Aluminium 0,2 kgs
Ladle and cast-
ing refractories 12 kge
Ingot moulds 18 kgo
Exothermics ¢ kge
Miscellaneous

15s

260

220
20
4

)

L}
e
100
50
1%
100

10
160
400

650

1.100
1.000
370

15.160

1.110
a4
4.200
600
5.300
140

3.000
1.400

48.57¢



3. Qthax maltag shes's soats

Labor 30.392.000 FM
Qualified persennsl 14. 500. 000 FM
Repaire 6.000.000 FM
Laberatory and others 3.000.000 FM
Amortisation $9.333.200 FM

133.225.200 FM

This cost is applied to 27.250 ¢t of yearly pro-
duced ingote, that is to say, at 4.888 FM per ton.

Sammary of costs aer ton of ingets
1. Scrap 47.510 FM
2. Melting shop's consumptions 48.574 FM
3. Other costs 4 800 FM
100.972 FM
2.5.3.2. Cost of the relied predust (1000 kge)
1. Inget
1.090 kg of ingets at 100.972 FM/¢ 110.059 M
Recuperation. 70 kg of scrap at ¢3.991
FM/t -3.079 FM

106.980 FM

1. Ralling sansumatisns
To obtain 1.000 kgs of rolled products starting from

ingets and working at 2 shifts, the consumptions will
be:
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nitse  Boisa XM 2 Cant IM

Fuel-oil $5 hge 49 2.478
Electric power 130 kgs 37 4.810
Water ¢ md s 4
Rolls 1,55 kgs 1.1%0 1.782
Refracteries 4,50 kgs 92 414
Miscellansous 330

9.879

3. Qthar relliag mil) cests

Laber 18.792.000 F'M
Qualified personnel 10. 000.000 F'M
Repaire 8. 000.000 FM
Amertisations 102.785.000 FM

140.577.000 FM

This cost is applicable to the 25.000 tom of
yoarly preduction, reeulting in 5.62) F'M per ten.

Summary Cost at the roliiag mill auit of 1 000 kas of

: fiaished aredusts

1. Ingots 106.90 FM
3. Censumptions 9.8 M
3. Other cests LA IM

122.402 T™

To obtain the tetal cost the fellowing empenses

must be added:
Sammes ceats
1. Personnel 30. 630,000 FM
3. Qeneral enpenses 30.000.000 'M

3. Ameortisation of the of-
fices and the awmiliary

worksheps A.000.000 I'M
52.620.000 FM
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Applying this cost te 25.000 tons of finished pro-
ducts, it results in 2.105 FM per ton.
Ietal cost ner 1.000 kaa of finished products

Cost at the rolling mill exit 122.402 ™M

Common costs 2105 FM
124. 987 FM

The commercial and financisl expenses are not
included in the sbeve figures.




1 20 t. electric furnsce, with 10 000 KVA transformer

1 Continuous casting machine, two strands, for the pro-

duction of billets, 80x80 to 120x120 mm, and 4 m length

1  Reheating beam furnace, fuel-oil operated, with a pro-

duction from 8 t/hour to 12 t/hour (maximum)

1  Rolling mill including the 3 following sections:

- 1 Roughing section, 3 three-high stands, with a 600 CV
motor. Rolls diameter, 450 mm

This section can work as roughing mill for the second

section or ss finishing mill for the fellowing products:

- bars, 30 to 0 mm §
- hemagons, 30 to 60 mm §
- sections, 40 to 100 mm §

« 1 Intermediate ssctien, 5 two-high stands, with s 400 CV
meter. Rells diameter, 350 mm

It con operste as roughing mill for ths third section, or
as finishing mill for the fellowing preducte:

- bars, 14 to 30 mm §
- sections, 15 to 40 mm §
« 1 Finishiag section, 5 two-high stands, with a 400 CV
motor. Rolls diameter 350 mm
Mers, the 6 to 14 mm § bars will be relled

{1) See drawing n? 2, sttached.
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Auxiliary materisl
Iravelling cranes

30/5 t crane for the eslectric furnace charging, with a
38 CV motor

30/10 t for the furnace tapping, with a 50 CV motor
cranes, 5 t (one for the finished products handling and
the other one for the billets handling and rolling mill
operation) with 25 CV motors.

Electric furnace

4 bins for the storage of coke, lime, dolomite and li.
meetons.

Lquipment for furnace roof repairs

Ladle heating equipment

Stopper reheating furnace

Electrodes preparation equipment

2 baskets for scrap and raw materials charging

] Tranefer car

Centinuous casting

Tundish preparation equipment
Billets removal equipment
Billets handling equipment

Relling mille

Charging table

3 Rolle conveyors

2 Shears

1 Cooling table for finished products
4 Repeaters

1| Transfer for finished producte

160
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3.

»)

The plant will conesist of 3 bays, with different dimen-
sions according to their use.

Furnace bay

4 mux 60 m and 18 m high up to the travelling crane
girvder.

In this bay will be located:

- Bcrap stockage

- Refractories and electrodes stockage

- Basket for furnace charge

Casting bay

30 m x 110 m and 18 m high up to the travelling crane

givder.

In this bay will be located:

- The casting equipment preparation (ladles and stoppers)

- Casting operation (20 t/taps).

- Tundish preparation for continuous casting

- Finished products stockage and preparation of sold
preducts.

Relling mille bay

3¢ m x 110 m and 12 m high up te the travelling crane

givder.

In this bay will be located:

- Handling and stockage of billets at the enit of the cea-
tinueus casting machine

- Beam furnace to reheat the billets.

- Relling mill, divided into three differemt sections, ac-
cording to the sises of the products te be relled.

- Shear equipment
Transportation between stands by reller tables and

repeaters.
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- Cooling of finished products
- Transportation of finished products to the warehouse

- Pewar
Furnace. 10.000 KVA transformer 10.000 KW
Continuous casting. 110 CV metore 90
Relling mill. 1.400 CV motors 1.0%0 "
Cranes. 110 CV meotors e "
Pumping equipment. 100 CV meters 1% "
Lighting 60 "
Avaniliary equipment oo "

Total 11.510 KW

The werking time fer sach section will be svaluated in
s goneral manner at:

Furnace: 140 days/yr x 24 h/day
Relling mill: 200 days/yr x 16 h/day

The total consumption of power in the plant will be:

Furnace 700 Kwh/t x 30.000 t/year = 21.000. 000 Kwh /yr
Rest of he plant: 300 Kwh/t x 28.000

t/year » 5.000. 000 Kwh /yr.
Tetal consumption 36.000. 000 Kwh /yr.
. Randuanens
Dianase'
390 days/year
6 heats/day

16,



30 tons/heat
Total : 350 x 6 x 30 = 30. 000 t/yr.
LARANGNS CAALIRS

All the furnace's preduction can be precessed. In case
of breakdeown, the casting will be dens directly at the

casting pit.
Rahaatiag fursace
: 380 days/year
C 16 heurs/day
8 t/hour (average); 12 t/A (mamimum)
h Total: 200 = 16 x 8 = 26.340 t/yr.
Aslliae mil
300 days/year
: 3 shifts/yr.
Total 360 shifte/yr.
§ « Roughing section 8. 000 t/yr. (30 to 100 mm)
? - Intermediate section 13.000 t/yr. (14 to 30 mm)
- Finishing section 4.000 t/yr. ( 6 to 14 mm)
Tetal 25. 000 t/yr.
The preductien capacity per shift will be:
- Reoughing sectien 100t/shift x 80 shifts = 8. 000t /yr.
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c)

. Intermediate section 60 t/shiftx220 shifts = 13. 000 t/yr.
- Finishing section 30 t/shiftx140 " = 4.000 "
Total 440 25.000 t/yr.

The capacity of the plant has been balanced, in order to
adopt the following working procedure

Qperating_procedyre at the rolling mill
Large sections

The starting products will be 120 x 120 mm. billets, -
and only the 3 stands of the 450 mm mill will work.

The products rolled at the 3rd. stand will be conveyed -
through the roller conveyor to the cooling table, after -

being cut to predetermined lengths by the shear.

Mediym sections

The 100 x 100 mm. billets will be rough rolled at the
1ot gtand of the 450 mm mill. Later, and through the
roller conveyor they will pass to the 3 stands of the first
350 mm mill, in order to obtain the corresponding sec-
tions, which will pass to the cooling table after being cut
by the shears.

Light sections

Starting from 80 x 80 mm. billets, these will be rolled
first at the five stands of the first 350 mm mill. From
the last stand, the products will be conveyed by the ele-
vator to the first stand of the second 350 mm mill, which,
through repeaters will roll the final product for sale. The
sections will be sheared and then cooled or eventually -
coiled.




>

mechanice

electricians

>

scrap bay men

o

melters

-

ladle operators
crane operaters

reserves

=|0~0~

Centinnous casting

3 mechanice

3 electriciane

9 melters

6 relief men

3 shear operaters
12 relining men

6 reserves

Relling mill

2 lathe operater
4 mechanice
4 electricians
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864. 000
864,
216
glé.
a16.
216.
216.

864.
864,
216.
216
216.
216
216.

064. 000
064. 000

. 296
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14. 688.
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. 456,
. 456.
. 944.
. 944

. 296,
. 396.

. 592.
. 592
. 944.
. 396.

648.
2. %592
1. 296.

000
000
000
000
000

000

000

000
000

000
000
000
000
000

12. 960. 000

1.728. 000
3. 456. 000
3. 456. 000



4 melters

314 relling mill operaters

8 ostoroheepere

2 cranemen

9 reserves

87

Sualified peresansl

Maiting shep

1 superinteadent
3 furnace feremen

3 analyste

?

Contiansua casting

1 supsrinteandent

3 feremen

4

Aalliag mill

1 superintondent

2 feremen

1 manager

| adminieteater

168

116. 000
116. 000
316. 000
216. 000
116. 000

-

. 000. 000
. 000. 000

-

7. 000. 000

-3

—

10. 000. 000
6. 000. 000

Iatal IM

864. 000
5. 184. 000
1.728 000

432. 000
1. 944. 000

18.792. 000

7. 000. 000
4. 500. 000
3. 000. 000

14. 500. 000

7. 000. 000
4. 500. 000

11. 500. 000

1. 000. 000
3. 000. 000

10. 000. 000
8. 000. 000

S



i)
i
&

_IM/man/year  Tatal FM
1 sccountant 1. 100. 000 1.100.000
1 purchansing and stg
re clerk 1.100. 000 1. 100. 000
1 sales clerk 1 100 000 1.100. 000
1 personnel manager 1.100. 000 1. 100. 000
1 cest accountant 1. 100. 000 1. 100. 000
¢ administrative aseis-
tants 576. 000 4. 608. 000
$ stereroom assistants 432. 000 2. 160. 000
3 watchmen 120. 000 360. 000
33 30. 626. 000
Total 100 peroons 113. 068. 000
3. lavsatments
Malting shap
The investments are the same as in the case of & plant
without continuous casting (the inget moulds needed are
coneidered as consumption products), with the exception
of the buildings which are reduced by 110. 000. 000 FM
(109. 000. 000 ¢ 10% centingencies)
Therefore, the investments are:
1.014. 332. 000 FM
, - 110 000. 000 FM
904 332. 000 FM »
1 169
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Soaatisnans_casting

- Centinuous casting, 2 strande 360. 000. 000 FM
- Ancillary equipment 98. 000. 000 FM
- Civil worke 80. 000. 000 FM

538. 000. 000 FM
- Tronspertation 36. 000. 000 FM

574. 000. 000 FM
- Erection and commissioning 170. 000. 000 FM

744. 000. 000 FM
- Taneo 180. 000. 000 FM

924. 000. 000 FM

- Buildinge 180. 000. 000 FM
1 104. 000. 000 FM

- Contingencies 10% 110. 400. 000 FM
Tetwal centinueus casting 1. 214 400. 000 FM
Balliag _mill . 1.187. 450. 000 FM
Qifices and ancillary werkshass 40. 000. 000 FM
TOTAL INVESTMENT ............... 3. 346, 182. 000 FM

SESESEESEESSESEESSS

3. Eraduction cest

Te obtain 35. 000 t/yr. of relled preducts, the
following balance can be sotimated:

- Charge of ocrap 29.680 ¢
» Molting lesees -3 130 ¢
= Rejocte «-1.060 ¢
Ingete 26 300 t in oteel plaat
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- Relling losses -500 ¢
- Rejects -1.000 ¢
Relled product 25.000 t in rolling mill plant
The production of scrap will be:
- Rejects 1.060 ¢t
- Rejects 1.000 t
2.060 ¢

3.1. Inaste cost, 1. 900 ks

19

Shazse

Scrap. 1. 120 kg. at 43. 984 FM/t
Recuperation. 40 kg. at 43 984 FM/t

Mslting_consumptions
—Unite
Ferresilicon 75% 2,5 kgs
Ferromanganese 80% 5
Lime so
Fuel-oil 6 "
Electric power in
melting 710 kwh
Auniliary electric
power s
Water S md
Electrodes ¢ hgo
Delemite 138 "

171

49. 262
-1.7%9

47. 503

Price FM Cost FM

260 650
120 1.100
20 1. 000
4 270
) 26. 270
3 1.110
8 3¢
700 4 200
50 600




Refracteries 40 kge 130 S. 200
Aluminium 0,2 " 700 140
Miscellaneous 3. 000

43. 564

3 Consunations ia contisueus casting
—Unita  _Price FM Copt FM

Power 12 kwh 37 444
Mould coeling water 6 m? 30 180
Ceeling water : " s 16
Machins water s s 24
Compressed air : " 1,8 3
Onygea 0,8 " 120 60
Colsa oil 0,2 " 500 100
Fuel-oil 4 kgo 45 180
Tundish refractories 6 " 100 600
Steppers, otc 400
Inget fixing 100
Copper moulds 6,2 " 800 160
Miscellaneous 500
2.767
¢t Other meiting cests
Laber 14.688. 000 FM
Qualified personnel 14 500. 000 F'M
Repaire 6. 000 000 FM
Laberatery and ethers 3. 000 000 FM
Amertisation 63.833 200 FM

132 021. 200 FM
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Thie coot is spplied to 26.500 t of ingets,
that is to say at ¢ 604 FM/¢.

$¢ Qthar cesats in centinugus casting
Laber 12. 960 000 FM
Qualified persoanel 11. $00. 000 FM
Repaire 12. 000. 000 FM
Amortisation 111 540 000 FM

148. 000 000 FM

This cost is applicable to 26. 500 of ingots
resulting in 5. 564 FM per ton

Sammary of the copte per 1 000 kg of ingots
1.- Scrap 47. 503 FM

2. - Melting consumptions  43. 564 FM

3. - Conseumptions in conti

nwous casting 2767 FM

4. - Other melting coets 4 604 FM
§. - Other costs in conti-

nusus casting 5 584 FM

104. 022 ™™

- Ballad araduct. Coat por 1. 000 kas

i? Ingets. 1. 060 kg at
104. 032 FM/t 110. 363 FM
Recuperation. 40 kg of
scrap at 43 98¢ FM/t <1.789 T™™

108. S04 ™M
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3¢ Rolliag consumstisns

To obtain 1. 000 kg of rolled product, star-
ting from ingots from the continuous casting, and
working at 2 shifts, the consumptions will be:

' Fuel-oil 45 kge 45 2. 025
‘ Electric power 110 kwh 37 4 070
Water 6 m3 L 48
' Mill Rolls 1,4 kgs 1.1%0 1.610

Refractories 4 kge 92 368
Miscellaneous 250
8. 371
32 Other rolling cests
Labor 18. 7192. 000 FM
Qualified personnel 10 000. 000 FM
Repairs 6. 500. 000 FM

Amortisations 103. 785. 000 FM

139077 000 FM

This figure is applicable to 25 000 ¢, reey]

ting 5. 563 FM per ton.

Ssmmary. Cost of | 000 kg of rolled preduct

At the rolling mill exit the cost will be:

1. Ingote 108 504 FM
3. Rolling censumptions 8.3 FM
3. Other casts 8. %3 FM

132. 438 FM
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Te obtain the tetal cest, the fellewing ex-
ponses must be added:

12 Perooans! 30. 628. 000 FM
22 General expenses 20. 000. 000 FM
32 Amertisation of offices and

ancillary workshops 2. 000 000 FM

52. 628. 000 FM

Figure to be applied to 25. 000 t. of relled
products, at 2 105 FM per ton

IOTAL COST. | 000 ks of relisd mreducts

- Cost at the rolling mill exit 122. 438 FM
- Commen coste 2.105 FM
124. 543 M

The cemmercial and financial expenses are
aet included in the abow figures.
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2.7. Comparisen ameng the different steel producing plants

The two following tablss show the differences
among the above studied plants.

The first table shows pereonnel and investments

figures. Ths second one the different production costs.

From these tables it can be concluded:

1) The minimum production cost is obtained with imported

o SR ET R T

billets. Similarly, cases 1, 2 and 3, where only rolling

existe, are thoee with minimum inveetments.

2) For the steel mill of 7.000 t capacity (caee no 4) the
production coets are very high. Actually, what is con-
sidered as production cost only in case 4, i.e. 139 386
FM/t, taken as sales price for the plante having only
r’olling mille, would allow them to be very profitable.

3) In cases 5 and 6, similar productions costs are obtained.

Theee costs are intermsdiate among the above ones.

4) The necessary investments for casee 5 and 6, specially
in the case of the continuous casting, are substantial
for Mali, a country with short capital availability. There-
| fore, to select such solutions would be a bad rssource's
attribution policy ae better results can be obtained with

lower investments.

S) In the cases 4 to 6 the ingot's cost ie very high, becauee
of two factore: scrap's transport pricee and slsctric power
cost. The last one billed at 3 FM/kwh is a rather costly

input for steel production in elsctric furnaces, which are

rather strong power consumers.
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6) On the other hand, slectric power is one of the most
scarce production factors at Mali. To assign it in lar-
ge amounts to the production of steel, would bs a bad
resource's attribution policy.

7) The Malian market does not justify an eteel production
of 25.000 t/year. Steel emports would only be possible,
taking into account the high production cost, by means

of strong export bourses, a policy not to be recommended.

8) In cases ¢ to 6, many more job openings will be availa-
ble than in cases | to 3. Nevertheless, this is 2 more
theoretical than actual benefit. On the one hand, the
capital investment by jeb position is much higher. On
the other hand, if these resources (mainly capital and
electric powsr) were applied to other more feasibles in-
dustries in Mali, the number of job openings would be
greater.

9) The present levele of technology and know-how maks
preferable to adopt as best solution for the stesl preduc-
tion the construction of a reolling mill plant witheut stesl
melting furnace.

10) Using imported billets, production coets obtained in cases
1 t0o 3 are very similar to the international ones.

On the other hand, with such costs, the steel industry
of Mali could compete with the presently importsd pro-
ducts in a very favorable manner. Such would not be
the case in options 4 to 6.

11) In cases 1 to 3, sales prices could be swubstantially re-
duced, with the consequent stimulue in cemsumption.
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12)

13)

14)

This would expedite the installation of other induetries.

If objetive and positive solutions to the economic policy
of Mali are to be recommended, it is then necsseary
not to take into account, but to discard, the solution
of a steel plant of disproportionate size, with low
export possibilities owing to its production costs, and
located in a country scarcely industrialised, which,
besides, would have ite industrial development jeopar-
dized, as such plant would absorb a non justified

amount of resources.

Nevertheless, when Mali has 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-
sible, as a great part of the present inconvenients will
be eliminated and, in return, the present advantages
for job openinge, macroeconomics effects, and son on,

will be greater.

Accordingly, it is recommended to perform as soon as
possible a detailed techno-economical survey on the
feasibility of the rolling mill plant for 7.000 t/yr.,
working at 1| shift. This plant will operate at a later
stage at 2 shifte. The conetruction of a melting shop will
be postponed until favorable conditions arise.

In the opinion of the Tecniberia's experts, ths above con-
siderated steps should be euccessively implemented in
order to develop the Mali's steel industry.
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