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This volune entitiod : DUMMARY AND OONCLUSIONS presents,

8 ¢ eondensed form, the dats and results of the detailed

otudles, that ere deslt with in velumes 11 end 111, emphasising
on the wost fmportant peints.
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The feur Senegal River Ripsrien States constituting the OERS, f.e. Guinea, Malf,
Neuritania, and Senegel have decided to organize and coordinete their industrial
developaent and to promote the integrated utflization of their resources. One of
the main prodtlems encountered by the OERS, is the need to study and to evaluate
the overall industrial potential of the four member countries, fncluding the
location of the industries and the specialization of each country. This report
is the result of a feasibility study of the establisiment of a petrocliesical
fndustry in the region. Dus to the domestic market limitations in the four member
ecountries of the OERS ft {s clear that such development can take place only over -
an extended perfod of time. The present study will consist therefore of the
determination of the feasibility of the development of the plastics and synthetic
fibers industry.
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1. PLAN OF THE REPORY

In addition to the present velume 1 - Summary and conclusions - presenting
the main results of the studv, the conclusions and the recommendations ; the
report consists of three volumes

VOLUME II : MARKET OF PLASTICS AND SYNTHETIC FIBRES FORECAST OF DEMAND UNTIL 1980

describing the present plastics and synthetic fibers {ndustry and
giving estimates about the plastics and synthetic fibers future
consumptions in the considered countries.

presenting the local basic data : transportation facilities and
costs, taxes and duties, construction costs, prices structures
and the selection and the techno economic study of the most
interesting projects.

WOLUME IV : APPENDIX

~ Gathering the minutes of the mestings held by the BEICIP Missfen
in the OERS memoer countries.

" VOLUME TI1 : LOCAL DATA - TECHNO ECONOMIC STUDIES ’
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Plastics and synthetic fibers industry and future censumptions in the OERS
sountries are the subject of velume I1. The {nformation and data weed to periora
this study have been collected during the eme menth stay of twe BRICIP experts
§a the OERS area.

I11.1,

111.2.

Plestics industry

At present time, ther is neither resin production ner compound fermulation
in the OERS countries. The plestics processing industry is alveedy establishd
fn the area. Tables 1 and 2 give the list of the companies involved in the
plastics processing industry, the capacities of production, gnd the mafn
equipment characteristics. The injection moulding, blow moulding, extruston
end blow extrusion equipment capacity is higher than required by the present
consumption. Nevertheless this equipment has some limitations, there is no
pipe manufacture, and the highest screw diameter of the extruders is 90 wm.

nth fiberg fndustr

There is neither synthetic fibers produstion nor synthetic fibers processing
in Msli, Mauritanis, and Senegal. The emisting textile companies are located
fn Senegal. They aore :

- LCOTAF: . precessing 2,000 t/yoar of setten

= Secifté Textile S8énégalaise : processing 1,500 t/year of ootten

- Cotonniere du Cap Vert prosessing 330 t/yeer of setten

In the coming yesrs, ICOTAF will {nstall equipment te weave polyester -
viscese and polyester-cetten yaens,
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II1.3. Rlastics gensumptiong

The main plastics consumptions in 1980 have been estimated for the considered
sountries. The results of the study are suamerized in the following tables 3

n

te 9.
Table 3
Yotal conpumption of ptutlea‘la 1970
.in Malf, Meuritenis end Senegsl
- s
[ Mali Mauritenia Senegal TOTAL
— : - | !
Thermoplastics 410 270 4 000 4 680
Thermosetting and others % 3 1 000 1 120
300 300 $ 000 5 800
o
& Expressed in terms of pure resime
Table &
Total consumption of plastics in 1980
in Mali. Neuritanis and Senegal
o — T ——
Guines Mali Mauritania Sevesal POTAL
Thermoplastics 7 600 4 160 18 900
| Therwmosetting
and others 1 000 3 3 400 ————
9 000 8 600 4 700 21 %00 &6 100
: 8 A -

& Expressed in terms of pure resine
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Pable §

roahdown of theruaplestice concunption tan 1900
o Nelt., Mauritenis ond Senegel

Yons
Nalt Meuritania Senepal
el

High density pelysthylene 1,000 830 2,700
Lew density polyethylene 2,000 300 3,000

1 Polyvintl chlocide 3,098 1,350 7,150
Polystyrene e 4%0 2,000
Polyprepylene L 8% 2,000
Others " w0 %0

4,060

& Euprecsed in tovns of pure resing

7,600

18,900
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Sable ¢

Soeshdown of polyethylone consumption in 1900 by applicstions
' Yone

Iin
8) Packeging
Neavy duty bage
General purpose bage
) Agricultural uses

Neuritonie Sonegel 1

Srates, bonesypacking canes

- ollow erticles, betticn, com
Vice and osbles
Tienible pipes

= Paper costing

- Meocellmesve

leF s 5858 ué
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Tlesr ing
Coelondered sheots

Cables nd viecey
Belting
Coating and sthere

Sub tetel flentble PVC

| SaMd P

Pipee

Pitting, Mh‘
Riglé shects ond filus
Bettles

Saserds and sthers

Sub sotal rigid PV
Y

"
YSaeble ?
Sveshdown of VG sonsumption (n 1900 by appliestien’
: Yons
Mell Msuritentiea Senegal
0 600 1,000
9 % $00
00 100 300
1% 0 %00
" - 200
» 100 500
.is’ ” ‘f”
] 0 1.,0%
| % 300
1% 0 00
2% 1% 300
% $00 800
!.&IS — ”e Sztﬂ
1, 1,4%

6 Rupressed fn tovms of pute vesin
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Table §

Svoshdom of polystyvens conpmption in 1900 by application ,
Tone

Mauritania Benegal
|
Table 9

Mﬁp{mbumh in 1900 by applicetien

Nowritonia Senegal
150
100
%




1114, gynthetie fibers conoumption

The main synthetic fibers consumptions in 1980, have been sstimsted for
the considered countries. The results of the study ere sumarised in the
following tables 10 and 11,

Table 0

Forecast of the dmand of man made fibers in 1900
" fin Senegal, Mall and Mauritenia

Tons
Country Cellulosice Synthetics TOTAL |
+
Senegal 1 700 3 200 4 900
Mali . 450 8% 1 390
Mauritenia 150 i 1% 400 i
2 30 1 & 300 ¢ 600
Table 11
Breshdown of the synthetic fibers consumption in 1900
Tons
- .
Countty Polyester Nylon Acryliecs
and others
Senegal 2 200 30 3s0
Mall 600 150 75
Mauritania l 50 50 2
3 600 " 8% 450
- | : ? *

- .
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IV. TECHNO ECONOMIC STUDY OF THE MOST PROMISING PRCJECTS

The estimated level of consumption of some products in the considered ares
prevents from contemplating local productions fer several yeers.

This is the case for the following produsts :

= Resins other than PVC and low density polyethylene

e Nylon and perylic fibers

- Calendered products

The market requirements and the possibilities of erection of downstream units

do not allow the setting up of production of basic and intermediate petrochenical
products such as olefins, aromatics, styrene, vinylchloride, caprolactam, dimethyl

terephtalate, the size of the production units to be considered according to the |
needs being by far below the economical production level, ‘

The rav material cost plays a leading part in the economics of some productions.
Being too high ft can prevent a local production. This is especially true for
the raw materials with a relatively high transportation cost, ethylene for
instance. In the case of the OERS countries, the ethylene transportation by bhoat
over thousands of wiles and the storage at disembarking port would at least
double its cost. Local productions of polyethylene, vinylchloride,styrene, cannot
be justified under such conditions,

The present studv does not discuss the projects that will fssue from the normal
development of the already established companies ; it examines the following
productions, based on the main needs of the OERS member countries :

- 10,000 t/year PVC production, mixing and compounding (from imported monomer)
in Senegal start up in 1978, ’

= 1,500 t/year polyester fibers spinning. (frow imported pelymor) in Benegal
start up in 1979

= 1,400 t/yesr PVC pipe production (from imported or locally produced PVC) in
Senegal. Start up in 1973

« 900 t/year PVC pipe production in Mali or addition of sush & produstion {n
Senegal. Stert up in 1979,
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v.

c = RECOMM ONS.

On the basis of the outlets studied in Volume II and of the techno economic
studies presented {n Volume 111 pome conclusions and recommendations about
possible future productions in the OERS countries can be emphaaized.

V.1. EVC production

The profitability of such & production is low : pay out time 7.8 years.
This is essentially dve to the small sisze of the plant.

A local production can be able to compete with the fmports enly L{f favour-
sble conditions are made sure, such aa !

- Exemption from duties end texes on equipment goods, raw msterials and
products.

~ Exemption from fncome taxes
- Continuation of some taxes on imported PVC compounds.

The {mpact of the vinylchloride price is very impertant ; {ts cost reaches
38 % of the PVC compounda manufacturing cost.

The influence of the plasticizers, stabilizers and other additives prices
is also giguificant, The profitability being the same, a 20 % increase of
these prices leads to a 6 % increase of the PVC compounds prices.

Before to take the decision of the installation of a PVC compound production
it s fmportant to get the view of the lecal plastic material processors. It
seems that they would be favourable to such a production despite their
purchasing habits and the adaptation of their man power and equipment to
peculiar resinsif qualities and prices of the produced compounds can compete
with the imported ones, and i{f the locally installed compsny can provide
effective after sales service.

To sum up, this production cen be conaidered in 1980 with the participation
of an internatfonal producer able to get vinylchloride end additives at
reasonable price, and to provide know how and after sales services. Without
such a participation it seems better to wait longer in order to install a
greater, more profitsble plant,




#

S

» Three unite dueing sach 3 800 000 heavy duty bags (from fmported low demsity
polyethylene) in Senegal. Dates of start wp : 1974, 1977, 1979,

Table 12 summarises the main results of the techne economic studies.

Teble 13 and |4 give the manpower, electricity end coeling water needs.
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V.2

t nnin £

The 1,500 t/year consfdered plant is based on the Malisn, Msuritanian and
Senegalian markets in 1980. If the Guinean market is opened to the production
the unit would work st full cspacity 2 or 3 years before. The pay out time
of the project fs 6.4 years, considering exemption from duties and taxes on
equipment gooda, raw materials and products, together with exemption from
income taxes.

In conclusion of the techno economic study, the following points must be
emphasised.

= The importance of the fnvestment 3 US § 2,255,000 for s 1,500 t/year
production :

.= The very fmportant impact of the rav materfial cost : more than €0 %

of the manufacturing cost

- The need of a textile industry able to process the produced polyester
staples.

1€ the decision of establishing such a fabrication is made, s more detailed
study about the type of process, process ower selection, operating
conditions, possible financisl resources,will be necessary. Such a productim
vill be more easily realised {f process owners or producers participate in
the project, because the products wmust have verv particular gualities snd
mugt meet the exfsting practices of the market (very diversificd) These firms
could bring a contribution to the fnvestmeéents and & technical help.



V.3. IVC pipes production

The level of the investment, as well as the present existence of a plastic

transformation industry in Senegsl and in Mali suggests the installation of

such productions by the private sector. The calculated profitabilities are
attractive. Up to now the problems which have prevented such productions
are related to the outlets, too little to justify a profitable production
size, In fact, the PVC pipes market will grow fast in the OERS countries
and local productions can be considered from 1974,

The requirements can be met by two factories :

1) 1,400 t/ycar production plant in Sencgal, starting up in 1974, meeting
the OERS requirements from 1975 and only the Mauritanian
end Sencgalian requirements from 1980, The calculated pay
out time of this project is 2.8 years.

2) 900 t/year production plant in Bamako (Mali) starting up in 1970,
meeting the Malian requirements from 1979, The calculated
pay out time of this project is 2,8 years,

This factory can be installed either in Bamako, or in Dakar. The locatfon
in Bamgko has the following advantages :

- Better profitability due to the high trensportation cest of the plastics
pipes from Dakar to Bamako

= Better distribution of the plastic processing industry inside the OERS
ares.



Polysthylene heavy duty bags are presently manufestured in the OERS countries.
The existing blow extrusion equipment {8 not quite appropriate te the

economic productfion of such bags. It seems desfrable to use the exiating
squipment for general purpose bags and to set up blev extruders with highes
screv diameters. for heavy duty bags.

The level of the finvestment such as the present emistence of this type of
industry in Senegal suggests the intallation of such & production by the
private sector efther by existing of by new firms.

The requirements can be met step by step by the fnstallation of three
fdentical production facilities :

1) 3,800,000 polyethylene heavy duty bags manufecture starting up in 1974
and working at full capaeity in 197§

2) 3,000,000 polyethylene heavy duty bags manufseture starting up in 1977
end working at full cepacity in 1978

3) 3,000,000 polyethylene heavy duty bags manufacture starting up in 1979
end working at full capaeity in 1980,

The ealculated pay out time of each plent is 3.2 years.

Some economy will be realized installing the three blow exteusion lines in
the seme factory ; this adventage fe net of prime importsnce.

.

* 0




V.5, Nanaeunt_igadning
e sangower seede are given in table W

4o far oo the plesties precessing tnduetey io sonserned the neods eve
- Enginoors S
- Foronen »
- loyoes and ether P
shilled manpover

- Unokilled wanpover e
wp te 1980 11 all the preojects are realined,

Sven tahing inte consideration the needs resulting forw the exiating firme
onpansfon the skilled manpower needs do net justify the installation of a
plastics training center at the OERS countries level. On the other hand,
Such a center wuld be wsefull {f intended to meet not only the reqQuirements
of the OERS countries but alse these of ether West African countries like
S8erra Loone, Lideria, Ivory Ceset, Ghana, Upper Volts, Niger,
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1. BASIC ECONOMIC DATA

End products consumption and future needs can be ovaluated by linking them to
basic economical data specific to each country,

They ere mainly populatfon and income data.

1.1. Pepulation - Distribution of population

Tables 1 to 3 present gcpulation data for the considered countries and
for the totality of OERS countries in 1960, 1970, 1980,

Table 1

Population in Guinea (inhsbitants)

1960 1970 1980 Annual rate
of growth
o ¢
« Rural population 2 750 000 3 360 000 4 120 000 2.2
. Urban population 192 000 302 000 592 000 7.4
. Ron African population 8 000 8 000 8 000 8.0
TOTAL 2 950 000 3 670 000 4 720 000 2.6
- .
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Table 2

Population in Malf (inhabitants)

Population in Mauritanfa (inhabitants)

__— - 1 ‘F: -
1960 1970 1980 Annugl rate
of growth
—p-‘— il
. Rural populatien 3 757 000 4 470 000 5 408 000 2.0
. Urban population 396 000 596 000 956 000 5.5
. Non African population 4 000 4 000 4 000 0.0
TOTAL 4152700 | 5070000 | ¢ 368 000 2.4
crslien i
Table 3

. Rurasl population
. Urban population

. Hon African population

TOTAL

1960 1970 1980 Annual rate
of growth
895 000 1 090 000 1 175 000 1.9
43 000 128 000 248 000 9.2
2 000 2 000 2 000 g_=9_
940 000 1 220 000 1 425 000 2.3




s
Table 4
Population in Senegal (inhabitants)
O :7
1860 1970 1980 Annual rate
of growth
. Rural population 2 358 000 2 720 000 3 280 000 1.8
. Urban population 648 000 1 036 000 1 556 000 5.2
. Non African population 44 000 44 000 44 000 0.0
TOTAL 3 050 000 3 800 000 & 880 000 2.6

Table 5

Population fn total OERS countrics

-

Annual rate
1960 1970 1980 of growth
. Rural population 9 760 000 11 640 000 13 983 000 1.9
. Urban population 1279 000 1 982 000 3 352 000 6.0
. Non African population 58 000 58 000 58 000 0.0
TOTAL 11 097 000 in 680 000 17 393 000 2.5
o e
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A point to be considered because Lt wahes for the dovelopment of potvo~
chemicals demand {8 the growth rate of wben populetion,

This rate is especially high ia the OERS sountries as indisated ia the
tables 1 to 5,

This grewth rate involves a quick change fn the rvepartition of rural and
urban population, the share of the latter fn the tetel populatien increasing

from 11.5 percent {n 1900 te 19.5 percent in 1980 in OERS countries a0 @
whole,

It should be noticed that the mon-Africen population having goneeelly o high
standard of living {s expected to remsin censtant.

i




1.8, m . E..”J Domestic Ptaéue:t,_

A soncept widely uned for measuring - and congsequently comparing - economic
astivity fn diftcrent countries 18 the Groas DPomest ic Produet (G.D.P.). per
capita GOP i» cowmonly used too, for epprectating stiandard of living in
these countries although there are somet imes eppreciable discrepancies
between G.D.P, and consumcr's expenditures (1),

The wilespread use of petrochemical products such as plastics and man-made
flbers among tic generality of consumers,underlies  he very approximate
relationahip oiscrved between Lhe averase cousumption of these products and
the avecage pcr capita G.D,P, in 8 glven country.(2)

With certaln precaution explatned later, this relat fonship cen be a basis
for » fovecast of the demand of the above mentioned products :@ assuming a
sertain future fncome leads to an estimate of the probable congumption of
these producta.

In fact, a defiidte lncrecsc of demand is generally observed for a given
fncrease of {rcune, The ratio of dema .d fucrease to {nceme increase defines
the coefffclient of elgsticity,

M repards plaostics for tnstance, it penerally veries between 2 and 4 -

8 high vabue "ot has kept up in @& larpc number of countries for s long
time. This resvlis from the action of cconomic fncentives, such as
declining prices and the ;radual applications of plastics to a wider range
of uscs, Rnevy as "“diffusion effect"”,

Owing to this effect, by the end of this decade the conpumption of plastics
should be at least twice wiat §t was for the same §ncome during the last
years | in countries with a low level of income (fa the range of

V.5, F S0-100 per capita) {t might be up to 5 times higher (due te 8 better
availibidfey),

(1) Por Mauritanin for twstance the correapondant {igures are respectively § 80 and § 140
(2) This cupirical relatfon s given a8 follows 1 lLog. consumption = g leg G.D.P, ¢+ b




Table 6 presents results and estimate of the per capita Gross Domestic
Preduct for the considered countries in 1970, 1975, 1980,

Table &

Per capita Gross Domestic Product (US §)

1970 1973

Guinea 100 120
Mali 55 73
Mauritania 150 200
Sencgal 200 250

1.3. ¢.D,P, by industry of orjgin

Another point to be considered is the origin of G.D,P, As it appears in the
following tahle 7, the major share of G.D.P, {s still coming from primary
sector (agriculturc, forestry, fiehing) in OERS countries. By comparison
the share of this scctor fs only 6-7 % as an average in West European
eountries (but in the range of 20 % fn less industrialized countries such
&8 Spain, Portugal, Creece).

i
i
'
i
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Teble 7
l G.D.P. by industry of origin (1968)
' %
— v
Primary Secondary Tertiary TOTAL
sector sector sector
Mali 52 16 } 100
Mauritanis 3 3 25 100
Senegal 34 20 46 100 X

Rowever , the share of agricultural sector is graduslly decressing in GDP
of all the OERS countries as a result of the higher rate of development {n
both secendary sector (industry mining) and tertiary sector (services).

In Senegal, for instance, the long term objectives of growth by sectors
srea as follows !

. agriculture + 3% per year
. fndustry + 6.4 % por year
. Bervices + 6.2 X por year

An important consequence of this evolutfon fs to allow a better developpement
of the exchanges in the monetary system and the increese of purchase of
manufactured goods (in Mauritsnis, for exsmple 60-63 % of the agricultursl
production is self consumed), [

il
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11.1.1, Present an _past _cen

L L 1 Y % ¥4 X N 4 1 ]

In the considered countries, plastics conpumption consists only
of imports either as resins and compounds or as finished goods, -
Thus we studied in detail external trade statistics of the OERS
sountries and exports statistics of the European countries.
Purthermore, complementary informstion were obtained during
interviews with industrials and importators.

Tables 8 to 10 summarise the plastics importation dats based on

the official external trade statistics in the OERS countries
broken down in polymerization products (thermoplastics resins)
sendensation products (mainly thermosettings resin) and
menufactured goods, over the 1965-1970 period.

The figures given in these tables do not consider fllfeits
imports ; they are expressed in total resins plus additives,
From information obtained during fnterviews with industrial and
importation ve cstimeted the actual resins eonsumption fn 1970,
These estimations are presented in table i1,




Sable &
Appavent plastice sonsumption in Mell
(1966-1970)
Yone
1966 1967 1968 1969 1970
. h § 4 " - |
lme-puum 1.4 .6 ".1 60,0 | 121.8
. Thermosetting and ethese 4.2 4.2 12.2 15.0 44,5
huf.cturd goods (1) sne | .7 | oo 80.0 | 94.2
. S i wall
TOTAL 33.4 9.5 132.3 155.0 260,53
- T ‘L i

fu

(1) In the case of nanutestured goods the somsumption is at least twice higher on asceunt of

I tilicit import

. Thermoplasties

. :mufaetun‘ goods

settings and others

Table ¢

Appavent plasticss sonsumption in Mawritenta
(1965-1970)

_lwm.
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Seble 10
Apperont plastics sonsumption in Benessl
C1945-1970)
Tons
.-l————————-——» ?._ i e
1963 1966 1967 ‘1968 1969 1970
'l‘hernpiutm 1428 %o | 222 300 | 3530 | 4063
. Thermosettings and ethers  § 4 430 4846 635 670 880
jmmma goods 299 476 305 612 414 626
W e o
TOTAL 1986 - 11 3213 47 4614 5569
-l: * - il b
Table 11

Sotal consungtion of plastice resine in 1970 in Malt, Nowitanis and Senegal

Tons

l Countery Malt Mauritanis r Senegal ‘L TOTAL
+ <+ ‘

rnoplastics 4o  §, ] 4 000 4 680

. rmosetting and ethers » ] i 000 1120
1 [

| = %00 %0 1 s 000 5 800
—— F . >3

i
i
i
i
|
| |
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1.1.3.

Considering the relatively low level of the demand for plastie,
in both Mali and Mauritania, ne signiffcant features can be
pointed out from the above figures, as regards rate of growth
of this demand (and, consequently, trend).

On the other hand, the increase of the demend appears more
eignificative {n the case of Senegal : annual growth rate
waa 23 % a year as an average over the 1965-1970 period.

By comparison, during the last two decades the world consumpt fon
of plastic has developed rapidly and slso fairly vegularly ;

it haa, in fact, just about doubled every five years, which
sorresponds to sn average annual increase of 15 % ; it s
expected that it will be almost the same during this decade.

It should be added that the demand for plaatics in developing
countries usually grows at a faster rate than that now observed
in induatrialized countries where the rate was previously higher.

hhtlen!hig wlth_glg lncm:__l!l'ccut
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Let's consider figure n® 1 :

+ Btraight line 1968 1

Straight line 1968 1 s defined from the data relstive te meny.
African and some Niddle Eest countries : per capites fncome
wp to § 300, |

. Btrafight line 1968 11

Straight line 1968 11 {s defined from dats reletive to Latin
American countries (where the level of ineome 15 ssmewhat
highet than it 18 in Africem countries).
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« Btraight line 1980

Strafght line 1980 represents the forecast of the demand for
plsstics in the above countries : this forecast is mainly
based on the analysis of the past evolution and trend of the
relationship between consumption of plastics and per capita
income in these countries.

An important point ot be considered within the scope of this
study i{s that a faster growth rate of the demand for plastics

fs expected from now for the countries with a low level of
fncome such as many African countries (due to a better diffusion’
as it was previously)/

Although it is rather difficult to estimate accurately to what
extent this will be, {t can be assumed that the relationship
between consumption of plastics and per capita income in the
countries with & low level of income would be in a better
accordance with that of the countries with a higher level of
fnecome (Fig 1 - straight line 1980),

The preaent figures (1970) of the per capita plastics consumption
are as follows :

. Mali t 0.1 Kg per capita (including illfcit imports)
» Maurftania : 0.2 Kg per capita
. Benegal t 1.5 Kg per capita

Referring to the relationship between consumption of plastics
and per capita income, both Mali and Mauritania are merely
found not far from the African countries the most eomparable
as regards level of income ( Fig 1 - Straight lime 1968 1).

On the other hand, the level of consumption of plastics in
Benegal appears somewhat higher tham that of maay countries with
. ceupn)-able level of income (Fig 1 - Btraight line 1968 1 and
1968 11).
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Taking inte account the preceding observation, the forecast 1980
of the demand for plastics in OERS countries #s as follows, as
first approximate.

Taeble 12
Plastica consumptions in 1980

Ny in S W =

—— w—y
‘ Per capite I Total consuaption of plastics
I plastic consvmption lnhabi;nnu, ‘Tons
Kg 10 —
1970 1980 Range Averaged
.li ‘Ot i' i‘ios ‘0‘ ’-m"’om 'om
auritenia 0.2 2.5-3.0 1.43 3.600-4.400 4.000
enegal 1.5 4.5 4.9 22.000 22.000
Uil\“ Y] ‘ l- 7-1-’ ‘0 ’ . ‘.m‘mom ’.m
— .

17.48 i 43.%0 i

As regards the types of platies consuned, thermoplastics largely

:tvai{ now on all markets with proportions et least equal to
-85 X,

.

Over this decade. this percentage could still elightly inercase
®® that the thermoplatice consumption would be as follew in 1980:

Malt 7.500 tons
Mauritanis 3.3500 tons
Senegel 19.500 tons
Guinsa 7.500 tons
TOTA 385.000 tons
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Porecasting the demand for petrochemical products such as synthetie
 f4bers and synthetic rubber is relatively easy since

= their potential markets (e.g. textile goods, tires) are
fairly well established and comparatively limited,

’ - penetration rates of synthetic materials in these markets
are often high, chiefly fn industriaslized countries,

By comparison, the potential markets of plastics - namely, packaging,
transports, building - are very large and their possible applications
sre not thoroughly known as yet.

Because of this situation, the demand for plastics sheuld generally
develop at a high rate over a long period which makes the long term
forecast more difficult,

Porecast fo the demand of plastics s based on ¢

~ macreegononic eonsideration as previously showm (see I1,1,)

~ oonsiderations speeific to the considered country, Gupending on local
conditfons and present market data.

il
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11.2.1. Structure of _plastics consumption

Ll d K T N R g N Y R S -

lmportance of thermoplaatica consumption

It §s well known that there are two major categories of plastics:
thermoplestic and thermosetting resins.

The first and by fer the most important group of plastics consists
chiefly of the msin plsstics of "large tonnage” : polyethylene,

PVC and polystyrene. These resins all apply a wide range of uses
and their physical properties make possible the mass production

of moulded goods which the low cost of raw materisl makes even
more competitive,

The group of thermosetting resins consist chiefly of formaldehyde i
vesins polyester and alkyd resins, i

In West European countries, thermoplasties accouat mow for almost
7 % of total plastice: This percentage has kept growing especially
at the end of the sixties.

In developing countries, thermoplastics prevail ea sll markets,
with proportions at least equal to those observed in industrialiamd
countries. The shere of thermoplastics is generally higher in
countries with low consumption level,

In Benegal, the share of thermoplastics has been varying in the
range of 80-85 percent of totsl of {mported synthetic resins ever
the 1965-1970 period,

Teking into account the imported plastiss manufactured goods -
10 percent of the total imports of plastics in 1969-1970 as
against 15 percent over the 1965-1968 period - the above percemt-
age could be slightly higher since they eensist mainly of PVC
shoes and polyethylene household goods,
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Sonsidaring thia high perentane, a0 further fnsresse of therme-
plascios shouid hoep pase vith thot of totel plastics. ;

There ave at least tventy types of plastics. A fow of them ¢
iyethylene, PVC, polystyrene, plypropylens, all therweplastics
serve special attention singe they are plastics of large

Sonnage, They will be oonnidered within the ssope of this study,

Ia 1970, total imports of thermoplastics vere slightly wore tham
4,000 tons, according te the external trede statistics, On the
other hand, plastic materials processed by {ndustry resched to

3 250 tena (table 1), This dlacrepancy chiefly comes frem the

fest thet imported PVC compound fer shoe mamufacturing (about :
8 000 t) enly consints of s0-45 % of PVC pure resin. ?

As it appears in table |, polyethylene sccounts for elightly
aare t§u an half of total mein theormoplestics and PVC shout
® thizd, 3

Bupressed as percontage, the cosvesponding figures are & follew
o b0, mth’m 8.5%

« 0.D, polyethylene L BR

. N »
« Polyprepyione "o
. h‘m &%

. . X3

By veforving to the trend vell sotablished tn suve doweleped
sounteios, 8 significant chage §o 1ikely t0 coswr in the
Strestare >f the demand for thormoplasties ¢ a olight fnsrcase
utmmamdplmrmmh od vheveas the
npertanse of polyethylone witll dusling ¢o oame outont .
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00.0.0. Gyt totherveniontine. by toane

Relorenee to intornationsl marbets 1

o industrialined comtries g

I industrislised countries the mont videsproad

lication -newely filme (general purpose and heavy

7 bags) end sheets for packaging- have inereased
thelr preportion during the last years to sccount for

~ helt the total market at least, In pome cases this X
porcontage either reaches 60 X (France, West Germany)
o o oven higher & 67 X n Italy,

Tais incresse has been schicdved at the expense of
asulded lisations where ether thermoplastics such
a8 H.D, pelysthylene, polypropylene, are more suitable
than L.D, pelyethylene by rcason of their more specific

ties, This applicstion generally accounts for
aveund 13 X of the tetel.

Bsllov asticles - a field that N.D, polycthylene has
fergely penetroted - aseounts for about 10 X of the
total, encopt for Japem and the VOA vhere it remaing
& & Jow level,

Wile polyethyliene pipes ave gradually giving grouwnd

00 PVC pipes, the same (0 not true regarding eable

opoting, vhere pelyethylone will take the lead from

PY0 oving teo the cxpansion of the market for telephome

sebles. These twvo applications generally ssseunt for

5-00 % of the total. The shere of L., polyethylene
;m oonting (paper, slunintwmm) s ot

ol
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Wo significant change should occur in this pattern
during the next coming years, except that films could
still gain some ground,

As regards plastics processing techniques, extrusion

(f1lms, pipes) is by far the most largely used, as
showm in table 13,

Table 13

Pattera of L.D, pelyethylene processing

in West Ewropean countries

Percentage | BEC countries U.K, Spain
Extrusion % “ % 54 (filme)%
Injection Moulding 19 ] i
Bow Moulding 10 » 2
Others ] L ¢
0o L

buveloping countries

In these countries, the market for lew density pely-
sthylene {s characterized by the existence of twe
beanches only : films and sheets, and mouldings
{weually by injection and sometimes by blowing),
There {s often no wmarket for pipes or wive and eable
seating,
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In both basic branches the market trends, at least

in the gountries with a processing industry, are the
same as in the industrialized countries, namely the
predominance of films and sheets (60 % of the market)
and a relatively important market for injection -
moulded articles.

This structure will probably be maintained fn the
future, considering the enormous potential for poly-
ethylene films and sheets represented by packaging,
agriculture and buflding,

To the same extent as these countries can meet their
requirements for piping or cable coating with rvc, it
seems likely that L.D, polyethylene will apppear only
marginally in these fields. 5 .

Righ density polyethylene

Reference to international markets

For some years rigid, unplasticimed PVC in all {ts
main applications - chiefly pipes, gsheets and films,
profiles - has been developing at a faster rate in all
these osuntries than flexible or plastieised PVC,

In the long term, the use of rigid PVC will increase to
about 60 % of the market, having just reasched the 50 7%
level now,

The primary reason for this foreeast in that difficult-
fes in esing rigid PVC have largely been overcome
by the introduction of impreved types of cempounds and
nachinery, ' .

But ft ehould be kept tn mind thet, wvhile flexible
PVC will decline tn fits share of the tetal vinyl market
it will sontinue te grov in torms of abeslute tonnages.
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Rigid PVC

¢ has been a growth area for PVC especially in
uilding and civil and rural engineering. Sewage and
water pipes as well as land drainage (1), are {mportant
areas of expansion,

Rigid profiles are mostly used for applications in
building, ihere is still room for much expansion, once
legislative obstacles have been removed., Substantial

sucess is yet scen in window frames. But in the case
of roller shuiters, saturation is already often

complete.

. {;lms, rigid and semi rigid, are already well developed

n the major consumer countries : USA and West Germany,
It is beginning to make inroads in the other European
countries as well, The wain reason for the upsurge
seems to lie in the proliferation of supermarkets, LD
polyethylene film has of course a strong position in
this area, but PVC barriecr properties give it a special
acceptance for several products lines,

Bottles, For some timc in France, bottling of

vinegar and edible oils in PVC containcrs has reached
telative saturation, This application is now coming
into general use in some other countries (Italy).

The sale of flat mineral wvater in PVC hottles has

increased phenomenally in France, This market will
eontinue to grow and extend to other countries,

dn outlet which seems possible fn the near future,
although the problems are not yet resolved, is the
bottling of carbonated mineral water, slightly
sarbonated first, then fully sparkling.

As far as bottle production {s concerned the trend has
been towards captive operation installation, This makes
ft unlikely that resin suppliers might integrate forwer
inte this area,

'n In this application polycthylens 1o still veed ae inii but only for smell dlametoer.
Furthermere, ita shave is decreasing.
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« Jajection moylding. Fer a long time pipe fittings
were the only substantial market for injection moulded
PVC ; however easier processing combined with a demand
for non-flammability may result in greater agcceptance
by the moulded product sector,

Plentble PVC
. ?Lendegeg gheet and extruded filmg. The car industry

s usually the biggest user of this outlet. The fastest
groving sub-gector is packaging.

+ Jpholstery, PVC will continue to grow in this sector
not-withstanding the competition of polyurethanes which
give a better looking leather-like fabric,

 Cable and wire. The main user of this applicstion {»
the building industry,

Eleoring. This use of PVC has been declining as sufted
sarpets are taking the main growth in the fleer coverin
aarket,

» [gotwesr, Unlike in the UK, the grewth of PVC in this
gector is uwsually slow with a stremg consumer preference
towards leather.,

by way of fllustratien, the pattern of PVC econsumption
by end uses fa given below i{n the sase of EEC countries

Rigid rPvC
pipes and profiles 24,6 %
fotls and filwms .0 %
*.t-. ’.2 %
bottics 3.21%
other s.2 %
YOTAL »wor
Tlenidle PVC
folils and film 0.5 %
m". ’c, ‘
oo o s peotites o
pref 6,
her XL
YOTAL ne
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Gradual chenge is expected to occur {n this pattern
during the next coming years according to the past
teond, involving a rise of the shave of rigid PVC
ond vecs (chiefly due to rigid pipes, profiles and
Mtlel).

A vepgards PVC processing, extrusion usually takes up
sbout 50 % of this market as shown {n the table below !

Teble 13
Pttorn of PVC prossssing in Vest Eurepesn osuntries
) 4
i 11
EEC Countries v.K, fpain
Extevsion ' 0 » | 52
Noulding : ) 2 n
Calendering 27 » n
| Costing | n (1] n
OTAL 00 "o 100
Duveleping countrins

The quantities of flexible PVC are velatively greater.
This trend o hovever likely to be reversed capectially

ta souncries alvesly e vell dowe t
> having loped presessing

|
i
]
]
]
]
]
]
i
i
1
i
]
]
i
i
!
|
L
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« The increase in the market for pipes, especially for
water supply and frrigation which require small
"ddemeters, should begin to make itself felt from now
on, BSheets and profiles will begin to appear,

a sontrast with the industrialized countries some
applications of flexible PVC should establish themselves
o increase their proportion of total consumption @

« The development of floor eovering in PVC or vinyl
asbestos tiles depends solely upon the installation
of calendering equipment.

= Under the same conditions synthetie leather should
eseount for a substantial proportion of the market,

= Plastic footwear., Plastic should make great strides
because of its low coat compared with classic types
of footwear.

= A8 in the industrialised countries, the coating of
electric and telephonic eables will fncrease relatively
less rapidly,

15.0.0.4 . Polystyrene
Reference teo International market

In industrislined countries household goods, toys and
olectric parts ,... (injection) are by far the moat
widespread use of polystyrene. But fts share in the
Sotal has been gradually declining as a result of the
@dvance in the production of packaging products
(entrusion forming, and to a lecsser extent, foams) and
vefrigerator doors and imner linera (extrusion),

The polystyrene processing industry reflects the relative
fapertance of these twe main outlets of polystyrene, as
ohown below |
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Table 16
Pattern of polystyrene processing in Vest European scountries
3
" R F
l EEC countries u.K, Spain
Moulding 75 73 81
Forming, extrusion 23 N 19
TOTAL 100

100 l 100

I1.2.3, Demand for thermosetting plastics - Cage of the OERS countries
In the group of thermosettings there are four main types of
resins 1 formaldehyde (phenolic and amino plastics) polyester,
alkyds and urethanes resins, Their usual long-established existence
has ensured their solid implantation and their wide dfffusion
throughout the world but their limited applications and their
relatively high prices have considerably restricted their market,

In developing countries as well as industrialixed
sountries, polystyrene, despite its brillant past and
dominant place in moudled goods, will account for s
relatively decreasing though ever appreciable share of

the market.

to the advantage of other resins,

= The development of demand for urea formaldehyde is due to the
development of its by far most widespread application - namely
adh¢sives used in the wood industry ! chiefly manufacture of
plywood, fiber particle boards, Other outlets of urea resins
{nclude moulding materiels and products for textile and paper

treatment,

-------- Ll L g R R TPy
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- Only one outlet is found for alkyd vesins i the manufasture of
patnts (especially glycerophtalie).

The importance of this kind of points varies eensiduably from one
sountry to another, depending on local habits,

AMyway, the growth rate of consumption i{s usually low,

~ Reimforced plastics are the most widespread application of
zlyeuer. In fact, reimforced polyesters usually from the
1k of remforced plastics, The main outlets of reimforced

zlyester an in building, transport and leisure (cspecially
ats).

- The wmain applications for urethanes resins are found as both
flexible and rigid foam car upholstery, furaiture, mattress angd
pillovw manufacture are the largest outlet of flexible urethane
foem ; rigid urethane foam is used as insulating materials in
both transport and building industry.

By now (1970) present total consumption of thermosetting is just
rveaching the 1,000 tons level in Seneral, Mali and Mauritania.
This consumption is expected to exceed 4,000 tons in 1980,

However, taking into account a percentage breakdown of thermo-
setting resins consumption based on international market comparisons
no opportunity for locally manufacturing any thermosctting resin at
economic scale will appear over this decade.

An exception concerns urethane resins flexible foam : a plant
vecently installad in Senegal is able - with a nominal capacity
of 100 tons a month - to meet all the needs of OERS countries over
this decade. '
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88,3, Bensgalfsn market
11.3. 1, Peesent gitustion '

The end uses breakdown of the main thermoplastics san sssily
be done from interviews with main processors,

1.3,

Pelyethylene

As it appears in table 17, films have taken up
the largest share of polyethylene application,
&8 usually observed in international market,

Almost all polyethylene film is used for packaging
either as heavy duty bags (fertilizers) or as
seneral purpose film (biscuits and ether foodstuéffs,
vtetail trade). :

Table 17
nd woos dreshdown of pelyethylene - Senegal 1970 ‘
tons ‘
rﬂ Polyethylens |HD htyothykmf:mﬂ:* Pemntm:—.ﬁ
of which:
+ hoavy duty bag 300 300 10
. general purpose 40 120 160 45 »
- Nousehold goods, teye » 200 3o TR ’
- Bottles i i1 300 1 -}
- Othovs S ] 0.3
Totel 1,19 1 4]

1 i.ﬂ:l 100.0 __J

W0 polyethylones aceounts for slightly more than
39 % of the total polyethylene, Rather higher than
the ones usually obaerved on the faternational
markets. Main outlet of HD polyethylene s in
tnjection moulding applications chiefly household
gouds and toys. It has taken wp the largest shave
of these markets.
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On the other hand, the shares held by HD polyethylene
fa other pelyethylene markets ¢ hollow artfcles 1i.e,
bottles, and films are smaller : vespectively 407

ond 207%, These above mentioned festures are not

quite different from that currently observed in

the international market,

we

A3 1t appears in the table 18, the major outlet for
NC {s the plastic shoss manufacture - the other
applications far behind - as usually seen in
developing eountriea,

Table 18
Wnd uses breskdown of PVC - Seaegal 1970
resin 100% T tons psrcentage
L
= ghoes 800 82
« bottles 25 2.8
- ethers 133 15.%

t‘i ,o !o ’0
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tetal [ 980 ! 100.0
INC rigid applications such as pipes and bottles

- the major outlet of PVC in developed countries -
ove still very small {n Senegal, But their shave
will grow quickly in the next coming yeares,

Pelystyrens

There are twe main outlets in Senegal for
polystyvens 1

« tnjoction meulding (chisfly howssheld goods)
- botties
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Toble 10

Snd vees breakdown of polystyvens-Ssnegal 1970
percentage

Injection wmoulding 4y
Bettles 3.5

Poom : “Q’

]

100.0

Poem s another use of polystyrene with a growing
Smportance, Polystyrene foam is matnly used efther
@8 insulating materisl, or for packeging.

§5.3. 1.4, Pelyprepylene

Ia Benegal, nearly all the coneumed polymyku'
fe vwsed as slit yarn for the manufasture of woven
bags (tadble 20).

Teble 20

Sad vees breakdown of polypropylene Semegal 1970
' tons T percentage
Siit yara 400 9.5

Injection moulding 13 3.8
. o

Yotal AlS 100.0

Considering the expected development of this

z::utlon, it ts likely to hold the largest
of polypropylens market.

Comparved with the international market, the
Sovel of polypropylene consumption in othee
applications - chiefly injection moulding -
i8 very low, oven in relative value,
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10.5.2, Vetn gpplications of thepmoploeticg by pestors of ues - ferecest

Povecast of therwoplactics needs will be based on an analysis of
the demand for these mateviale in their main outlets, taking inte
sseount the competition from other non-plastic materials.

The development of the demand for thermoplastice in their main
present and future outlets will be comsidered successively,

1.3, 2 o1, mt‘"u

Substantial outlets for themmoplastice are found {n the
field of packaging. In this fleld, thevmoplastics are
gaining ground, dieplacing ether wmaterieles such ass
paper and cardboard, wood, glass, tin, jute in their
tveditional outiets.

On the other hand, the coefficient of elasticity of the
denand for packaging matevials, versus income is always
higher than 1.0, So & substantial increase of the
demand for thermoplestics can be expected {n the next
csoming years,

11,.3.21,1, Sags
Nala products to be pached,

The matn products te be pached are the
agricultural and industrial preducte,

Asgieultursl pyoducts

In evder to estimate the sutlet for the
pockaging in the field of agricultuvel
products, we are led to consider the
magnitude of future Senegalean crops (1980)

Thie fovecast {s chiefly besed on !

~ importance and evolution of crops Guring
the last years

« onlotence of a deficit(e,q, waine, sugar)
aow ftiled up by tmports, These lest ones
should decresse or even dlsappear, In some
oabee, & patt of the produstion will be
onpovted,
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e agricvicusel produsts ase $40ted Selwv
eundnet

1t fo the meln agricultusel duction {n
Sonagal constituting 2/ of aptisultursl
"netady insame; it ranhs fvet emeng the
onperted producte, The ¢vep out passed the
tovel of cue millfon tena fn 1964-1965; then
¢ foll off subatontially Gueing the folloving
yoore (1966, 1968 ond 1969) due to the bad
slimnt be conditions. ,
Molforring te the veejwtod thind Plen, the
fon should epratln veach one wmitlion
ta 1972, reem this dete, the growndnut
‘ fon can be ongoctod to prew at the
Sote of 5 peseont & yoor a0 on Gverape,
oovovding te the dovelogment of the domand
on onport mevhets, This insvesee losds (o
ostiunte thie preduction ot sbewt §,3%00,000
tone o 1900,







00000l venhe sevend after gurghum in
tood (onnvel comoumption 79 kg copita).
te the netional need®, local
poodustion to otill ohert of 160 - 100,000 ¢

yOO¥.
:'utc to voduee thia Seticit, the
Gvornment (nitiates o progrem of development
of this evep (Conamanse river avee).
The predustion terget for 1973 (o 163,000 tens,
e prosent deiicit sheuld deevense oy oven
o the ond of the soventiea. Then
sstisnst preduction eowld meash 300- 150,000 gens.

iR
i
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Sugee oame

e conoumpt Lon of supay evespasses 30,000 ,
Oy lageet, Therefore, the Benepalien
Govermment s going to undertehe a program
for doveloping the crop of sugar cane; this
csould bo ochioved for 7 yeare
Toll), Then the defieit of supar
will strengly desresse ; the production
oovld bo in the renpe of 30-60,000 toms,
vieress the conomgtion will vesch 60-70,000
tom,

Sstton

Avescvding to the 111vd plon, the crep of
ontten sovid averpase the needs of tecel
Gthet giving on oncess avelladle for enport,
e profuction t is 33,000 tons in 1972-
1973 6t could b lod or oven tpobled if
outiotd sve found en enpart wavhet,

L) |

& Gwleping pregeen for fuvite predustion s
Ot W by the Govorwmont 1 both quality ond
y vill o lagreved fn ovdor to oupply
ol export metbets,
0 pasticulor pradurtions 490 0o bo Goveleped
oagesielly @

o dNgnee: new Poedmtion tavpet
) toms fa 1973, Peseldble produetion |
A0 tems fa 1900,

-:temm 1,000 toms b0
~ 40le prsduction 10,000 tons 0 1900,

Oveltione of othur fouite ae olee te %
omidand : oltvwn, songese, avecalnte.




nduatetel predusts

Thote ave ot Ioest two industriel products
that deserve apecial sttention sinee they
soquise svbstantiel quantitieos of pechazing
onteriale : fevtiliners and eoment.

Pestilioens

Suring the last past  yoors, the comsumption
of fertilivers has boen myiu largely, due
o the bad climatic conditions,

Por testence, fertilisers conaungption ves 1

« 53,000 tone fa 1965/66
- 48,900 tone tn 1966/67
= §9,200 tene in 1968/89

ton of fovtilitoors por 3000 ha,
land 1o sbout 20-2% kg in the current
1000 he. of agricul-

0 some African coumtries, sush as Alperia,

Yuniele, kenya, + Sonsumption of
11,3 &g ta Bouth
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Sichough thooe noale sonmet bo achioved, dwe to

he bad clivetic conditions, they allow to get an

:i:o of magnitude of the fertiliser consumption
980,

Tus, the sonsumption of fertiliners fa sotimsted

60 be ia the vange of 300 - 400,000 tons fn 1980,

190 - 130,000 tons for groundnut evop

100,000 tona for sorghum crop

100,000 tone for other crops, especially the
"ot vecontly developed (rice
welee, sotton, suger cone,
bananes ).

Somont

Smmwet preduetion varied between 180,000 ¢t and
§00,000 ¢ over the 1961-1968 peried, It veached
$40,000 tems in 1970, The consumption of coment
e tentatively cotimated at 400,000 tone in 1980
onsuning & 6 petcont grewth vets over the 1968-
1900 peried,

Sther preduste

Wote ave seme other predusts, mpinly dorivetives
o8 oariovitusel production thet sequive svbetantial
ag materiale, Their nations! merbote have
*w T “o

- oll cabe * “,M tone
[ ] L m‘m m
= oattle foslnteft = (100,000 teme

oolfes will voquire apprectable quantitios of
Pasheging materiale tee,

. Masoviale csnpoting fov peshagieg.

W the fiold of o 8¢ foast twe mebeslale
o5 conpeting with fos : pager predusce ond
] ‘md“.



fager predwmte,

e nsjor shave of paper products sonsumed (n
Sonepal bo od. Table 22 shows the
ovelution of 6 over the 1966-1970 peried,

Teble 23
Sugert of paper produsts 1966 - 1990

iy in the cose of Kroft

nd cardhensd. Reeides theoe inperte, .';!:.

o $.300 tons of cavdboerd in 1990
)y fa pavtially supplying the mavhet,

Srforving to the past tvend the sonsungtion of
sapor mmtu;mhmh-«ln
' /000 tons (o 1973, 30,000 teme fn 1960,

e te compate chiefly with 1D
e e ot i

s onpocted to Yo stowt
otvent N o the
vatée fo otitl ..'WM

)
te otumden,
”“M-“‘hu.
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fosther potint to be comidered (0 the relative
prios of the two sbove mutioned materiale
on ¢ woight basia, the price of a paper bag
ls only sbout a thivd of the polycthylene bag,
But tohking into account the "utility poundape” )
of L.b, polyethylens (since 4t s two or three
timee lighter than paper for the same use), the
price of polyechylone bags s close to the

r bag one,

telatively high price of paper products (s
Gm to the fact that they ave tmporied, This
sitwtion, rather favoursble to the development
of the domand of polysthyleme, sould be upset
40 a papor fectory will be locally installed,

dute, stesl |
e naturel fibres sve chiefly ueed for pachaning
: sisal and jute. Both arve imported; |

ton and cellulosic fibres ave used here too,
Gut to & smeller entent, The present market of
these tontile haps 10 close te 7,000 tons @ vear, '
Mosently, woven bags made of polypropylene sltt

(Besesec) mede furcads (nto this mavhet

tonp of this material wveve veed in 1970,
Molypropyiene baps belng used for one-use
opplication compete more cently with jute begs
than vith stvony sfeatl beps simee the letter
e o00 ehiefly wed (n four-or-five timee
spptications (carrians of groundnut, peddy), |
& waerds prices, pelypropylome bapr - seld
0 0.43 sash - cssily compote with imported jute
Sape. Sleal bage are seld § 0,80 each,

6. Womaplastice to be wed in pashaging appléeat ion
Sosscant (1980) of the emand for theorweplentics

e pasheaging spplications hae boon oot wp, teking
nte ssoount

.c«ydm&ndﬂhmu-
-hﬁudmmuhr‘ﬁ
o“m*(ﬂomdlbm ﬂnor.

o tio csugstition botunee vavlow pachaging sstevisle,




Sgricvicurel and (ndustris! peodusts

Soble 23 sunmarises the needs of thermoplestice
% be used for the packaging of main agrteulturel
pvoivsta, As it appears in thip table, &
substantial outlet for polypropylens is found

fa this field,

Ae far ae fertilisers ond coment ore somsorned, the
plsture (s os fellows |

« fortilinere

B pelysthylens heavy duty bags ave the enly
s to be used feor the purpose of fertiliners
tng, having tetally displaced paper.
is in good agreement with trends in Euvope,
Plret, ssauming that only a rether small part

of fortiliners output will be stored and
w in bﬂ‘ko

Second, the weight of sach bag - still 300
grams - could decresse somewhat fa propertion
with the bag wall thickness,

e neode of LD pelysthylons heawy duty bags

be in 1980 gbout 1500 teme (300,000

of fortiliners packed fn bapgs weighing
svans and holding 50 kg of fertilisers eech,

3{!

'l

wed of polyethylens hoavy Suty baps foe
comant ts unlikely to develop, &
ta the near future, although some
stulles (n this fleld are sasried out fa Rurope,
Comsnt production fe shipped entirvely in paper

{
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Other products

By new, abeut 400 tons of polyethylene film

ove used for the packeging of various food-stuffa
such ss biscuits, salt,grinded coffee. In addition,
JO0 tons of polyethylene film are used in the
vetail trade, Taking into aceount the expected
oenpansion in the field of packaging - espectally
fa the former one - and a further penetration

of polyethylene film in this field, consumption
of polyethylene film should be here at least

5000 tona §n 1980 (annual growth vate 11 % as

on average over the 1970 - 1980 period),

3»&'.!.!. Sottles
A. Main products to be bottled

Bain products to be bottled ave : vepstable ofl,
vineger, bleaching liquid and milk, All the
sinerel water consumed {n Senegal is twported
up till now, However, a growing share of this
market will be soon supplied by locally produced
and bettled mineral water,

By wow, the national consumption of groundnut
vegetable oil amounts to 40,000 tons a year, i.e,
almost 45,000,000 litves.-veferring to the
soefficient of elaaticity of food consumers
onpenditure vith the income - ¢lose to 1,0 -

the consumption of vegetable ofl will be in the
vonge of 70 - 75,000,000 litres in 1980,

By esmparison, vinegar and bleaching liquid
veprosent only & swmall cutlet for bettling.
Pastourined and ateorilized milk - otifl

mainly made from imported powder milk -
representa an apprecisble outlet for hettliing,
Rovever, the level of consumption of pasteurised
ond sterilized milk rematine vother low - for
fnstanse 10,000 1/Day aa am avervage in the
Boker avea - due to the comsumer to uee cheaper
powder or concentrated wilk (1), A hetter
onpansion of the demand for milk {n bettle

eon bo expected fn the ment ceming yoorvs,
cspesieally when using leselly produeed ailk,

(1) %we plente of soncentveted mitk ave being inetalied ond onposted to b on
otvoam in 1978 1 SIPL with a copasity of 9,000 tons & yoor and CUPIFRAL-NESTIR,
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e,

o

s vegavds wineral water, imports ever the
1963-1570 peviod veve a8 follows 1@

wfittons of liters : 1963 : 3,221
1964 : 2,133
1965 : 2,560
1966 : 2,417
1967 : 1,722
1968 : 2,225
1969 : 2,256
1970 : 2,776

Lesal production (CCFM project), allowing a
towsr price, will undoubtedly make for a
hetter expansion of the demand for wineral
weter, The planned production s 2,300,000
bottles of 1,5 litera, 5 years after the
start-up of the plant - expected to be in
$972/1973 - 4t could reach 3,000,000 bottles
ot the end of the seventies, assuming the
demand for mineral water s golng to double,

Neteriale competing for bottling,

B the field of bottiing, plass te practicelly
the only one material to compete with plastics}
ta addition, fev quantities of wvar coated paper
bonees ave used for milk packaging,

Por bottiing purpose, plastics should easily
oonpete with glase since glars bottles ave still
totally imperted, However, the additional cost
of won-ve-usesble plastic bottle is wow entively
oupported by the final consumer | thet prevents
foen & better development of these betties.

Thernsplasties te be wesd in bettliing
agplications.

e fevecast for the domand of thovwnplentics
hae boon oot wp, tabhing inte ssscumt !

= the quantitios of liquide that will
-:wdtthﬁuhmth‘

o the compotition hotwaen pless end thetus-
otlostie: antevials, .0, polysthyliom and WG,
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Sonsorning odibie ofl, the share of the total

@ovand, diotributed tn bottles has been steadily
8Pwwing over the leat pest years, In 1970, ¢ ’
wes almost 25 X of the total :

= 6,0 sillion Qiters tn glass botthes (7-7,5 im

1971)
4,0 mtilton Liters tn plastic bottles

Assuming that the shave of edible oil distributed
ta bottles will keep growing and a further
penetration of plastic bottles in this field,
sbeut 25-30 méllion of the latter ones will be
weed in 1960, The corresponding quantity of

tic materials {s in the range of 1000 tons

h bottle weighing 35-37 ),

e (t appsars in Table 24, both polyethylene end
WC are used for this purpose reap. 100 toms
and 25 tons, However, polyethylene is often
sonsidered a8 an inadequate oxygen ecarrier,

A8 8 result and looking fmnto the projects of
Socal producers, the major shave of this narket
will be held by WC, as shown in table 22,

Y sewe i¢ true for vimepar and bleaching agent,

MLk vill vomatin pached En polyetylene one-1{ter
bottle, weighing 42 greme a piece, Rowever, it
oould be partially pached in cheaper polyethylene
omatl bage (1 liter bag welighing we more thes

9 grems o ploce).
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Seble M

Conasunption of plestic materiale fog bottling
' tons

! . 1970 1980
— Polysthylene WO *hlpthzhm

Vegstable oil 100 . 23 23%0
Nk 150 - 00
Nineral water . - -
Vinegar, bleachin

apent and others 50 - 2%
l Yotel w | 1000

The quentity of mineral vster to be produced ‘ '
ond bottled locally in 1980 will pequive move

. " than 150 tons of WC. There fs ne other .

apprecisble outlet for PVC bettle than the

above mentioned one (eince, for tnstance, the
eonsumpt fon of vine poseibly packed in WC bottles
temsins ot & very low level); om the contvary,
there are many other applications for polyethylens
bottles: pharmeceutics, household liquid detergent,
shampses and eventuslly soft drinks.

", 5.2.0.5 Wollow articles,

There ave many other products sbis to be pached
in various "hollow avticles”: cans, bones and
sontainers. Comideving the motor lube ofil, for
Snetance: the totality of the lube ol consumed

i Senagal is imported, blendod and conditioned by
Conpagrde Senepalaise do Lubrifents. The novwme!
oopecity of the plamt fs 9000 tons; The product -
Son was 4800 tone ta 1970 (enpected to be 7000
tons in 1971), The sales on the lecal mavhet were
2370 tons the same yeor; this marhet s oot imated
ot 6000 tona {n 1900, taking fnte sceovnt @ largee
tatie of tube oll vovous peeclitine ond goo ol
oondunption,



' mzmmmm m-.n mmm w .mW “
il ikt ﬂm _.-
it 15 bl i
wwmﬁ i ”mwmamm : 1i: E.
1=l mmﬁ HIHHE R BT
m»w ik 2 1 m.;mmb.u“ um e mm
A H R H m “ ._
THT i 13: 3 3:388 z}

Hitiitad a3 1 sdfiekieble

. :

]

-l G O D & N G G T T G I T T e o O o -~




-

, sede foem prlystyrone foem.
ﬂlnm-‘mmwz‘ntm

fruite and fioh povhapt ., $0
thet the tuulty,u this mateviol
than 13-98 ke/m

covsying nlass besties,

6. Mastie apen boune weed fup fioh handliing.

e twe lotter applisetions rvquive polvetnvionst
ohe l:t quant ity G cotinated ot YW
om N

o Bt Joost W o of puliyethylene witl b vood
0 1980 for essting pager. Muin field of
agyltentton o found in pashaning (Bid ete. ),

€8) Gentatn costes (MONEERRIIV we) with o
oagority of 42 Vitove ond wighing 1,4
ta have Sesn tesently Grvelaged o Rupupe,
8. 5.8.0, Apsteuttusel wecs of golyethylons §itm,

Wose e four snte agplicstions fur polystipieons Mlla
f» agrloviture

*
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0.5.2.3,

Enteviols and furthosmsee, the vother had quelfty
o8 oeun plostie ortielos vheo apposting on the

rm by local prucese!rg industey 1 ta $000
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00, %.0.4, Postwoer,

‘f &&Q ‘0

&0 sbeerved (n many Alvtean countyion, the ehonp plostle
0hose ove sommenly weed o Sencrali the present merbet
s svound 5”0” ”‘” o year, §,0, ‘o,“t, ”‘"

e idhabitont a0 an averepe.

A pvving shave of the BSenopsalion mavhet (o ted
by the lesel prececsing (ndustry, The fipuven of this
) fon (1000 pative) wore o0 followe over the

» 1969 povied |
] ] "*
1% ] '.'”
o .
£ S
, '
% 13,9
L 4] 1 4,000
e local tadwatry vith o sopacity alvoady snceeding
e ol of the Sonepalion serket o oble to supply
e wiele navhes,

|
|

this prodution con 0till b
ongoeted developmont of the
fon verbet 1o oot inasted
+000 patre of plastic shase in
soge the: ? pelve per (nhabitent,
+ the corvespordent firure 18 sbowt
of ML eovpound) §.0. 0t logat
pute seste,
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« holt of low prossuse use pipe (lecelly predused)
« holl of Migh prosowe we plpe (lmposted)

e devand for coat (vem pipe - not Yocally preduced
o till new - $0 e wore than OO - 200 tens o
( ssserding to the extermal Lrade stotintics),
domand for the plaatic pipen fo 10O tona,
e echeice hotween Slfferent materiale deponds
80 & preet ontent on the diamwier ond, ctonsequently,
the field of pipe applications,
Por (nstance ¢

» INC §s vably weed for domstores frem 20 w
wp to 130 s (individuel connsetionn, vater
Slstritution and asovepe)

o asbrateg-conrnt for dlaseiers foem 100 wo wp to
300 m ( seinly water datridution ond sevape
ferigstion)

- gaot loen for Glammtore fyem 290 o AODD pm (woter
odbstion),

Consldrring the putontial sarbet of WU as plping
asterial, the ponectration of thie thevwoplast ie
onld be cloge to MO0 petuont of the marvket in
e care of indlividual councctions, ot lesst %0
poreent (in toven of loagth) (r the cone of
water Sletribution, guwape and frrinet lon bt
vory snsll in the cane of vater adiuct fon,

6. Vssunplastics to bo vaed in plping applicetioms,

& Ouogecant (1900) of the dvrand oo

i pipisg spplicat fone has on oot wp, ¢
tate aveoumt

el uantity of w » ed
hmdmm:hhhﬁw
Gosglastfos

L
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Woee v thees sein fiotds of appliestions for
hosmeplesties

l-m&-uﬂm!mndﬂmn
0 - Wotor Glotribution and supply - sovens
$ = Berigation, dralnage

o Sndividust voter connmetione and plumhing.

o donand for pipes fo closely Minhed with
e activity fn the bulliding induatey and the
aeds of the prpulstion §n this fleld

= oede of the popviotion fnadoquately hoveed
- yot
- ol twvelved ehiefly by the tnetwase of the
hon populetion 1 39,000 tnhabltonts rer
- u’mup (of whvieh 15,000 (n the
otea) correapending sppreninat fvely
: 10,000 housing por yoar to be ovected
wtban

0"ees,
W oow, bullding tndustey by for, Gnee net
0ok thie lovel of protuet !
= Guring the (1nd plan, 2900 houstrre wose
ovoeted In the publte socter (C. i) §n wrbea

ond sbwut 250 bowatinrs 1. surel evess.
the Bird plan (1969147 ) 2000 howstaps
opectied (n the publie goctor. In

N hovelings will le orerted
private seetor, Thus, 9000 housings

} " "‘
gg'fg;!
i §
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would 4o abowt JO0 tona In 1980, Furiheswnre,

o sanll pevket slways anilsta for veplocewent,

swall altevet tone ote,

Ron-housl iz construrtion is wove difflcelt to
Quatify since (t onconpasass o veviety of
fotosoppmrous catoperies bt It can o outinated
that sen-bouning will yeprosent nne-thiod of

totel Suilding, ovected in Sompal $n TOGD,

e the potentiol marbet for WC plptag would

o MO tons for totel wildinge evected §o Boneps!,

8. Wter Glstvidbution and supply - oowape.

pried of the 13808
fovestuonts of
possnt patentisl entiet for WC plge.

-s @b e 4O 4 & 4 G a4 4 S s > & = &> o >




- a» O T & S e e = S T S e S e e >

Nommed tavestuent o the field
of water oupply ond sovage
$ dooo

i

Yater Slateidution,
elosseledty

= DIOURAEL
Sovepe, wates supply
- THIES

Yeter supply

e 70 % of the total twwestment |

e ponstytion of 30 1 tme thie
eathet fov WC plpe:

o cant of sbhowt § 3/Mg for this lattee,

=mmmmam»mu:
tone §.0, 125 tonn ¢ yoor as o0 oveveps,
Gaouediag to the taitial 11ird plan and 240 tews |.e,

= tove & yoar, aveovdiag to tho weedjveted 10ivd

& Gvolepmnt of the wee of INC plge ot on eoouel
sate of 151 - JUL fewm the vether low lJovel
i the 1ited Plen, loads to
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A, The drinking water supply and distribution
system consists of 1000 km of pipes in the
Cap Vert area, 300 km i{n the other areas of
Sencgal (excluding individual connections),
This drinking water net is gofng to grow
at the rate of 40 km a year; it could grow
at the rate of 100-150 km a year at the end
of the seventies,

Assuming that PVC pipe will capture the

major share of this market, eapecially in

the case of diameters in the range of 50-

= 90 mm, the demand for PVC pipe in this

field will amount to 200 tons in 1980

(100,000 m x 1,9 kg/m as an average) .Including
e part of the market of higher diameter pipes -
from 90 to 150 mm - leads to an additional
quantity of 50 tons of WC piping materials
(10,000 w x 5 kg/m as an average).,

8ewage could represent an appreciable outlet

for 'VC pipe, at least in the next coming years,
especially when considering the projects of
development of sewage system in the following
eities ' : Saint louis, Loupa, Thiea, Kaolak,
Piourbel, Tambacounda and Ziguinchor.

At present, the total length of the network {a
300 km; ft will prov at the rate of 50 km a year,
possibly 75 km & year in 1980, The usual dismeters
ere in the range of 75 -~ 250 wmm,

Assuming that FVC pipe would capture at least
50-60 percent of this market (in tewms of

length) chiefly in the case of the smallest
diamcters, the demand for auch pipes would be

70 tons in 1980 (1.5 kg/m as an average),




Amothor cutlet eniste for WWC pips | eonduet
Sov electric and telophone vives, for vhich
W have sssumed an avbitvasy estinate of

30 teme in 19500, In this case, the plpes
ore much lighter than for the previews wae!
0.3 hg/n 02 on sverage,

3 levigetion - Drelimape

levigation s an faportant patentiel future ouwt bot
for WNC pipe; capecially when considering the
Geveloping plan for the Bemepal River, This

Plon idncludes the ivvigation of an arves of
300,000 hai it vill be praduaily iuplesented,

ot fivet, on the bestis of 3 - 4,000 Lrrigated

he por yeoor.

0 the other hand, there ove seme opportunit foe
0 woe plpine in the next coming yeors | for
fnstanse, in the Casumence basin, tn the case of
bgh yiold crops, such se eotten and vepstatl.les,
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As it appears in this tsble, the polyethylene
consumption will be multiplied four times over
this decade, This corresponds to a steady
snnual growth rate of 157 as an average,

As shown in the following table, film application
will continue to hold the major share in the

thly’.
Table 27

Consumption breakdown of polyethylene
(Figures arc expressed in percentage)

polyethylene market with percentape comparable
with those observed in industrialized countries,
On the other hand, the share of the market held
by household goods and, to a smaller extent,
hollow articles is golng to decrcase in terms
of percentage whereas the share of such
applications as crates, boxes, wire and csbles
etc, will strongly increase (from almost nil

Applications 1970 1980
e Film 57 58.5
l » hesvy duty bags | 16 19,5
» general purpose bags s 32,5
. agricultural uvses 6,5
' . Household goods | 24 13
Crates, boxes * - 6.3
Hollow srticles 1 1
Others 2 9

Total

100,0 l

il o e
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11,3.3.2.

As regarda the types of polyethylene to be used,
H.D, polyethylene accounts yet for slightly
more than 30 percent of the total polyethylene,
Only @ small further increase of the share of
H.D. polyethylene can be expected over this
decade, Thus, 2,700 tons of 11,D, polyethylene
should be used in 1980, accounting for 35
percent of the totsl polyethylene wmarket,

P.v.C.

As shown in table 26, the main present outlet
for PVC 1is found by far in shoes manufacture,
Other significant applications for PVC include
chiefly : pipes, flooring (both are still
fmported), bottles and coating (for instance,
leather-1ike articles).

By comparison, the other applications of PVC
shecet, record, belting, appear very small imn
terms of quantity,

All the market data and previously estimsted
forecasts are susmarised in the following
table 28.

o
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Table 28

Consumption breskdown of WC
(a1l figures are expressed in tons)

S—
Applications Sizxe of the market
1970 1980
- Flexible PVC
+ Footwear - 1,000 2,000
« Flooring 200 500
+ Calendered sheets - 500
+ Cables and wire - 300
+ Belting - 200
+ Coating and others 200 500
subtotal, flexible PVC 1,400 4,000
(100% pure resin)
- Rigid PVC
. Plpe 100 1,050
8) building 300
b) water distributiom 50
€) sewage 100
d) irrigation, drainage ,
« Fittings, profiles - 300
o Rigid sheets and films ° - 300
. Bottles L} ] 500
+ Records 300
+ Others 500
Subtetal, rigid WC _00 _34_1_;59
totel 1,600 7,150
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As it appears in thia table, the PVC (pure
resin) consumption will be multiplied 4.5
times over this decade. This cortresponds to

& very steady annual growth rate of slightly
wore than 167 as an average,

As shown in the following table 29, during
the 1970-1980 period, footwear will be
loaing ground in terms of percentage in the
total WC outlet, On the other hand, other
applications, especially the piping ones,
will hold & growing share of the market. This
evolution will fnvolve heavy change in the
consumption breakdown of MVC,

Table 29

Consumption breakdown of PVC

(figures are expressed in percentage)

Applications 1970 1980 j

Flexible PC 88 6 I
Pootwear 63 28 o
Mooring 12,9 7
Sheet - ?

Other 12,9 1 1]

Rigid WC 12 & 1
Pipe, fittings ¢ 19 |
Sheet 7 ;
Bottles ¢ ?
Others 11

Total 100 100 100 200
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11.3.3.3.

As rvegards the types of PVC to be used, rigid
(unplasticized) PVC accounts yet for 127 of
the market, As 8 reault of the expected
expansion for the main PVC rigid applications
the share of this latter material will be
growing up to 447 of the total, This figure
is very close to those now observed in
industrialized countries.

Concerning flexible WWC, ft should be noted
that the above mentioned figure for
flexible PVC (4,000 expressed in 100% pure
resin) corrcaponds to about 6500 tons of
PVC compound (including at least 2000 tons
of plasticized).

Polystyrene,

There are three main outlets for polystyrene
resins : packaging materials (thermoformed
film and sheet) houschold goods and toys,

Although a better expansion can be expected
for packaging applications, as ususlly
observed on the finternational wmarket,
household goods and toys will atill hold
an important share of the market in 1980,
In sddition, there are miscellancous end
uses for polystyrene; they fnclude combs,
bruahes, shoc heels, They are estimated

at 300 tons in 1980,

Mafin ouvtlets for polystyrene foam are found
fn ¢ building industry (the tnner wall
covering of cold storca) and packaging fleld,

' They are estimated at 300 tons of polystyrene foam

in ‘9800

All the previous estimates are sumarised in
the following table 30.
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' Teble 30
Consumption breakdown of polystyrene
(all figures are expressed in tons)
Applications Size of the markets
1970 1960 j
. Packaging
- thermoformed £41m and sheet ! 65 500
= boxes - 300
+ Household goods, toys L, ] 600
« Miscellaneous - 300
Foam 23 3%
TOTAL 150 2,000
L

11.3.3.4. Polypropylene

The main outlet for polypropylene is found as

slit yarn {n the manufacture of woven bags.

No major change will occur fn this figure over

this decade since a big expansion 1s expected

fn the demand for polypropylcne woven bags.

On the other hand, injection moulding applications

film, sheet, will only take a small part of the

market, by diffcrence with industrialized countries
. where these applications are still wmarket leaders

fn tonnage terms.

It should be notcd that polypropylene competes

with HD polyethylene in most of these applications,

The forecast of the demand for polypropylene by
end-uses is sumarized in the following table 31.
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Table 31

Consumption breakdowm of polypropylene
(figures are expressed in tons)

——

Applications Sise of the markets
1970 1980
slit yorn (woven bags) 400 (1) 1,500
Injection and others | 13 500
™ s 2,000
———o—" e

(1) & half s exported
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1.4, Malf

I1.4.1, Present gitustion

According to the externsl trade statistics, imports of plastic
materials smounted to 260 tons in 1970 (against : 155 t in 1969)
However, this figure would be at least doubled, taking into
sccount fllfcit imports (mainly consisting of shoes and house-
hold goods).

When considering plastic materfal processed by industry,
thermoplastics accounts for about 75 7 of the total ; this
percentage is certainly higher -possibly 90 %- {f fllfcit
fmports of plastic shoes and household goods are fncluded in
the totsl,

Considering this high percentage a slight decrease of thermo-
plastics share can be expected during the next coming years,

In 1970, imports of thermoplastics were slightly more thaa
120 tons. Alwost 21l this materials was processed by the
single manufacture nov in operstion in Mali : MAL1PLASTIQUE,
In addition, few quantities of thermoplastics are used by
MALILAIT for the packaging og wilk and dairy products,

As it appears in the following table 32, PVC is the main
thermoplsstic processed by the industry,

e,
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Table 32
End uses breakdown of thermoplastics
1970
Applications PVC Polyethylene Polystyrene
. Shoes 80(1)
. Flexible hose, filament 15
. Bottle 10
. Milk packaging 10
t . Dairy products and closures 5
TOTAL 105(1) 10 5

-— wmms aus IR S N AN T U S AN B S B -E = A am

(1) PVC compound, so that the total figure expressed in 100 % PVC film resins is only 60 tons

No major change will occur during the current year in the profile
of the demand for thermoplastics, considering the manufacture
development of both PVC shoes - 20 tons a month - and PVC bottle,
and the beginning of the production of polyethylene film,

On the other hand, the share fo the market held by polyethylene
resin is obviously higher than suggested by the above figures
vhen considering both fimports of goods packed in polyethylene
film and f1licit fmport of polyethylene houschold goods.

Looking at the future , no significant feature can be pointed
out from the present data on plastic market in Malf,

Thus forecast of thermoplastics needs will better be based on an
analysis of the demsnd for these materials in their main outlets,
eventually taking into account the competition with other non-
plastic materials,

The development of the demand for thermoplastics in their main
present and future outlets -especially packaging and piping-
will be successively considered.
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outlets for thermoplastics - Forecast

11.4,2,1, Packaging

Although thermoplastics have only made mild inroads
in the field of packeging in Mali, a substantial
development of the use of this material can be
sxpected in the next coming years,

This development will be 1inked with the expansion
of the packaging activity and, to a lesser extent,
vith the displacement of other materials such as
paper and cardboard, wod, glass, tin, jute and
sfsal out of their traditional outlets.

11.4.2.1,1, Bags
A- Main products to be packed

The main products to be packed are the agricultural
ond industrial products,

= Agricultural products

As previously done in the case of Sencgal, we have
to consider the order of magnitude of future Malian
crops (1980), in order to estimate the outlet for
plastic packaging in this field.

Main agricultural products are listed below (see
t.bte 33)0

. Groundnuts

At present time the crop of groundnut amounts to
120 000 tons. By the vay of a better produetivity
and modernization, the crop should reach 167 000 tons
in 1972/1973, according to the ebjcctives of the Plan.
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Prom this date, groundnut production can be expected
¢ grow at least at the rate of 5 percent a year as
am average, according to the development of the
demand on national and export markets,

This inecrease lcads to estimate this preoduction at
about 200,000 tons in 1980,

Sovghum

It largely contributes to the humen food consumption
in an cven higher proportion than observed in Senecgal
160-170 Kg per capita,

Thus no spectacular increase of this production
should be expected, unless outlets can be found on
export market., The production is estimated to be in
the range of 1,200-1,300,000 ton in 1980,

Rice
This cercal ranks second after Borghum f{n human feod
(annual censumption : 35 Kg per capita)

Local production of paddy - up te 172,000 t in 1968/69
fs just meeting the needs of Mali, Malian Goverument
fnitiates a long term program of development for this
erop allowing exportable surplus.

The objectives of production are the following 1
250,000 ¢t in 1973
480,000 t in 1977
Thus a preduction of 550,000-600,000 t - of which
300-350,000 t for fnternal market - can be estimated
in 19300
Naize

Maize makes for humam food and feel, Tha preduction
was close to 66,000 t in 1967/60 and wvas plamncd
to reach 90,000 ¢t tn 1972/73,

This preduction cam be expected to reach 150,000 ¢
in 1900
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+ Nantec, sweet potate

The srop of manioc currently reaches 75,000 ¢ a year
B¢ is planned to reach 84,000 t in 1973 and could be
i the range of 100-150,000 t in 1980,

Garden produces

The volume of production of garden produces amounts
te 60,000 t a year,

It is planned to rcach 73,000 ¢t in 1973 and could be
ta the range of 100-150,000 t {n 1980,

Pugar cane

Mt present time, the yearly demand for sugar £s in
the range of 30,000 t (6.2 Kg per capita), The major
share of the market {s supplied by imports (22,000 t
@ year as an average over the 1965/1969 period

A long term program {s undertaken by Government for
developing the crop of sugar cane., But the future
production could hardly mect the need of Malf, when
oensidering the demand of the market 40-45,000 ¢t in
1975, 50-60,000 t in 1960,

Getton

Ostton vanks first among the fitems exported by Mali,
Preduction of cotton fibers was 11,300 t {n 1967/1968;
it is planned to reach 34,000 ¢t in 1973. This
preduction could be easfly doubled from 1973 to 1980
o more, 1f outlets are found on export market.
Pouits

Be spectacular fncresse of the erop - 10,000 ¢ a year
§9 onpested during the ment coming years.
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. Industrial products

At least two industrial products deserve special
attention since they require substantial quantities
of package materials : fertilizers and cement,

o Fertilizers

During the last past-years, the consumption of
fertilirers has been growing but remains still at
a rather low level.

Expressed es fertilizers nutrients the corresponding
figures were ,

1963/64 : 1,150 ¢t
1964/65 : 1,700 t
1965/66 : 2,081 ¢t
1966/67 : 2,913 ¢t
1967/68 : 3,369 ¢
1968/69 : 4,322 t (about 15,000 ¢

of fertilizers)

The rates of fertiliser nutrient used in Malil is
l:t-r,osxl.s-xza:z

Referring to the international market where this
ratio {8 veuvally in the range of 1.1.1, or 2.1,1,,
the usc of nitrogenous fertilizers will probably
be preferably developed ‘specially in the case of
paddy production),

But anyway, a dramatic increase of the demand for
fertilizers at first involved by Government programs
for developing agricultural production can be expectcd
over this decade. Crops requiring large quantities of
fertilizers are paddy, sorghum, cotton, groundnuts,

sugar cane,

Teking into account the previously estimated figures
of future agricultural production, the consumption
of fertilizers will probably be im the range of
100-150,000 ¢t in 1980,




+ Cement

At present time, demand for cement is about 50,000 ¢t
& year, Some ycars ago Malian market was supplied by
imports (34,000 ¢ tn 1965, 38,600 t in 1966, 28,500 ¢t
in 1967), A factory, on stream in September 1969, will
supply a growing share of the market (capacity

50,000 t a year) : the fmports were only 13,300 t in
1970, Referring to the expected economfc development
of Mali, the present figure of the dcmand should be
easily doubled in 1980, {.e, 100,000 t).

« Other products

There are some other products requiring substantial
packaging materials, Their natfonal market have been
estimated as follows (1980) :

Groundnut oil cake 100,000 ¢

FPlour 25,000 ¢

Salt 30-35,000 t (fmports 1970
16,000 t)

In addition, miscellancous food products will require
. appreciadble quantities of packaging material,

B= Material cmpeting for packaging

Paper products and natural fibers such as Jute, sinal
and dah are the two main materials to compete with
plastics in the field of packaging.

+ Paper products

All paper products consumed {n Mali are still imported
In 1968, the imports amounted only to about 1,500 ¢
having yet steadily incroased during the last past
years ; however, they were only 1,027 ¢ in 1970,

Purthermore, erection of a factory of carboard with
& capacity of 800 t a year is planned,
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Thus, the consumption of pPaper remaing at a rather
lov level in Mali, reflecting the still low develop-
went of packaging industry,

This situation should allow a better development of
plastic materials (such as polyethylene filn) in the
field of bagging where competition has hardly bLegun,

Assuming a steady growth - probaly fafrly higher
than 10 % a year - for bagging use and a rate of
penetation of about 30 % for polyethylene film into
this market, demand for this latter could be in the
range of 1,500 tons in 1980,

Jute, dah

Tvo natural fibers are used for packaging purpose
Jute and dah,

The former one {s imported as sacks ; for fnstance,
2,214 ¢ in 1966 1,428 t in 1967,

Covernment initiates a program for developing crop
of dah in order to meet 2ll the local needs in the
field of voven bags and tarpaulins, In 1972, the
crop of dah {s expected to be 800 tons,

A further development of this crop will be then
eventually decided, depending on the results of the
first development of this erop,

As regarde polypropylcne woven bags, their use is
planned fn the next coming years, when the crop of
dah will be stfl] fnsufficient to meet the necds of
local market, Taking into account the "utflity
poundage” of this material and the remaining demand
for jute, an outlet of 500-600 tons & year cxists
for polypropylene as woven bags in 1972-1973,
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C- Thermoplastics to be used in packaging application

Forecast (1980) of the demand for thermoplastics in
packaging applications has been set up taking into
account

« Quantity of products

« the share of these products to be packed since a
variable part of the production is shipped {n bulk

+ the competition between various packaging materials.

Agricultural and industrial products

used for the packaging of main agricultural products,
chiefly rice and other cereals,

As it appears in this table, the potential outlet for
polypropylene f{n this ficld can be estimated at 2,300 t
in 1980,

Considering the increasing quantities of dah to be
probably produced in Mali - for fnstance 6,000-8,000 ¢
in 1980 of which a part will be exported - effective
demand for polypropylene bag would he only in the
range of 500-600 t fn 1980,

As far as fertligzers and cement are concerned the
picture 1s as follows :

o Fertilizers

Generally speaking, L.D, polyethylene heavy duty
bags are the only ones to be used for the purpose
of fertilizers packaging, having totally displaced

paper,

Assuming that only a small part of fertilizers
consumpt ion will be stored and shipped in bulk
(eliminating use of bags) the needs of L.D, poly-
ethylene heavy duty bags should be in the range

of 500 tons (100,000 t of fertilirers packed in
bagl’weighins 250 g end holding 50 Kg of fert{lizers
each), :

' Table 34 sumarires the nceds of thermoplastic, possibly
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. Table 34
Outlets for plastic bag packaging of
sgricultural products in Mali (1980)
tons
1 Estimated crop Plastic matevrials to be used ¢
(1980) polyethylene | polypropylene | polystyrene
[ Cotton fibre 70,000 50
Cotton seed 100,000 150
L Groundnut 250,000 -
, White rice 350-400,000 1,100
. Vegetables 100-150,000 200 . 100
., Fruits 20,000 50 . 100
. Sugar (demand)
in powder 15.000 50
in loafs 25,000 30
L Sorghum 1,200-1, 300,000 600
L Maixe 150,000 150
Feculent 50,000 S0
Manioe 100,000 50
Miscellaneocus 300
Total 300 - 2,300 200
1 A — e

SESU——
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+ Coment

The use of polyethylene heavy duty bags for
packaging cement is unlikely to develop, at least
in the near future,

However, this application would represent a potented
outlet for 500 t of L.D, polyethylene.

+ Other products

By now, the level of consumption of polyethylene
film for bagging is still at a very low level
(precise data are not available),

However, a steady growth of this polyethylene
spplication can be expected during this decade,
especially for the packaging of various foodstuffs
such as biscuits, grinded coffed, salt, etc,

Packaging of salt (consumption estimated fn 1980 ;
30,000 t) for instance, could require 120 t of
polyethylene £1lm in 1980,

Taking into account the expected expansion in the
field of packaging and a further penctration of
polyethylene films, consumption of this latter should
be 600-800 tons in 1980 (including retail trade).

;!.‘.:.‘;2. Bottles
A- Main products to be bottled

Nain products to be bottled are : vegetable oil,
vinegar, milk end bleaching agents.

All the mineral water conoumed in Mali is iwmported ;
:;:hmge will occur in this feature during this
de,
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By now, the yearly quantity of the total edible ofl
comercialized in Malf amoun®s only to 2,500 t , {.e,
2,800,000 litres. Local consumption of refined edible
ofl amount to 3,500 t ( as against 3 000 ¢t 4n 1968/69)
it is expccted to reach 4,200 t in 1972/1973 and, with
the same rate of growth than observed during the last
years, 7,000 t (8,000,000 litres) in 1980,

Vinegar and bleaching agent represent an sdditional,
small outlet for bottling.

On the other hand, milk represents an appreciable
outlet for plastic bottling and packaging.

Almost all the milk consumed in Mali {s produced
locally, The production growing with about the same
rate than the population amounted to 120,000,000 1itres
in 1967/68 ; it is cxpected to reach 140,000,000 lftres
in 1972/73, and 165,000,000 1itres in 1980,

Only a very small but growing share production is sold
through modern trade circuit (3,500 1 per day of
pasteurized milk),

In fact, Government is initiating a program of
development for milk collecting and processing.

One milk factory fs already on stream at BAMAKO with
& cspacity of 50,000 1 a day ; ecrection of another
one milk factory {s planned at SHCOU (at first 1,500 1
a day),

When achieved, this industrial development will allow
& considerable milk more and move packed with plastic
(polyethylene).

b




wm_-——‘-w-n---"'

B

C-

Materials completing for bottling

In the field of bottling, glass is pratically the
only one material to compete with plastics ; for
bottling purpose, plastics should casi ly compete
with glass since glass bottle are still fmported
fmported. lovever, the addtional coss oi non
reusable plastic bottle will probably be entirely
supported by the final consumer : that prevent, to
some extent, from a better development of these
bottles.

Thermoplastics to be used in bottling applications

The forecast of the demand for thermoplastics has been

set up taking into account

- the quantities of liquid that will be produced

= the share of these 1iquids to be bottled

- the competition between glass and thermoplastics
materials i,e, polyethylene and PVC.

Consfdering the futurc market of cdible ofl -
8,000,000 litres in 1980 - and a higher proportion
of this oil distributed in plastic bottles, this
application would represent an outlet for 200 t of

- IVC resin (5,500,000 bottles weighing 37 g each),

At present time, pasteurized wilk is packed in cheap
small polyethylene bags containing 1 1, 1/2 1 0r 1/4 1
each, Taking into account the lightweight of this
packing material, this application could hardly require
100 t of polyethylene in 1980,

However, milk could be partially packed in polyethylene
1 1 bottle ( weegling 42 8 & piece) giving an additioml
outlet for polyethylene of about 50 ¢ in 1980,
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Miscellaneous products can be packed in plastic
bottles, too : vinegar (PVC) bleaching agemt (1),
14quid detergent (polyethylene is usually preferred
for these applications).

Table 35 shows the estimated quantity of plastic
materials to be used for bottling applications in 1980,

GE - G =N G B G B A e S o

Table 35
Consumption of plastic meterials for bottling
1980 (Tons)
.v‘.rl -
. Polyethylene PVC
. Vegetable ofl | . 200
. “tlk | | ‘” (l) -
. Vinegar, bleaching agent ete 100 50
TOTAL . 25 250
] 1

'(l) Including 100 tons of polyethylene bags

.

l * 11.4.2.1.3, Hollow articles

Niscellanecous products can be packed in hollow articles
I such as cans and varfous containers.

By referring to the other, countries with the same fncome
Jevel, this markets will represent an outlet for 100 ¢t of
l polyethylene in 1980,

’ ‘l) A plant with a yearly capacity of 425 000 1 of vinegar, 756 000 1 of bleaching agent is
on stream for 1971

< e~ e g k
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11.4,2,1.4, Miscellaneous packaging

In addition to that above mentionncd there age many
opportunitics for plastic packaging : ;

For example :

A- Either rigid PVC blister packaging and thermoformed
polystyrene containers, respectively used for fatty
or non-fatty dairy products distribution, Furthermore,
both rigia PVC and polystyrene can be used as thermo- ,
formed films and sheet in many others packaging
spplications,

In 1980, the demand for these materials can be estimated
at ¢
- 100 ¢t for PVC

- 250 t for Polystyrene
B- Various containers and trays made from polystyrene

foan, Main outlet of such as containers and trays can
be found in the fruits and fish packeging,

C~- Polyethylene crates for carrying glass bottles., There
is not good prospect for this application since the
wore snd more used plastic bottles are packed in card-
board boxes.

The use of crates for carrying vegetables and fruits
ean be considered too,

These applications could require 130 tons of poly-
ethylene in 1980,

11.4.2.2, Agricultural vses (1)

gcn‘:“erlng the possible application for polyethylene
fims ¢

* water ressource conservation
« silage protection

(1) The use of plastic pipe in agricultwrs! sector s consideved with piping as a whele.
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11.4.2.4,
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= wrapping of fruits on the tree

- ghelter for agriculture, ste,

the use of agricultural film could be about 150 t
in 1980,

Agricultural film can be made of virgin resin, if

reuse is praticable, in vwhich case it last 2 to 4 years
A substantial part of the market can consist of film
made from reworked scrap which lasts only a single
season,

Household goods and toys

Plastic houschold goods mainly consists of backet
wash basins dustbins, etc,

In this field, tin is still largely used in Mali
as usually observed in many African countries,

At present time, Malian market §{s mainly supplied
by f1licit import (local production has even been
stopped by such as compctition) and no advisable
figure of the demand {s available.

However, by referring to the figures observed in
some other Airican countries, the demand for plastic
household goods and toys should be i{n the range of
600 t in 1980.- about the same quantity than secen in
Benegal today ~, Both polyethyelene (400 t) and poly=~
styrene (200 ¢) will be used for these applications.

Footwear

As observed in many African countries the cheap
plastic shoes are commonly ueed in Mali,
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By now, about 500-600,000 pairs of PVC shoes are
wanufactured in Mali (by MALIPLASTIQUE). Imports
(including illicit imports) would probably at lcast
double this figure. Thus, the present market for
plastic shoes is overpassing the level of 1,000,000
pairs a year.

Although plastic shoes manufacture compete with local
leather industry and, coasequently, {ts development
is not considered at least {n the near future, the
demand for plastic shoes will steadily expand during
this decade : the market is estimated to be close to
0.5 pairs per inhabitant in 1980, as an average i.e.
3,000,000 pairs for Mali as a whole,

In terms of weight the correspondant figure is about
1,300-1,400 t of shoes (or PVC compound) f.e. 600 ¢t
of PVC pure resin,

Piping

There {8 an apprecisble potential outlet for PVC in
the field of piping.

At present time, thermoplastics have only made mild
inroads in this field but will be gaining grounds in
the next coming years.

Forecast (1980) of the demand for thermoplastics in
piping application has been set up taking {nto account:
- total quantity of pipes to be used

= the share of the market to be held by thersoplastic
There are three main fields of application for thermo-
plastics @

1. Individual vater connection and plumbing.

2. Vater distribution and supply. Sevage

3. lrrigation - drainege
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1. Individual water connection snd plumbing. The demand

is Llinked with the activity in the building industry
nd the necds of the pepulation tn this fleld,

= meeds of the population inadequately 1oused as yet

= needs chiefly involved by the tncrease of the urban
population 1 an average over the 1970-1980 period
corresponding the retically to 8-10,000 housings
per year to be erected in urban areas (especially
BAMAKO area).

By mow, building industry by far do not reach this
level of production : during the Plan 19/0-1972 only
400 housings (of which 300 in BAMAFO) will be erected
ia public sector - the same figure than during the 9
last past years.

In addition, some housings will be evected in private
sector and in rural arcas.

Thus, about 200 housings are now erected each year,

Taking inte sccount the potential demand in this
sector but, on the other hand, the heavy investment
in the building industry, constrwetion of housings
ean be tentatively estimated at 5 @00 units ia 19%0,
a8 & maximum,

A reasonable estimate for PVC use fn piping when all
the vertical piping and connection te the senitat fer
Betwork {s made of this material would be 0,25 kg/wd
it corresponds to 85 tons of PVC in 1980,

In addition, individual water commection tequire 3 Kg

of PVC pipe per housing as an average. So, the poteatial

market for PVC pipe for this application can be
estimated at 15 tons (n 1980,

i
1

E
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Thus, She outlet for PVC pipe in the housing sector
would be sbout 100 ¢ {n 1980,

Ben housing indusirial construction is wmore difficult
e quantity but should represent one third of total
building erected in Mali {.e. 50 ¢ in 1980,

As a result, the potential market for PVC piping for
all the dilding sector would be 150 t in 1980,

Water distribution end supply - Bewage

Plarned favestments in the field of vater distribution
wator supply and sewage over the perfod of the Plan
smount teo § 6,000,000 (of vhich 65 % in BAMAKO arca),
This figure allow to estimate roughly the present,
potential, outlet for PVC pipe.

Assvmiag that 1

o the piping rav materiale amownts to 50-70 % of
total favestment

o & penetration of 30 % into this market (especially
fn the case of water distribution) for the PVC pipe

« 8 cont of about 8 3 per kg for this latter,

the present potential market for PVC pipe would be
about 600 ¢ (l.e. 200 t a ycar a8 an average) over
the theee-yecars peried of Plam.

Conntdering the rather high level of fnvestments in
this secter, development of these investments can be
oupected to be woderate over this decade,

Gonsequently, the demand for PVC pipe in this fiecld
fs estimeted to be no wore than 350 tons $a 1950 (ae
- average snnval geewth rate ¢ %),
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Sewage could represent an asppreciable future outlet
for PVC pipe, especially when considering the projects
of development of sewage system in BAMAKO,

Assuming that PVC pipe would capture at least 50-60 %
of this market (in terms of length) chiefly in the
case of smallest diameters, the demand for such
pipes would be 75 tons in 1980 (1.5 Kg/meter as an
average).

Another outlet exists for PVC pipe : conduit for
electric and telcphonic wires for which we have assumed
an arbitrary estimate of 20 t in 1980, In this case,
the pipes are much lighter than for the previous use !
0.5 kg/metre as an average.

Irrigation - Drainage

Irrigation is an important potential future outlet for
PVC pipe, when considering long term program of
agricultural development (especially in the case of the
Office du Niger).

Cenerally speaking, the irrigation of one ha, of land
tequires about 300 m of PVC pipe i.,e. 150 Kg of this
material.

On this basis irrigation of, for fnstance, 1 500 ha
by the vay of PVC pipe in 1980 would correspond to
ar outlet of 225 t of such as material.

Including PVC pipe for drainage purpose, the total
market for PVC pipe in agricultural field ean be
estimated at 300 t,

Fictings for rigid PVC pipe will account fer about
0 % of 900 t total annual demand for the sector in
1980,

Thus, an additional outlet for 90 tons of PVC materials
ean be estimated.

v
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Besides rigid PVC pipe applications, there is o
wmarket for flexible - usually low diameter - poly-
sthylene pipe : this market consists of general
purpose material but not single application stands
out. In Europe, these products represent today
10-13 % of the PVC pipe market. Referring to the
European market, Malian market should reach 100 t
in 1980,

In addition, few quantities of flexible PVC hose
are used, mainly in gardenning sector 80,000 mecters
of such as hoses are yearly produced by MALIPLASTIQUE,

The market for these pipes can be estimated at 50 t
in 1980,

Wire and cables

By referring to comparable countrics and considering
the proprams of devclopment for both electric network
(a telecommunications program is planned for the next
20 years), vire and cable should represent an outlet
for 500 t of plastic materials in 1980,

Bath polyethylene and PVC are used for the coating of
vire and cebles but polyethylenc is usually gaining
ground in this field, Furthermore, polyethylene is

k:rchrably used as well for telccommunications as for

ow tension power transmission ; on the other hand,
PVC {8 preferred when clectrical insulation properties
are requircd, as ft is the case in the building
industry,

The outlet estimated for wire and cable application,is
250 ¢ for polyethylene, 250 ¢t for PVC compound {.e,
150 ¢ of PVC pure resin,
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31.4.2,7, Buflding materials

11.4.2,8,

There are various applications for plastic materials

= mainly PVC - in the buflding industry., (The parenthe-
sined figures arc these of market estimated in 1980 3
they are expresscd as pure resin),

= asbestos flooring (150 tons of PVC) the development
of the market is linked with the activity in the
building industry, more than with replacement market,

- profiles inside and outside vindow blind. The
application of proffles for door and window frames
seem limited in the future when considering the next
erection of a plant for the manufacture of 20,000
aluninium windovs per year, -

Nevertheless, a small market for PVC materfials can be
estimated in this field in 1980, In addition, fnside

end ocutside biind can be an outlet for PVC (50 t {n
totsal).

- polystyrene foam, Polystyrene foam is more and more
used as insulating materials as well in building as
in freezing industry.

Miscellaneous uses

Major fields of application for the main thermoplastics
have been yet under consideration, allowing a fairly
accurste forecast (1980) of the demand for thermo-
plastics in these fields of applications,

In addition to the above mentioned applications for
thermoplastics, there are yct many others ones but less
fwportant in terms of weight ; they will be studied
hereafter parenthesized figures are the markets
estimated in 1980 :

« ulphostery, luggage, clothes




Nanufacture of these articles require either PVC
c:lml;red sheet and filwm or PVC coating (about 200 ¢
of IVC),

. belting, mainly used in mining industry (100 t of PVC)
. 'mr‘ (100 t of WC)O

11.4.3, m: of the demand for themg!uﬂu
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51.4.3.1, Polyethylene

The main outlet for polyethylene is found by far in
the film applications chiefly as packaging materials,
Other significant outiets for polyethylene are found
either in other packaging application such as hollow
articles or in manufacture of household goods and toys.
By comparison the other applications of polyethylene
sre rather small in terms of quantity.

They include : wire and cable, flexible pipe, paper
coating, etc,

In addition, there are miscellancous other uses for
polycthylene ; they account usually for about 2-3 %

of all the plastic materials consumed on industrialized
market,

All the market snd previously estimated forecast are
sumarized in the following table 36,

As it appears in this table film applications -1,750 ¢
in 1980 - will hold the major share fn the polyethylene
market : 60 % , a percentage comparable with those
observed in industrialized countries.

As regards the types of polyethylene to be used, H.D,
polyethylene should account in 1980 for about 35 7% of
totel polyethylene market, considering the heavy
penetration of H.D, polyethylene in some outlets ¢
hollov articles, household goods, tap and other
fnjection moulded articles,
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Toble ¥
Consumption breskdown of polyethylens (1980) fn Mall

tons

r

#W

Applications 8ise of the market
Pree—— - -
o Mim
a) packaging
» heavy duty bag
- fertilisers 500
« Beneral purpese bag
- agricultural products 300
~ reteil trade and others 700
) agricultural uses 150
+ Bousehold goods, toys 400
+ Crates, boxes 150
» Hollow articles, bottles, cans 350 (1)
+ Wire and cables 250
+ Mexible pipes 100
+ Paper coatiag
» Miscellaneous 20,

- 2

3,000 l

(1) including 100 tons of polyethylems bags for milk pockaging
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As shown {n table 37, plastic shoes mmnufacture will
remain an important outlet for PVC,

However, in 1980, the major share of the PVC market
will be held by pipe manufacture, Other significant
applications for PVC include bottles, sheets, flooring,
cables aud wires, etc.

As regards the types of PVC to be used the share of
rigid (unplasticized) PVC {n PVC market will be growing
during this decade, up to 55 % in 1980,

Concerning flexible PVC {t should be noted that the
estimated figure for 1980 - 1,350 t expressed in 100 %
pure resin - correspond to almost 2,500 t of PVC
compound (including about 1,000 t of plasticizer),

Polystyrene

There are two main ficlds of application for poly-~
styrene resins ! packaging materials (chiefly thermo-
formed film and sheet, and houschold goods and toys).

Although a better expansion can be expected for
packaging applications as usually observed on inter-
natfonal market, household goods and toys will still
hold sn appreciable share of the market fn 1980,

Main outlets for polystyrene foam are found in :

o buflding industry and the inher wall covering of
cold stores,

+ Packaging field,




“eas GENS NS WER N TS S BE E TE I S S E I O B .- o

*

Table 37

Consumption breakdown of WWC (1980)
(all tigures are expressed in tons)

——
( Applications 8ize of the market
—f
- Plexible WC
+ Footwear 600
» Flooring 150
+ Calendered (or extended) sheet 200
+ Cables and wire 150
e Belting 100
+ Coating and others 150
Subtotal, flexible WC 1,35
(100% pure resin)
- Rigid PvC

. Plpe 895

a) bullding 150

1 b) water distribution 350

c) sevage 95

1 d) trrigation, drainage 300
o Fittings, profiles 140
« Rigid shest and film 150
. Bottles 2%
« Records ) 100
o Others 150
Subtotal, rigid ™WC h«_s_a_g
l TOTAL 3,035

L4
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These applications will require 100 t of polystyrene

foan in 1980,

All the previous estimates are summarised in the

folloving table 38,

Table 38

Consumpt ion breskdown of polystyreme

(1900)

All figures are expressed im tons

Application Size of the market
Packaging T :
- Thermoformed film and sheet 300
- Boxes 130
Household goods, toys 200
Miscellaneous 100
Tomm 100

TOTAL l %50
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11.4.3.4, h‘mml‘l‘.

The wain -almost single- outlet for polypropylene is
found as slit yarn in menufacture of woven bags.

The future of this polypropylene applications in Mal{
heavily depends on the development of crop of dah as
previously shown considering the probable development
of this crop, effective demand for polypropylene bag
would be only in the range of 500-600 t in 1980
(potential market 2,300 t),

Table 39
Oonsumption breakdowm of polypropylene
(1980)
FPigures are expressed in tons
L Applications $ize of the market
Slit yarn (voven bags) | 500-600 (2,300 ¢ potential)
 Injection and others : 150
TOTAL 700
[~
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11.5.1., Survey of Plugico deme
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According to the external trade statfstics,imports of plastic
amounted to 327 tons in 1970 (as against 367 tons fn 1969 and
sbout 100 tons over the 1966-1968 period), Although no accurate
data concerning these figures are available, it can be assumed
that these imports of plastics consiat of :

- articles or semi products ( such as pipe, film, etc,) since
there is reportedly no processing industry already in
activity in Maurf tania,

- thermoplastics to a great extent (probably in the range of
80-90 percent) as usually observed on developing market,

looking at the future, no significant feature can be pointed

out from the present data on plastic market in Maurftania.

Thus forecast of thermoplastics needs will better be hased on an
analysis of the demand for these materials in theiy main
outlets, eventually taking into account the competition from
other non plastic materials,

11.9.2. Mada eamtlets for shermoplassics forecass,

11.5.2.1, Packaging

Packaging activity is stfl]l at a rather low level
in Maurftania, Consequently, the development of the
use of thermoplastics will be chiefly linked with
the expansion of packaging activity and, for a small
part, with the displacement of other materials such
as paper, jute, wood and glass out of their
traditional outlet,

11.5.2.‘.1. ’.8.

The main products to be packed are the
agricultural and industrial products,
By comparison with hoth Senegal and
Mali, agricultural production is not
very important in terms of quantity,
although a growing share of the needs
of population are met by local crops
(with exception of rice).




The figures of agricultural yearly
production ave estimated as follows ¢

+  Borghum 100,000 tons

+ Dates 12-15,000 tons
o Matze 4,000 tons

o Niebé 10,000 tons

» Groundnut 800 tons

« Vegetables 400 tons

Sorghum largely contributes to the human
food, No particular incentive for develop-
fng this crop is considered by Government,
@t least in the next coming ycars, However,
the crop should be at least 150,000 tons
fn 1980,

Rice ranks second after sorghum fn human
food, At present time, the major share of
the warket i{s supplied by imports with a
Jocal production amounting only to 700 tons,
However, the crop of rice is intensively
developed and ghould reach the level of
®,000 tons at the end of the Plan period
(1973), A further development of this crop
is planned : the crop could be cloae to
20,000 tons for some years and possibly

te 30 - 35,000 tons in 1980,

Date {s another crop for which a steady
grovwth of the productfion is planned, Both
locel and export market are considered,
30,000 tons seem a possible figure of
production in 1980,

No dramatic increase of other crops such as
cereale (maize, wheat) vegetables and fruits
can be expected as yet,

s
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Some findustrial products deserve specisl
sttention since they require substantial ’
quantities of packaging materials :
fertflizers, cement; furthermore, mining
products represent an additional outlet
for packaging materials i{n Mauritania,
Current dewmand for fertilizers is about
3,000 tons a year ({.e. 1,000 tons of
fertilizer nutrients).

A dramatic increase of fertilizers
consumption can be expected over this
decade chiefly linked with the develop-
ment of the crops of rice(requiring more
nitrogeneous fertilizers), dates, cereals,
etc. and, cventually cotton and sugar cane,

Teking into account the previously
estimated figures of future agricultural
production, the consumption of fertilizers
should be in the ranpge of 30,000 tons in !
1980,

At present time, demand for cement {s
reportedly no more than 10,000 tons,
Considering the expected economic develop-
ment of Mauritanis, the present figure

of the demand should be easily doubled

or even trebled in 1980, f.e. 20 - 30,000
tons, Furthermore, the erection of a
factory of either 20,000 tons (Nouhsdibou)
or 40,000 tons (Nouakchott) has been |
considered.

Mintng Industry needs growing quantities
of bags for packaging of concentrated
copper orc, This concentrated ore is
produced and exported by SOMIMA, The
present production is 20,000 tons and
planned to be 50,000 tons in 1972-1973,
A possible figure for 1980 would be

lw .000 tons,
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Setdes, vorious predusts vill poquice
otitl non negligible quantity of bag
paohaging materials in 1980

« salt (total demand in 1900:90,000 ¢)

- sugar (30,000 tons)

- fieh r (o ploant with on iInitial
capacity of % t/dey i polang to be
toatalled at Novedhibou by SIGP),

Posecsst of the demand for thormoplasties

‘h‘reluaing applicetions can he sot wp,
ag inte pecount |

- peobable quantity of products to b
preduced in 1980

~ the shave of these products to he
peched stnce o variahle part of the
production {s shipped In bulk

« the competitl on botween various
packaging wateriols,

e needs of thervoplastics for the bep

Poskaping of wain agricultural products
9% suncrarised In table 40,

As 1t appears in chis table 40, the bag
pockaging of apriculturel preducte will
Soquire no wove than 300 tens of plestic
aaterials in 1900,

S




teble 40

Gppontunition fur plastis bege '

o Meuritonde in 1900
tons

Plastic materials to be uped
polyethylene pelypropy lene 1 polystyre

0
too
o 30
%
. o {
» |
1% 250 "

L‘—:W

[ ) ible outlet can he mentioned for
iyethylene oo veusable caone for handling

. g\l(‘h & casr W‘ﬁht' ‘Q& kg & ﬂ.ﬁ"-
and holda 20 %y of fruite (such canes can
b weed for fish handling too),

As far an fertiilzces, coment, copper orc
oFe eoncerned, the pictuse i as follows :

= fortitisere
* L.D. r!yvthylgu heovy duty hage ave
Wuelly the only ones to be used for

e purpase of fertilisers pechanting,
Gaving totally dapleced paper,
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Msuming that only a smell part of '
fertilivers consumption will be stored

ond shipped in bulk (eliminating the use

of bags), the needs in 1980 of L.D,
rlyﬂ.hyleno heavy duty bags should be

a the range of 150 tons (30,000 tons

of fertilimers packed in baps weighing

2% g and holding 50 kg of fertiligers

eech),

Cement

The use of polyethylene heavy duty baps for
packaging cement {s unlikely to develop,

st least in the ncar future. This
application would have to represent a
potential outlet for 150 tons of L.D.
polyethylene,

Copper ore

Conefdering a production of almost |
$00,000 tons of concentrated copper ore

in 1980, the outlet for polypropylene

weven baps would be about 350 tons plus

30 tons of polvethvlene film ({nner

fiatng),

By wow, the level of consumption of
polyethylene for bagging miscellaneous
other products s still at a very low
lovel, However, s steady growth of this
pelyethylene application can be expected
Suring this decade, especially for the
pockaging of products suech as blsecutits,
ouger, salt,
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Packaging of salt (consumption
sstimated in 1980 10,000 tons)
for inatance could require by ftaelf
40 tons of polyethylene film;
kaging of sugar (30,000 tons in
980) could require 50 tons of
polyethylene and 50 tons of
polypropylene woven bags,

Taking into sccount, the expected
expangion in the fleld of bag
packaging and especially a steady
penetration of polyethylene film, the
consumption of this latter should

be in the range of 300-400 tons in
1980 (including retatl trade),

Bottles, hollow articles.,

Main products to be bottled are vegetable
oil, vinegar, milk and bleaching agents.
Mo accurate deta concerning the present
market of thege liquida are avatlable.
However, we can get a tentative estimate
of the local needs of plastic bottles in
1980 by referring to the necds of
eomparable countries such ss Senegal

ond Mali,

Table 41 ghove the estimated quantity
eof plastic materials to be used for
bottling epplications in 1980,




Mmmmu—__ﬂ-—‘--‘.--

Toble 41

Consumption of plastic materials in Msuritentis
for bottling (1980)

tons
f‘“»
polyethylens MC

i

- vegetable ofl - 100

- -ﬂlk ‘ea -

- vinegar, bleaching agents 50 30
l Total 150 150

!!.502-’0’0

In addition, miscellaneous products can
be packed in hollow articles such as cans
and various containers,

This warket can be estimated to 50 tons
of polyethylene in 1980,

Niscellaneous packaging

There are many other opportunities for
plastic packaging. For instance

8, Pither rigid PWWC blister packeging or
thermoformed polystyrene containers,
respectively used for fatty and non
fatty dairy products,

Furthermore, both rigid YVC end
polystyrene can be used as thermo-
formed film and sheet in many other
packaging applications,




The demand for these materials can be .
estimated at

50 tons for PVC
100 tons for polystyrene

b, Various containers snd trays, made from
polystyrene foam. Main outlet of such
containers and trays can be found in
fish packaging (25 tons).

¢. Polyethylene crates for carrying glass
bottles. There is not good prospect for
this application considering the future
expsnsion of the demand for plastic -
bottles usually packed in cerdboard '
boxes,
The use of crate for carrying vegetables
and fruits can be considered too.
These applications could require 50 tons
of polyethylene in 1980,

11.5.2.2, ggrleulturol uses !
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 Considering the possible applications for polyethylene |
films, especinlly both water ressource conservation %

end silage protection, the use of agricultural fiim
could be no more then 50 tons in 1980, |
Note : The use of plastic pipe tn agricultural sector 5
is considered with piping as a whole, g

11.5.2.3. Household goods and toys

- - - - -- -

Plastic houschold goods, mainly consist of buckets,

wash basins and dustbins, In this fleld, tin is still
largely used in Mauritenia, as usually observed in

many African countries,

No datas of present demand for plastic household goods

is available, 1t {o presumably at a low level.

However, by referring to the figures observed in some
other African countries, the demand for plastic household
Boods and toys should be in the range of 300 tons §n 1980,
Both polyethylene - 200 tons - and polystyrene - 100
tons - will be used for these applications.

MR SN R JEE 3R &N R
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As in wmany African countries, the cheap plastic shoes
sre commonly used in Mauritaniae,

By now, there is not plastic shoes factory im
Mauritania : they are all imported.

By comparison with many West African countries
(Benegal, Ivory Coast), the demand for plastic shoes
will probably steadily expand during this decade :
the market can be estimated to be about 1,2 - 1,3
pairs per inhabitant fn 1980, The same figure than
now observed in Senegal, Thus this will amount to
2,000,000 pairs for Mauritania as a whole,

In terms of weight, the correspondant figure is ‘
sbout 900 - 1000 tons of shoes (or PVC compound) '
f.e, 400 tons of PVC pure resin,

Piping
There is an apprecisble potential outlet for PVC in the |
field of piping. !

At preaent time thermoplastics have only made mild
fnroads in this field but will be gaining ground in the

" eoming years.

Forecast (1980) of te demand for thermoplastics in
piping applications has been set up, based on :

~ total quantity of pipes to be used
« the share of the market to be held by thermoplastics

There are three main fiels of application for thermo-
plastics :

1 - Individual vater connection and plumbing
2 -~ Water distribution and supply - sewage
3 - Irrigation - drainage
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Individual water connection and plumbing,

The demand for pipes is closely linked with the
activity in the building industry and the needs
of the population in this field, These needs

sve chiefly involved by the strong increase of
urban population : about 12,000 inhabitants per
year as an average over the 1970 - 1980 period,
corresponding theoretfically to 2,500 - 3,000

housings per year to be erected in urban arecas,

Considering a possible program of construction
of 2500 housings fn 1980 and a heavy penetration
of PVC piping in this sector (20 kg per housing),
the outlet for FVC resin could be about 50 tons
in 1880,

Non-housing, industrial construction is wmore
difficult to quantify but should represent one
third of total building erected in Mauritania,
As a8 result, the market for PVC piping for all
the buflding sector would be 75 tons in 1980,

Water distribution and supply - Sewage,

Planned investments in the field of water distri-
butior and supply over the IInd plan period
1970-1973 amount to almost $ 2,000,000 (of which
48% in Nouadhibou area). This fipure allows to
estimate the present potential outlet for FVC
Pino

Aasuming that

. the piping rav materials amount te 50-70% of
the total fiwestment,

. & penetration of 507 into this wmarket for
PC pipe,

. & cost of about § 2,5/kg for this latter
The present potentfal market for PVC pipe would
be about 200 tona (i.e. 50 tons a year as an
sverage) over the four-years period of the Plan,
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On the other hand, the progrem of water distributfon

consiats of the installation of 20 km of pipes per '
year as an average, The diaweters range from 60 to

250 wen, ’

Considering the future programs of investment in

the scctor of water supply and distributfon,

consequently, the demand for PVC pipe in this field

can be estimated at sbout 150 tons (with the water

system growing by at lesst 50 km a year at the end

of the seventices),

As regards sevage, the present program consists of
the installation of about 10 km of pipe per year;
{t could be #u the range of 20 - 30 knm in 1980,
Assuming that PVC pipe would capture at least

5 - 60 percent of this market (4n terms of length)
chiefly in the case of smallest diawcters, the
demaud for such pipes would be 25 tons i{n 1980,

Another outlet exists for PVC pipe : conduct
for electric and telephone wire for which an arbitrary
estimate of 10 tons in 1980 has been assumed,

Irrigation

Irrigation does not seem an important future outlet
for WC pipe, at least over this decade, consideving
the progrems of agricultural development, Thus, a
figure of 100 tons of PVC pipe appears to be hardly
reached in 1980,

Fittings for ripid WC pipe will account for about
10 percent of 360 tons total annual demand for the
sector in 1980, Thus an additional ocutlet for 35
tons of PVC materials can be estimated,

Besides vigid PWC pipe applications, there is a
serket for flexihle - usually low diameter -
polyethylene pipe : this market consists of general
purpose material, In Europe these products represent
today a quantity equal to 10-13% of the WC pipe
market, Referring to the European market, Mauritanian
market should reach 50 tons fin 1980,
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In sddition few quantities of flexible WC hose
arve used, mainly in gardening sector, The market
for these pipes can be estimated at 25 tona in
1980,

Wire snd cable,

By referring to comparable countries and
considering the programs of development for both
electric nctwork (the program of investment in
this sector will amount to 1,250,000 for Nouakchott
only over the 1970-1973 period) and telephone
netvork, vire and cable could represent an outlet
for 250 tons of plastic materisls in 1980,

Both polyethylene and PVC arve used for the coating
of wire and cable but polyethylene s usually gaining
ground in this field,

Polyethylene is preferably used aa well for
telecommunications as for low tensfon power
transmission; on the other hand, PVC {s preferred
when elecirical insulation properties are required,
as it is the case in the buflding industry.

Thus the outlet estimated for wire and cable
applications §s 100 tons for polyethylene, 150 tons
for PVC compound i.e, 100 tons of PVC pure resin.

Building applicetions,

There are various applications for plastie - mainly
PVC - in the building industry (the parenthesized
figures are these of warkets eatimated in 19803
they are cxpressed as pure vesin).

- asbestos flooring (50 tons of PVC)

- various profiles (50 tons of PVC)

- polystyrene foam more and more used as
fnsulating material as well in building es in
freesing industry (25 tons of polystyrene),
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11.5.2.8, Miscellaneous uses,

In addition to the above mentioned applications for
thermoplastics, there are meny other ones but less
fmportant in terms of welight; they will be
scrutinized hereafter (parenthesized figures ave
those of the market estimated in 1980):

« upholstery, luggage, clothea
(wanufacture of these articles requires either
PVC calendered sheet and film or WC coating
€100 tons of PVC),

- belting (50 tons of PVC)

- gecord (50 tons of WC)

11.5.3. ml'z_el t!.m demgd for thermgg_l_nticn
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1115' 3. l. Polyethyl‘m.

The wmain outlet for polyethylene {s found by far

tn the film applications, chiefly as packaging
naterials,

Other significant ouvtlets for polyethylene are

found cither in other packaeging applications such

as hollow articles or fn manufacture of household
goods and toys,

By comparison, the other applications of polyethylene
are rather small in terms of quantity. They include :
wive and cable, flexible pipe etc,

All the market data and previously estimated
forecast are summarized fn the following table 42,
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Table 42
Consumpt fon breakdown of polyethylene (1980)

(all figures are expressed in tons)

Applications Size of the market
Min
8) packaging
+ heavy duty bag
- fertilizers

|

+ general purpose bag
- agricultural products
- retail trade and others

b) agricultural uses
Rousehold goods, toys
Crates, boxes
Hollow articles, bottles, cans
Wire and cables
Flexible pipes

Mizcellaneous
1,350

As it appears in this tsble, film applications
= 600 tons in 1980 - will hold the major shave
in the polyethylens market, almost 50% of the
total,

As regavds the types of polyethylene to be used,
D polyethylenc should sccount in 1980 for about
35% of total polyethylene market,

|
i
i
!
!
i
i
i
i
i
'
i
i
i
i
I
!
!
l
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As shown in table 43, plastic shoes manufacture will
be the major outlet for PVC in 1980, The manufacture
of pipe will rank second as ocutlet of PVC,

Other significant applications for PVC include
bottle, sheet, flooring cable and wire,

As regards the types of PVC to be used, the share
of rigid (unplasticized) PVC in total PVC market
will be 50% in 1980,

Concerning flexible PVC, it should be noted that
the estimated figure for 1980 - 750 tons expressed
in 100% pure resin - corresponds to about 1300 tons
of PVC compound (including about 500 tons of
plesticizer),
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Table 43

Consumption breakdown of PVC ta 1980
(all figures are expressed in tons)

LApplleattom Size of the market 1
- Flexible PVC
+ Footwear 400
« Flooring 50
+ Calendered (or extruied)sheet 100
+ Cables and wires $00
+ Costing and others $00
Subtotal flexible PVC 7%
1007, pure resin
- Rigid wc
« Pipe
a) building ”
b) watexr distribution 150
¢) sewage b}
é) trrigation, drainage 00
+ Fittings; profiles %
+ Rigid sheets and films L ]
. Bottles 1%
+ Records and others 00
Subtotal, rigid WC 1%
L Total 1,5%00

e
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1.5, 3.3, Pelyetyrems

There are twe sain applications for polyetyrem
vonidne | ng materiale (ehiefly thevme-
Sovand (iln and ohoet) and Mousehold povds and

teoye.

Athough a better expansfon can be enprcted for
pecharing applications, household ponds ard teys
will still hold an apprectable ahate of the
aevhet in ‘m.

Nada outlete for polystyveone foee ave found in |

o« Dullding tndustry and the tnner wall of eold
stoves (malnly for flehing industey),
o paskaging fleld (nalnly for lishing industery),

Theoe applicetions will vequire % tens of
polystyrene foam in 1980,

AL the proviews cotimates sve srumavised in
the felioving teble A4,

Table &

Gonaunpt fon byeskdown of polystyreas (1%00)
(all Cigures sve snpressed ia tows)

Applicationn

. Pachaging
- thermotorsed filn and
- bones
« Noussheld goods end teys
+ Wlecellaneous
+ Foam

Yotal
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00.5.3.4. Selygeoprions

e aoin - sduset stngle - feation for

ol ylons (s found as slit yoon tn
scivee of weven beps,

i 8 to be poched in such 28 bogs

o following : apricultural products,

oungont reted eopper are, flsh powder,

On the other hand, the other applicetions
of yrropylowe f.e. voeriows injection

roods will represemt only o small
outlot for this thermaplastic : abowt J0O
toms in “ﬁi.

Table 4%

Gantnmpt fon bovahdown of polypropviens (1980)
(al! figuvue ove onpresncd in tems)

Applisstions Slae of the market
« 81t yorn (woven baps) ”’o
« Injoction ond sthers »0
TYotol 8%

!
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$I1, SYNTHETIC PIBRES DEMAND IN OERS COUNTRIES,

During the period following the end of World War 11, world consumpt fon
of man-made fibres - cellulosic and non-cellulosic - has been expanding
eontinuously at a higher growth rate than for textile fibres, so that

thefir share of the total fibre market has been groving consfderably,

approaching 40 percent of the total consumptianat the moment,
However, growth in the cellulosic fibre consumption has slowed down
eonsiderably from the middle of the sixties; at present the cellulosic
demand is plateauing,

The synthetic fibres consumption, on the other hand, has grown at a
rate of 20-257. per ennum throughout the sixties; from now, they largely
prevail in the amount of annual incresse of textile fibre consumpt fon,

These featurea show how helpful it s to forecast the level of the
synthetic fibres demand within the total textile fibre demand,
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Remand of textile as s whole,

The figures of the per capita fibre consumption in OERS countriea
are sunmarized {n the following table 46 (F.A.0, statistics),

Table 46

Per capita total fibres consumption
kg/inhabitant

1964 | 1965 | 1966 | 1967

Senegal
Mali

Maurftania

6.3 5.5 6,9 4.6
0.9 1.2 1.3} 0,95

0.1 0.2 0.4} 1,0 0.8 | 0.9

w‘.t.m Afﬂcl l.s ‘o‘ 1.3 105

Source : F.A,0,

Although textile consumption in Senegsl fell down during the last
yeara, the present textile consumption level - presumably {n the
range of 3.5 - 4 kg - is still not far from the averaged textile
sonsumption level in both Latin American countries - 4,3 kg - and
Middle Last countries - 4,7 kg,

Referring to the Senegalian living standard, which expressed aa
per capita GDP was : § 200 in 1969, the consumption is

somewhat below the average of lLoth Latin American ¢ § 550 and
Middle Laat countries $ 350 - Sencgalian fibre consumption is
relstfvely high,

However, considering the high level of consumption reached in
1964, 1965 and 1966, a partial recovery of the past Senegalian
demand can be expected over the seventies, so that the per capita

textile consumption could apain easily reach a level of § kg in
1980,
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Thus, the rate of this growth would be close to 2,5 percent per year
on 8 per capita basis,

Purthermore, the demand for clothing rises with consumer incomes,

the elasticity coefficient of the expenses in textile goods versus
fncomes being close'to 0,9,

Taking into account the expected rise of the 1iving standsrd but,

on the other hand, the fairly higher price of man-made fibres,

which will partially displace natural fibres in textile applications
during this decade, the future Senegalian textile consumption can

be estimated at about 5 kg per capita fn 1980, a figure in accordance
with the above estinated,

Malian textile consumption amounts to 0,9 kg per cepita, thus the
level of the textile consumption in Mali is found fairly lower than
in African countries (1,7 kg per capita as an average),

However, Malfan consumption is about the same as the consumption
observed in many African countries, with a comparable income level
(Chad, Nigeria, Upper Volta, etc.).

Taking into account as previously done :

« the clasticity coefficient of the expenses in textile goods versus
fncones,

. the expected risc of the 1iving standard
. and, to some extent, the higher prices of man-made fibres,

Malian textile consumption can be totally estimated to be close
to 1.2 kg per capita in 1980, a figure corresponding to an annual
fncrease of 2,5% as an average or a per capita basis.

Mauritanian textile consumption amounts to 0.9 kg per capita,
after having increased considerably over the 1964-1967 period,
However, the consumption level is still rather low, reclating

the per capita textile consumption with the fncome.

Thus, a further demand for textile expansion can be expected over
this decade,
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Gonsidering aleo the expected rise of the living standard, the
textile consumption level {n Mauritanis is estimated at 1,3 kg
capita in 1980, corresponding to an annusl increase of 3.5

&8 an average on & per capita basis,

In terws of weight, the figures for 1980 corresponding with the
above per capita estimations, are the following

Senegel ] 24,500 tons
Nali t 7,600 tons
Mauritanta s 1,900 tons
Total ' 3,000 tons
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of text nd tural man-made fibrea,

g!_:e lntcrmtiggal market
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During the last decade, a major change has occurred {n the
structure of the world textile demand, reflecting the
spectacular rise {n the consumption of man-made fibres,
especially synthetics,

In fact, the world consumption of man-made fibres has been
expanding continuously between 1960 and 1970, so that their
share of the total fibres market rose from 22 to 39 percent
in terms of weight,

In the developing countries, the penetration of man-made
fibres into the textile market was more moderatc : they S
sccounted for only 23 percent of the total in 1969,

In the African developing countries, man-made fibres
counted 23% of the total demand in 1969 but with a fairly ]
lover level of this demand : 1,6-1.7 kg per capita, * ’
However, the consumption percentage of man-made fibres

temafns very low in both Western and Central African

esountries, respectively 9 and 14 percent,

OERS Countries.

e e m s o b G .

(Present and past consumpt 1on)

In the consfdered countries, man-made fibres consumption
eonsists only out of importe, either as fibres (staple and
yarn) or as manufactured textile goods (woven and knitted
fabrica, These data are available from external trade
statisties of each OERS country, Table L7 gummarizes the
man-nade fibres consumption in the OLRS countrics.




Table 47

NHen-made fibres conaumptions fn
Senegal, Mali and Mauritantia,

Senegal I
Synthetics Cellulosics Total man-made
1965 195 1205 1400
1966 460 1430 1890
450 660 1110
1968 405 718 1123
1969 359 548 207
1970 999 614 1613
- ,
Mali 1-1
L ]
8ynthetics Cellulosics Total wman-made
1967 75 10 85
1968 90 33 123
1969 75 130 205
1970 65 76 141
-
Mauritania
r -
Synthetics Cellulosics Total man-made
1969 9 16 25
1970 16 30 46

i
. 1967 -
!
|
|
|
|
|
i
i
|
|
|
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As appears in this table, the demand for man-made fibres
has been varying in all the considered countries who
otill have a low consumption level, Anyway, comparing
the figures of the total textile market, inroads of
man-made fibres still appear very mild in this market,

At the moment, the shares of the man-made fibres in the
total textlile wmarket are as follows

- Senegal : 8-10%
- Mall H 5%
-~ Mauritania 4%

Referring to the trends observed in fnternational markets,
eapecially those of the developing countries, the
penetration of man-made fibres in the Senegalian textile
market should be about 20% of the total in 1980,

This percentage £s not far from the present figure now
observed in Latin American countries as an average. In
this area, the local production almost met 50% of the
needs in 1970,

In the same way, the penetration of man-wmade fibres inte
the total text{le market can be estimated at 15 - 20%
fn Mali and Mauritaunia in 1980, On the other hand, the
penetration of man-made fibres into the textile market
eould be limited to some extent by the development of
cotton crop f§n both Senegal and Malf over this
decade,

In terms of weight, the flgures corresponding with the
above estimation (1980) are the following (the
parenthesized figures ave those of the per capits
consumption):
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Senegal 4,900 tone (1.0 kg)
Malt 1,350 tons (0,2 kg)
¥auritania 350 tons (0,25 kg)

Relationship with the income.

Referring to the existing relationship between consumption
of man-made fibres and per capita fncome, OFRS countries

~ especially Mauritania and Mali - are stil]l found fairly
below developing countries as far as man-made fibres
consumpt ions are concerned,

Let us consider figure no. 2

» strafght line 1968 1 is defined from the data relative
to many developing countries: per capita man-made fibres
sonsumpt ions and per capita income,

» straipght line 1968 11 is defined from data relative to
Latin American countries (where the fncome level is
somewhat higher than in African countries),

o straight line 1980 represents the forecast of the demand
for man-made fibres in the above mentfoned countries
This forecast is mainly based on the analysis of the past
evolution and trend of the relationship between
consunpt fon of man-made fibres and per capita fncome in
these countries,

An fmportant point to be considered within the scope of this
study, is that a faster growth rate of the demand for man-
made fibres (as for plastics) can be expected from now

for the countries with a low level of tncome such 48 many
African countries,
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AMthough it s rather difficult to estimste sccurately
to what extent this will be, it can be assumed that

the relationship between consumption of man-made fibres
and per capita income would be in a better accordance
with that of the countries having a higher income level,

Taking into account, the above mentioned observation, the

forecast (1980) of the demand for man-made fibres based

., on the relationship with the expected income in 1980 {a

as follows
Benegal t 1.0 kg per capita
Mali t 0.2 kg per capita
Mauritania ! 0.35kg per capita

These figures are the samc as those based on the trends
observed fn both textile demand as o whole and structure
of this demand (1),

Our definitive forecast results from the above
estimations, as shown in the following table

Table 48

Man-made fibres demand forecast in 1980

-

[ Per Capita Inhabitants Man-made fibres
man-made fibre 6 consumption
consumption 1980 10 tons
kg/inhabitant

-l
Renegal 1.0 4,9 4,900
Mali 0.2 6.4 1,300
Mauritania 0,) 1.4 &00
r - R

(1) with the exception of Mauritania for which an average

figure of 0,3 kg ts estimated,
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Reference to the world markets,

As said above, the world consumption of man-made
fibres has been expanding continuously during the
last decadc. But the growth has been quite df fferent
for cellulosics as opposed to svnthetic filres,

As a result of the rapid expansion tn world
consumption of synthetic fibres and the moderate
use in cellulosic fibre uses, the share of the
san-made market held by synthetics has been
growing considerably during the last decade,

Thus, synthetics which accounted only for 21%

of the total in 1960, accounted for 387 in 196%
and 59% In 1970, This proportion is still cxpected
to fncreace somewhat during this decade and
santicipated to exceed the 75% level {n 1980,

Another point to be consfdered 1s that, usually,
the vate of penetration of synthetic fibres inte
the man-made fibres market is roughly linked
with the consumption level

627 in developed countries as an sverage
527 in Latin American countries

487 1in developing countries

33% 1in African developing countries

OERS countries,

In Benepal, the share of synthetie fibres into the
wman-mude fibres market has been growing over the
1965-1969 period from 15 to 35-40% of the total,
In 1970, this perccntage was still 627%, a figuve,
equal to that now observed in industrialised
countries ag an average.



o Neli, the share of syuthetie fidees inte the

fa Neuritonia, avnthetfees account for 147 of the
sotel dut this fipure has tittie sirniticanee
ommeldering the presewt low level of conaumpt lee,
Beferving to the trends obncrved oo (nts rnettonsl
sarhcts, the share of synthetica has teen
ostimnted fn 14ED at about 657 of the total o
oll the OERS countolon,

in terve of weirht, the corrcopondine quantity
of doth erllulosicn and nun-tellulosic ren-made
fibves vill be as pliven In table 49,

Yable 49

Povessst (1900) of the donand fur
sellvicsic and ayuthetic filgws
fn GERR countsles.

L TOTAL

tow
L Gt!tﬂauc; )
Sewcgal L0
Mald A%
Maurttania 1%
2,00

- i
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BL.4.1, Reference to the fnternatfonal markets
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Theve are three mein synthetic fibres types
polyenids, polyester and acrylics,

During the sixties, heavy changes have occurred fm the
strueture of worldwide synthetic fibre consumptiom,

They can be summarized and cormented as follows

+ the share of polyester has becn considerably growing
from 1960 up till now, reaching 1/3 of the total
synthetics (as against only 16% fn 1960),

+ the share of polyamids has been decreasing continuously
®0 that they wow account for less tham 407 of the total
Cagatnst 607 at the beginning of the sixties).

+ the share of scrylica has been slightly growing, Now,
the account for about 80% of the total,

This evolution can be observed in most countries} the
only difference concerns the relative fmportance of the
main synthetic fibres.

According to the past trend and to the better prospects
in polyester fibres, the main feature to be observed fs
the fact that polyester fibres will be overtaken by
polyamids in all markets during this decade.

OERS countries.

L o R R e -

No data are available (an terms of weight sbout the types
of synthetic fibres used in OEKRS countries. However, it
can be assumed that the ahare of polyester i larpgely
exceedin; the level of half of the totsl synthetle
markets in Senegel.



i

»

A further expansion of the shave of polyester fibres cen
be expected, This expansion will be linked with the
development of their uses as staple, usually an the
sajor constituent in blends with both cotton and viscose
rvayon in suits, trousers, skirts, shirta, dresses,
lingerie ete,

A slower development of the demand for both polyamide
(exclusively uscd for knftwear) and acrylics, less
suitable to the local climatic conditions, has been
assumed, ,

As a result of the above mentioned considerations, the
polyester share has been estimated at about 707% of the
total synthetic films, that of polyamids 207%, acrylics
ond others accounting for about 10% of the total,

In terms of weight, the correspondant figures appear (n
the following table 49;

Table 49

Consumption breakdown of syathetic
fibres by type - Povecant 1980

H——o«-—n—-—-‘-, .
Polyester Nylon Acryliecs and others Total
s i .
2,200 650 3% 3,300
600 150 ' ” 825
4 0

200 50
3,000 ' 850 ' A% L&.am

3
*
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B11.4.), Nesting the future requirements - H!!Qﬁ‘!.?ﬁ%!!.?f-!

0

Vedal piodictions,

The total consumption of poelyester, nylon and serylic
fibres in the OERS countries are glven {n table 49,

®n the basis of these data, a locsl production of
pelyester fibres can be considered.

In order to determine the capacity of local productienm,
the following fact, {llustrated by table 50 must be
sonsidered : .

In the majority of the producing countries, where the total
sonsunption {s relatively low, only a part of the necds
&ve met by the local production, The limitation fa
generally not duec to the capacity of production,

The reason is the need of deversification of the

market. As the local weaving and printing tndustey

cannot mcet all the required qualities, a part of the

weeds is met by fmports, generally as low cost vewnant
fadbrics,

This vill certainly oecur in the OERS countries §f a
lecal production is installed, because of the velative
bow level of consimption and the diveraifieatton and
opecial quality needs of the narket, For instance, a
local polyester stuple fibre production would mect
sbout 07 of the total polyerter staple fibre wneeds.
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" Beols Teodustions net studled., Ressens

2.8, Considered predustions

58.0. Genorel

28.5, venegertetion Sastlities

85.5. Tones ond dutice

88.4. Consteustion oot 0 the sencerned counteies
88.5. Veilisios. Nanpowne

88,6, Pined chavger

88,7, Duisting and ‘prabable peics stousture

 na fesbeble prises owelution

88.0. Grigin and meens of tvanspert of the polymere

985.5. We lavestamt conts

g8 & : &
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155.3, Vertable ohargee
153.3, Vined shargee
511.4, Gporating onet
511,53, Neaufacturing coet

of the prejests

311,7, Nenufeacturing cost iroshdmm bSotwem foreign and local owrvensies

V.1, WG production

V.2, bipester fidere prodmtion

IV.5. NG pipes produstion (| 40D sons por posr)
V.4, WC pipes produstion ( 90D toms por poar)
V.5, iyethylons bage produstion

$ 2823 38 2 sz
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5.4,

Level of consvaption

The estimated consumptions of some products fa the consideved arce
prevent for several years, projects of local preduction,

™Wis is the sase with preducts the outlets of which vill remsin ot
& very low level

= posing other than PVC and lov demaity polyethylene

e Bylon ond aceylics fibevs :the consumption of these (ibors vill be
830 tens for nylen and 450 tons for acrylics in 19600 and the :
“odornmin»hmwmmm\ﬁnm 1l
onsoed 60

o Galendered groducts (0oe pacagrep 1.1.)

gv_setorialy poet

The rav matevial evet plays a leeding part ia the ceoncmics of some
heaieal produstions. Being teo high, it ean prevent o local
tion, This is opesially the case vith reav materiale the

teansportation enst of which has on importamt eoffect,

Sbylene (o ene of these tav materiale.ite sellitng price §o shont
6 2/ten ot the Dig U8 and Europesn steam crashing waits. The
tation eost (either by pipe line or by bost) ineveases
tably thie price. 1n the cose of the OIS comtrion the
e tranaperistion by bost over thousand of mlles and the
ﬁuma‘lu‘u:hm;ﬂahutﬁhtum.
fanel predustions of polyethylons, viaylohleride, styrene comnet
G0 justtfted vater theose conditens.




5.8.0. 0100 of protvetion wite,

The market requirements end the poseidilitios of evection of down-
otrean units do not sllow the setting up of production of basic

petrechemicals auch o8 olefine and aromatics and of intermediate
peteechonical products such as styrene, viaylchloride, caprolactes,

Glanthylterephtalate, the sine of the tion units to be considered
wu:dtn to the neods being by for be the economical production

S.0.4. Eutonefon of enfeting produstione

The projects that will feewe frem the ontonstien of enisting preduction:
@ue to nornal dovelopment of the slecedy ootablished companies have no!
Seen studied. i
|
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1.3, Sanakdared protuctions
‘l‘.‘v m mt. mufﬁgﬁ!

L2 . X 2 X X X 2 T T X T J

We otep aside because of too little market or vav material mon
availability the totality of the basic and intermediate petrochemical
products : olefins and avomatics, vinylchloride styrene, coprolactam
éimethylterephtalate.

The production of Low density polyethylene that esuld be studied due
te the consumption level after 1980 in the considered arce, has been
step aside because the raw material ethylene wul be gvailable at too
high cost,

The studied productions correspond to sizcs justifiying im ether
eircumstances (industrialized or developping countries) the erection
of economical production units, There are :

- suspension PVC nanufacture, from fwmported VOM
e Polyester fiders spinning from imported polymer

The sizes of the production units have been geloctcd, acecording to
She possible outlets tn the OERS countries, They also correspond te
eurrent techaical and economic criterium,

$.8.1.1, Buepension PVC manufacture

&8 for as PVC production is concerned the sine of the
production units that can be erected from the technical and
sommenic point of views, sorvesponds 0 a mintmm of 4
30 000 tons/yeer.

e tetal cuagension PVC needs in Nall, Mavritenia and
mgmmmvumhm.—e«ua
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Balfl &8 bounded on the north by Algeria, on the west by Mauritanis
and Senegal, on the south by Guinea and Ivory Coast, on the east

by Upper Volta and Niger,
The ares s 1, 235,000 8q KMs

The population was in 1970 5 070 000 inhabitants
T™he main cities are
Bamako (capital) 150 000 inhabitants

Kayes 32 000 inhabitants

Segou 32 000 fnhabitants

ftkasso 17 000 inhabitants

Yeptt 13 600 inhabitants

S 12 000 inhabitants

Senbouctou 10 000 {nhabitants
- WAURITANIA

Wauritania £s bounded on the north west by Rio de Oro, on the
asrth by Algeria, on the east and the south by Mali, on the south
by Senegal, asnd on the vest, by the Atlantic Osean,

e avea s 1,031,000 8q kiMs

e population vas {n 1970 1,220,000 {nhabitants

e main cities are @

fovakehott & 000 {nhabitents

Sonadhiben 0 000 tahabitente

i
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e aree (o 197 CUO 8g Wk
e populotion vas (a 3970 ), 000 200 tohubicante
Yoo main eities arve ¢

Senbak 70 900 tshebitente
Wdoe 70 €00 ishebitante
St toque 29 080 tshehitants
faint Loute 80 600 iehebitante
Movinshes 2D 690 itshabitante
Shourbel 9 65 ishabitante.
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.

- Bea porte t Dakar is a modern ses port ; in 1969, the traffic
was 1 974 000 tons of disembarked goods and
1 559 000 tons of embarked goods. About 200 000 tons
~ of edible o0il1 and ground nut are exported from the
port of Kaolak and the annexes of the Saloum river.

- River syatem : In Senegal the main navigable rivers are the Senegal
river border between Mauritania and Senegal, the
Casomance river connecting Ziguinchor to the Ocean
and Sine and Soloum rivers linking the Kaolak area
to the Ocean.

< Importation : The major part of the imported goods are disembarked
at Dakar,

11.2,5,.Connections between the OERS countries for industrial products

T T T Y o tnom o -EEEe cmmmmetc® oo n s

= Guinea-Senegal

At present time the industrial exchanges between Guinea and
Senegal are occasional. There are realized by cabotage between
the porta of Conakry and Dakar. The cost can be estimated at

$ 12/ton,

- Guineca-Mali

There are realized by road from Conakry to Bamako or by railway
. from Conakry to Kankan and by road from Kankan to Bamake.

= Guinea- Mauritania

The exchages of industrial products between Guinea are scarce.
There are realized by cabotage between Conakry and Nouwakchott.
The coat can be estimated at § 14/ton,

» Senegal Mauritania

The exchanges between Senegal and Mauritania sre mainly done by
voasd between Dakar and Nouakchott. The flow runa essentially from
Dekar to Nouakchott. The costs are § 25/ton from Dakar te Nouak-
ehott and § 20/ton from Nouakchett to Dakar.




11.2.6.

- Nalf-Mauritania ,

The exchanges of industrial products between Mali and Mauritania
are negligeadble,

- Senegal -Mali

The exchanges of industrisl products between Senegsl snd Mali are
done by the railway track Dakar-Bamako,. Tnis track is congested
and must be equipped in order to meet the future transportation
requirements, At certain periods the non-prioritary products
remain during weeks in the railway warehouses before of beeing
forwarded. The costs between Dakar and Bamako vary between § 20
and 70/ton according to the goods,

Futuce _tequitcuenta . for lufrastcucture _favelved by.the_devclepuent
of plastics and synthetic fibers product consumption,

The quentities of plastics and synthetics fibers products to be
consummed in the OERS countries (respectively about 50 000 and

5 000 tons/year) are low if compared with the total quantities

of transported products and vill not require special requirements
for infrastructurs,

gl
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11.3. Iaues and Dytjes

Bué¢ to the importance of the investments and of the created employment the
petrochenical production will be submitted to the following mein conditions
in the considered countries.

11.3.1. Guines

. Custom dutics on equipment : : exomeration
. Custon duties on rav materials : exemption for 5 years
. Incoms taxes : exemption for 5 years of the 33 % income taxes,

11.3.2. Nali

+ Custom duties on equipment t exomerstion
. Custom dutics on rav materials : exemption for 10 years
. Income taxes : exemption for 5 years of the 50 % imncome taxe.

‘lo’o’o u!“‘t is

L A X Ty 11 g

Tor enterprises imvestment of vhich is superior to 8/ 270 000 :
. Custon duties on equipment ¢ exonerstion

. Custon duties on rav materials : exemption for } years

. Income taxes, exemption for 5 years of the 20 % income taxes.

Por enterprises, the investamt of which ranks between § 110 000
ond 8 270 000,

. Custon duties on equipment t 50 % emoneration
» Custon duties on rev materials : 30 % enoneration fer 3 years.

. Incoms tanes : onemption for 3 years of the 20 } income taxes.

s e sEn e 0 @5 G0 &5 00 S5 = O & E aE B & =N -
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Senegal

Por enterprises the investment of which is superior to $ 145 000
for the Cap Vert area or to $ 73 000 outside the Cap Vert area.

. Custom duties on equipment t exonetation
, Custom duties on rav materials : exoneration for 5 years

. Income taxes : exemption for 5 years for the Cap Vert ares and
for 8 years outside the Cap Vert area of the
33,33 % income taxes,
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11.4, Comptruetion copt §n the concerncd countries

v - 45 - -

The estimation of investment is based upon Europesn installations,

In order to mettle the actual investment cost of the same units
built in the OERS countries, it sf necesseary to amend the equivalent
European costs with a multiplying factor, which takes into account
the increase due to the local actual conditions (equipment availi-
bility building and erection possibilities, transportation costs),
The installations have been assumed to be built in Dal.ar (Senegal)
Bamako (Mali) and Nouakclott (Mauritania), The calculation of the
multiplying factors applicd to the total investment is carried out
from the cstimation of partial coefficients corrcsponding to the
different items of the {nvestment.

Two types of breakdown have been consjdered for the investment costs.
The first one corresponds to downstream petrochemical units such as
polymerizations and synthetic fibers polymeriration and spinning
plants ; the second one corresponds to plastics transformation units
such as extrusion, injection moulding, and blow moulding plants,

The table 7 sums up the approximate breakdown for the fnvestment

eost,
Table ?
Breskdowm of the investaent cost in Eurcpe
%
Items Downstream petrochemical [Plastics transformation
unite units
On site equipment 6l ®
Engincering 13 !
Civil Engineering ) (3
Erection 0 )
100 100
A




It has te
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11.4.2.1.,

!1 .‘."'l

be noticed that the studied costs fncorporate no tax and
duty on equipment and engineering services that will be

the general case.

11.4.2, Cost of construction in Dakar (Benegal)

P Y T T LYY CY T X Ry Y

Equipment

It scems that, at present time, the Senegalian industry
can be able to manufacture only a minor part of the
equipment required for the construction of the plants,
The steel being imported, the local share will be very
little. Therefore it has been assumed that all the material
will be imported, Although it 18 quite possible than
American or Asiatic Companies migh supply the needed
matcriala and services it appears that presently more
contractor and materials comes from Europe, Accordingly
it has been assumed that the equipment will come from
Europe,

The additional cost for sea packaging, transport, insuran-
ces and labour charges have been estimated at 8 % of the
equipment cost. In comparison with a basis 100 for the
equipment cost in European conditions, the cost of
equipment delivered to the site in Dakar will be

100 x 1,08 = 108
of vhich 2 % in local currency.

Enginesring and procurement

Engineering and procurement are essentially performed

fn the contractor's offices., Some expensea will be charged
because of the long distance from the erection site. This
fncrease {s estimated at 15 %. In comparison with a basia
100 for the engineering and procurement cost {n Furopean
eonditions, the cost will be 115 of which 10 % {n loecal
eurreney.




- AER AN TS R EE N D S S T S S B T S B aEm

" 0‘."’0

tl|‘0’i.0

11.4.3.3,

t 3]

In the case of plastics transformation umits, the engineer-
ing and procurement expenses are included in the equipment
sost,

Erection

For the above mentfioned reasons {t has been assumed that
a part of the erection will be done by European firms,
Ve estimate that local manpower will cover wholly or
partly the following items

. Boisting

o Piping

+ Painting and insulation
. Betting of electricity

on a basis 100 in Europe the srection cost will be 180
in Senegal, of which 20 % in lecal curremcy.

Civil Engineering

From informations obtained in Benegal it has been assumcd
that the cost of civil engineering is 20 % lower than in
European countries.

On a basis 100 in Burope, the civil engineering cost will
be 80 in Senegal, of which 90 % in local curremcy.

Overall coefficients. Breakdown betwsen foreign and local
eurrency.

The overall coefficient to apply to the investment of

dowmstream petrochemical and plastics tramsformation plants

fa Ewope in order to obtain the siwmilar investwment costs
fa Senegal are 1.18 and 1.17 as calculated in table 8 and

These tebles give the breakdowm between foreign and local
surcensy.
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11.4.3, Cost of construction in Bamako (Mali)
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11.4.3.2,

11.4.3,3,

At present time, the Malian industry {s not sble to

" manufacture the equipments required for the construction

of the plants. It has been assumed that all the materfal
will be {mported.

The addit{ional cost for sea packaging, transport,
insurences and charges have been estimated at 13 % of
the equipment cost. In comparison with a basis 100 for
the equipment cost {n European conditions, the cost of
equipment delivered to the site {n Bamako will be 113
of which 6 % in local currency.

Engineering and procurement

Engineering and procurement sre essentially performed

fn the contractor's offices. Some expenses will be charged
because of the long distance from the erectfon site. This
increase is estimated at 15 %, In comparfson with a basis
100 for the enginecering and procurement cost in European
conditions, the cost will be 115, of which 10 % in local
currency, In the case of plastics transformatfon units,
the engineering and procurement expenses are included in
the equipment cost,

Erection

For the above mentioned reasons, it has been sssumed
that a part of the erection will be done by foreign
firms. We estimate that the local manpower will cover
wholly or partly the following {tems:

» Neisting

« Pping

+ Painting and fnsuletion
« Betting of electricity

On o basis 100 in Europe, the civil enginesring cost will
be 80 in Bamako of which 90 % in lecal curremey.
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11.4.3.3,

n

Civil Engineering

Prom informations obtained in Mali, it has been assumed.
that the cost of civil engineering is 20 % lower then
in European countries,

On a basis 100 in Europe, the civil engineering cost
will be 80 in Bamako, of which 90 % i{n local currency.

Overall coefficients. Breakdown between foreign and
local currency,

The overall coefficient to apply to the investment costs
of downstream petrochemical and plastice transformation
plants in Europe in order to obtain the similar investment
costs in Mali are 1.21 and 1,20 as calculated in tables.
These tables 10 and 11 give the breakdown between local
snd foreign currency.

11.4.4, Cost _gg _construction in _Nouakehott
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11.4.4.1, Equipment

At present time, the Mauritanian {ndustry is not able
to manufacture the equipments required for the construc-
tion of the plents. It has been assumed that all the
materfal will be imported.

The additionsl cost for sea packaging, transport,
fnsurances and chargea have been estimated at 9 % of the
equipment cost. In comparison with a basis 100 for the
equipment cost in European conditions, the cost of
equipment delivered to the site in Nouakchott will be 109
of which 3 % in local currency.

11.4,4.3.Engincering and procurement

Engineering and procurement are essentially performed in
the contractor's offices. Some expenses will be charged
because of the long distance from the erection aite. This
increase is estimated at 15 % . In comparison with a
basis 100 for the engineering and procurement cost {in
Ruropean conditions the cost will be 115, of which 10 %
in local currency. In the case of plastics transformation
wnits, the engineering and procurment expenses are included
in the equipment cost. :
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11.4.4.4,

11.4.4.3.

l‘o‘p‘o’o Brection

Por the above mentioned reasons, it has becn assumed
that a pert of the erection will be done by foreign
firms, We estimate that the local manpower will cover
wholly or partly the following ftems.

+ Hoisting

+ Piping

+ Painting and {nsulation
+ Betting of electricity

On & basis 100 in Europe, the erection cost will be 180
in Nouakchott of which 20 % in local currency.

Civil Engineering
From information obtained in Msuritanis, it has been

assumed that the cost of civil engineering is 20 % lower
than ia European countries,

On a basis 100 in Europe, the eivil engineering cost will
be 80 {n Nouskchott of which 90 % in local currency.

Oversll coefficients. Breakdown between foreign and local
surrency.

The overall coefficient to apply to the investment costs
of downetrean petrochemical and plastics transformation
plants in Europe in order to obtain the similar fnvestment
cost in Mauritanis are 1.19 and 1.18 s calculated in
tables 13 and 13. These tsbles give the breakdowm between
local end foreign currency.
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11,5, Pgilicies, Manpovey
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For relatively high consumption, the considered mituy costs of

utilities are the following :

Electricity 1

Mald : Bamako

Mauritania Nouakchott
Nouhadibon

Benegal Cap vert

Cooling water (Make up)

Mall Bemako

Maurftenia Nouakchott
, Rouhadibou

Senegal Cap vert

Puel |
« Nait
Mouritenia
m

$ 0,05/Kwh

‘ 9. lﬂ/lﬁ\ﬂl
$ 0.05/Kwh

8 0,03/Kwh

8 0.10/w3

¢ e.&ahn;
‘ 9. ’o,-

8 0.15/n’

§ 05/con
§ 40/tom
§ 9/ton
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11.5.2,

costs .

The manpower costs in the considered coutries are given in table 14
These costs are concerning the required manpower for the production
units (staff, skilled and unskilled workers). In order to take into
account the necessary supervision and somc extra-costs for the
foreign expatriatcd manpower, mainly during the first years of
production, we have added in all the economic calculations an
average value of 25 %4 of that basic manpower cost,

The average annual costs, which are given fn table fnclude the
salaries and all the other allovances :

- pocial charges, fringe benefits

- holidays with pay, sick leave

- housing and transportation allowances.

Table 14
Manpower ecosts
in US $/yeer

r — T .
Mali Mauritenia Senegal

. S '
Engineers 20 000 20 000 20 000
Foremen 1 500 1 %00 2 000
Enployees 1 100 1 100 1 %0
8killed Manpower 1 100 1 100 1 300
Unskilled Manpower 300 300 00
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11.6.2,

!l"".

— aus OGNS B G G &5 BN GE D G5 BB & O S S = B -

11.6. Pixed charges

The fixed charges correspond to ftems approximately proportional to the
fnvestument related to each production, The basis of these charges are the
ssme for the considered countries.

Amortization

The amortization has been taken for calculations purposes at 10 %
per year of the amortizable investment. This corresponds to a 10
years legal amortimation,

Interests

- The interest on the borrowed capital has been calculated as based
on the borroved share the amortizable investment with an average
4 % per year rate vhich implies an actual interest around 7 %
vhen loans are refunded by equal instalment over ten yecars.

Half of the capital has been assumed to be borrowed.

- The short term imterest on working capital reaches 7 %X of this
amount ,

General plant and everhead expenses

- o om o CX ol

The general plant and overhead expenses includes three main items :

- Expenses for the general services (guard house, social services,
gardens). :

- Corporate over heads and administrative cost.

- Expenses in the general office or in the other éffices (staff and
employees costs, equipment).

These expenses have been estimated at 2 % of the investment,



11,64,

11.6.5.
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Insurances and taxes

For the considered kind of industry the rates of insuvrance are
gather high, since they can reach nearly 1 % of the erected cost.
We have added to this item the hereabove mentionned minor taxes
(see paragraph 11), We adopted 1| % of the investwent of every
unit for value of this item,

Maintenance

The spare parts and the necessary equipment of buildings and worke-
shops being included in the invesiment cost, some other charges ,
sust be kept in view ; they are mainly the labour expenses for
maintenance and the replacing of spare parts. For this item we
took as a basis 3 % of the total investment,
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11.7, Existing and probable price structure

Presently the polymers consumed as granulated in the OERS countries are
high end low density polyethylene PVC resin, PVC compound, high impact
and general purpose polystyrene. All these polymers sre not consumed in
cach country. Mauritania for insiance where there is no plastic trans-
formation industry does not consume plastic as granules. There is not
synthetic fibers consumed as in this area,

Tables 15, 16, 17 present the presently prevailing price structures or the
most probable price structures if the consumption would begun. The cousidered
products arc the main plastics, synthetic fibers and intermediate products [
in the plastics and synthetic fibers manufacture, The given prices are
average prices } they are bsse on the statistics of the countries exporting
to this area and on interviews of the local importers.

The majority of the imported plastics comes from the EEC countries and
benefits by some duties exemptions, The tebles consider this fact.

In the case of products consumed by priority holding firms, the duties
fndicated in tables 15, 16, 17, can be reduced or suppressed.

Table 18 present the delivery prices without taxes. These prices represents
the rav material prices for priority holding firms.

In Mali, Mauritanis and Senegal, the taxes on added value collected on the
imported rav materials are returned to the company by deducting them from the
taxes on added value collected on the finished goods.
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Table 18
Delivered prices without taxes
(Rav waterisls cost for priority holding firms)
$/Ton
BENEGAL MALI MAURITANTIA
| -
LD Polyethylene - 254 278 258
HD Polyethylene 344 368 348
PVC rigid compound 294 318 298
PVC plasticized compound 354 378 358
Polypropylene 364 388 368
Polystyrenec general purpose 29% 318 298
Polystyrene high impact 37 296 37¢
MVC 178 205 184
Polyester staple 1 400 1 420 1 404
Polyester polymer 780 804 784
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The prices of the considered producta are elose to the manviacturing sests.
One can assume that they will follow their evelutions,

Puring last years, the general trend has been the decline of prices, mainly
because of the technical improvements given te the manufactutiing precesses
and of the higher plants cspacities. Since twe years, this trend {o crosned
by the very consequent rise oceuring in the field of the cunstructions costs.
One can assume that the prices will remain more or less fimm,

The majority of the imported plestics, comee frem Framse, Nederlond ond
West Germany.

The polymers consumed in Senegal are landed i Bekar, the polymers poing to
Nali are landed in Abidjan (Ivery Coast) and veach Ranshe by truehs | &
tegards Mauritania, the products are supposed te be landed in Newshohott.
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1.1, Ihe {nvestment costs

The investwment costs, fnclude the following ftems :

a) Process units

Process unite costs including equipment, transportation, civil
engineering land and engineering services costs.

®) Offeites costs

Offeites costs as they are calculated include @
- Buildings :

sdministration buildings
laboratories
werkshop

« Gonorel installatfons
steam production and distribution
eooling water conditfonning circulation and éfstribution
dlstribution of fuel
distribution of cooled and dérinkable water
fire prevention

v santeen

fafirmary
sevage system
treatment of sewvage
veads and fences
flere

- Sbevagee

Per each project, the calculations are perfermed on the basis of
the process units and offsites erected cost im Eurepe. In order
o determine the actual investment for the cemstruction eof such
wnits in the OERS cowntries it {s necessary to apply correcting
Sasters to the cest of the wnits erected in Eurepe.
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f)

49

. W S v BT

o AT L .

- N

These correcting factors are the following (See 11.4, Vol 111),
Downstream petrochemical units :

1.21 for erection in Mali (Bamako)
1.19 for erection in Mauritania (Nouakchott -Nouhadibou)
1.18 for ecrection in Senegal (Cap Vert area)

o K e s

Plastics processing units
1.21 for erection in Mali (Bamako)
1,18 for erection in Mauritania (Nouakchott, Nouhadibou)
1.17 for erection in Senegal ( Cap Vert ares)

Licence and know how

Licence and know how expenses are taken on the basis of s cash payment | |

and not snnual disbursements nor running basis have been considercd

Start up expenses ,
Btart up expenses are calculated on the tasis of the foreign experts

assisting the start up,three month of labour, one month of varfable
charges and one week of raw materials,

Interests
Interests during construction are taken as an aversge at 7 % of the
erccted cost, This corresponds to the charges of interest during the

delays of rcpayment between the shipping of machinery and the start (
up of units,

Contingencies

Contingencies are taken at 7 % of the erected cost and cover

unforeseen delays tn the erection end steart up and contingency
expenses.

!



8) Inftisl catalyst and chemicals charges

h) Spare perts
The sum of these itwes, a) wp to f) , gives the smortissble fnvestment.

= The werking capitsl {s taken as 1 wonth of rav materisls plus variable
oharges. :

This valve can ressonably be kept for the normal production of units
&8 actusl figures, assuming that no specisl unexpected event could
ocewr,

bt b B 5 et st e o

~ - ———
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- 111.2, Ypriable charges

They include ¢
- Expenses for utilities consumption

- Expenses for catalysts and chemicals
- Expenses for manpover

They sre calculated on the basis given fn 11.6. Vel.Il,

II1.3. Pixed chagges

They include

= Amortisation

- Interests and financial charges

= General plant and overhead expenses
- Insurences and taxes

- Maintenance

They are calculated on the basis givem in 11.6, Vol.III,

315.4. Opevating cost
The operating cost {6 the sum of the varisble end fimed chargss.

n
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111.5, Mepufecturing cost

The manufacturing cost of the products will be obtained by adding raw
material expenses to the operating cost.

The costs of these rav materfal is often difffcult to determine. They
are composed of several {items, the most importaunt of them being in the
case of imported raw materials

- FOB price
- Transportat fon and miscellaneous costs, up to landing in the
country,
The sum of these two items constituting the CIF price.
- Taxes and custom duties applicable to this CIF price.
All the operating and manufacturing cost calculations are performed,
on the basis of the nominal cepacity of productions, The fixed charges

being constant, the manufacturing cost of the products {ncreases
proportionaly te the diminution of the rate of production,

|
3

|
!
}
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fice he products -~ Ev f the profitab ty of the

Eﬂlﬁtl.

Economic components added to the manufacturing cost allow to determine
the sales prices of the products manufactured in the plants. They are
mainly :

- the beneffts

- the fncome taxes

- the taxes on products

The sum of these components, depending on the profitability of the
project will determine the sales price of the product. Inversely a
profitability being fixed a sales price can be infered, The benecfits
are related to the annueal rate of repayment of the investment, inverse
of the pay-out time. Table 19 sumsarises the different connections.

Table 19

Connections between pay out and benefits

ay owt tiwe ro
ual rvate of (nvestment repayments |
]
flov Inygetmenty
PO |
tits after tanee W - Mortisation

les prise = manvfasturing sest + bonsiits before taness

IS AT M aRr




The pay out time is often used as & rough criterion of profitability
I1f the legal amortization period of the cquipment is 10 years a pay
out time superior to 10 years will denounce the non profitability of
the projects. The production under these conditions must firmly he
ruled out. On the contrary a pay out time of 5 to 7 years (usually
obtained in petrochemical plants) will favourably incite to se" up
a production, Such favourable pay out times would be around 3 to

5 years for industries evolving wore rapidly such as plastics trans-
formation industry,

Other more sophisticated criterions of profitability valuation might
be consfdered, as for instance, the year by year evolution of the
financial factors (crsh flow, net income) from the start up of the
construction or the discounted rates of return.

Nevertheless to evaluate whether or not a project is profitable the
criterion of pay out time, although approximate was judged adequate.
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rin brea between n and urrencics

It {e interesting to know what will be the breakdown of the manufactur-
ing cost between foreign and local currencies, in order to know what
vill be the saving in foreign currencies achieved by the installation
of each consfidered production,

Tables 20 and 21 give the considered breakdown of the different ftems
of the operating cost in local and foreign currencies.
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1v. IECHNO ECONOMIC STUDIES

Iv.1. PVC production

-------------------

iv.1.2, ggcl'ltiet of products, Capacity of production
The plant produces PVC resin and compounds, from imported vinvl-
chloride and plasticizers. The capacity of the polymerization
section is 10 000 tons/year of PVC resins. The breakdown of the
resins qualities are given in table 22,
Table 22

Breshdown of the preduced resins by K value range

K value range Belev 60 61-65 66-70 Total
" o —— T
Outlet
Piping i 200 1 200 300 2 00
Rigid injection moviding 00 00
Footwear 3 %0
Blov moulding 1 000
Rigid extrusien
Flexible extrusion 10
Others 200 00
L 0 o000
IR i
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The tetel capacity of the canpounding and aining wnit s 15 400 tenr

per yoar. This wnit fs sble to preduce the main rigld and planticiae
WC qualities needed by the merhet. Table 1) glves the product fon
breghdowm .

Table 13

VG compouding ond nixing wit
breshdowm of produstien

Yens/ yeor
- 1
Component Resin Masticiners Othee produsts Totat Mﬂ;a»‘
e |
F' Uses
ipes and ethers
‘lgld uses b 4 o0
Footwear ”m 1 200
'lealblo weoe " 3 o
! ® 1 0

W00 Bate of ntert w
%ﬂuﬁﬂmqh”d*ﬁ.““yh

H

|



sTeocsocoooco oo oo o s >

ol
W.0.4. Tate ghgrevierionien of the prevese mite,
e P¥C 1o hoeed on & ouapension Lype prevess. It con produce

”» e vesing frem 1O 000 tone/vear of taperted WN, The verieuws
ealitter obtained ot in o wide range with, for (nstemse, K value
veryfag fven 5% o 0.

e seoastion cecwrs Glocont laususly in soveral reastors In weter
c.. vhom speetile agents ove added. Conling req fremrnts are met
rosirsvioted conling weter,

Miow the polyasviontion plant (ncluding o claseificotion and o
pronniaties seetion, o conpounding and alning plant {o fnetalled

Tie plent soneiots of tve aining ond eompounding Lines producing
4 900 sens/yeor of rigid PVC and 10 Y00 teme/yeor of plosticined

cougound.
e folisuing are tncluded ta the battery Jimite of this wnit

« a8 the letermediate ntovages of PVC goulese or granuietes

- tho Gterages and wreheusee for the preduets (stered fn bage)
csrveupmding to |5 Gayes of groduet ton

- 0he VN ond odfitives otavages, verveqponding to | aamth of
CUnGuURpS o .

9.0.5. e tmemterietien. of the ittt mefuetine

2.0.5.5. Rattictonr oo
Satle 00 gives the Méliey cauivamante of She guesetd
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Noln weility requiremonts of the precess units

Ueiliey Unit I Requirements
L
Pover Kwh/h 440
Ceoling vater 25°C(At 4°¢) " m 17 |
Stoem 9 bers T/h 1.6
Mesoss vater wrh !
: ..

W.1.5.2. hower supply and distribution

e electrie power needed in the somplex fo suppiied by
the publie grid at S 300 welts.

The dlotridbution is porformed at 2 lovels |

300 velts

100 volte (for safety, lighting anéd contrel
intrumentet ton)

9.8.5.9. Gesling water oystem

. hﬁmﬂhoetrwbhum-&amlmm.

Ne ashe wp neoded fa

W.0.5.4. Stemn produstion

tewn waters.

Roem 1o in & botler of 2 tone/h. Botler foed-
Ster {a ined by dominerelising town water. This weter
00 wined with oil froe condonsete ond dogased bofere

Mtering the dellevs.
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.

Fuel (s used for steam production. The fuel system
fngludes the equipment for pumping hesting and distributfion

IV,1.5.5. Atr and inert gas supply

= Bervice air and instrumentation sir are produced in the
plant

- the needed nitrogen is purchased.

“o‘o‘o g!!&te f.u‘litie' - B“‘-“t“g!

----------------------

Thies item fncludes
= Bafety and five fighting system
~ Bewerage

- Laboratory for rav materisls, chemicals and preducts testing such
o8 for customers services.

- workshops, stores and other buildings. The tetal building erea is
2 000 square weters.

W.1.7. Jemmemic study

The profitability of the PVC unit and the yeorly foreign currency
belence resulting from the installetion of this unit i Benegal
have been determined.

Teble 25 to 28 give the elements of the eperating cost.

The proficability calculations and the foreign surrency balance are
tadicated fin tables 29 to 32

The salculations are porformed scosrding te the hypsthests given in
ohapter 11 ond III,

e reculte ore sumertioed in tobles 29 to 32 and fig. |.

- ey M S A S B S SN S A AR S A & B B -
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. : Teble 23
]
PVC production plant 10 000 tons/yesr
Estimation of the fnvestment
l us §
Process units 3 400 000
Utilities
Electric power supply and distridution 16 000
Cooling water system 46 200
Steam production 300 000
Waste vater purification system 18 000
Compressed air production and distribution, 30 000
inert gas distribution, miscellaneous
l Off site facilities, buildings 250 000
Yotal cost of plant erected in Europe 3 860 000
l Total cost of plant erected in Benegal & 555 000
Interests during censtrvetion 327 o000
* Centingencies 327 000
. Licences and knew how 63 000
Initial catalysts and chemicals cherges 330 000
i Stert up expenses 180 000
Spare parte ' 43 000
Total investmsnt $ 829 00O
Werking capitel 327 000




Table 26

PVC production plant 10 000 tons/year
Utilities requirments

65

—_.-—

Utilities production snd
Uciliey Unit Process units distribution. OFf sites Total requirements
Ilectl‘ic power 103 Kwh/y 3 520 450 3 970
toling vater  |10® ¥3/y 1 360 50 1 410
ocess water 103 Msly [ ] - 8
Steam ons/year 14 400 - 14 400
'\crt gos 103 M’/y 1 Neg 1
l Table 27
I Utilities purchssed outside the plant
' Utility Unit Quantity t
i
Electric power 10° kvh/year 3 970 %
l Vater make up 10° H’lyenr 140
Fuel Tons/year 1 300
' Inert gas I()3 H’lynr 1 020
Table 28
l PVC production plant 10 000 tons/year
' Nen power requirement
' Nen
| -
Engineers 4
l Foremon 12
Bapleyeces L
Shilled manpower 20
' Unokilled manpover 43
' ——d- e



mE o

66
' Table 29
PVC production plant 10 000 tens/year
I Estimation of the operating cost
§/Year
l Variable charpes
Utilitieo
' Electric power 119 100
Water make up 21 000
l Fuel 37 800
Tnert gas 200
' TOTAL 178 100
Manpower
' Engineers 80 000
Foremen 24 000
l Enployees 7 800
Skilled vorkers 26 000
E Unskilled workers 27 000
Subtotsl 164 800
1
. Supervision ‘ 41 200
. TOTAL VARIABLE CHARGES 206 000
' Chemicals catalyst . ' 33 000
W
TOTAL FIXED CMAROES 417 000
. Fixed charges
Amortisation 582 %00
. Interests on the borrowed ecapitsl 116 600
Ceneral plant and overhead enpenses 116 600
Insurances and taxes 58 300
Maintenance 174 900
Isterests on the working eapital 22 000
TOTAL ~ 1.072 100
OPERATING COST 1 489 200
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Table 30

PVC production plant 10 000 tens/yesr
Manufacturing cost

TP T R _——

US #/year
Vinylchloride 10 600 tons at 8$/178/T7 1 886 800
1 Plasticizers additives 5 400 tens at § 300/T 1 620 000
Total raw materials 3 506 800
Operating cost , 1 489 200
Manufacturing cost 4 996 000
R
fh%alc n
PVC production plant 10 000 tons/yeesr
Profitability calculations
[ Us §/yeme
: ;

Sales of products
Rigid PVC compound & 900 tons ot § 294/T7 1 440 600
Plasticized PVC compounds 10 300 tens at 6 334/T 3 717 000
Total sales . S 157 600
Manufacturing cost ' & 996 000
Gross profits 6l 600
Cash flow 784 500
[:oy out time (witheuwt tanes) 7.8 yours

. R i

7




»

Under the conditions presently prevailing in the Cap Vert area :
onemption for 5 years of the 33.33 % income texes, the pay out
time becomes : 8.0 years.

The influence of the monomers cost on the PVC compounds prices
fs presented in the following figure.

The influence of the plasticizers, stabilisers end other additives
fces is also notable. The profitability being the same, a 20 %
rease of these prices leads to & 6 % increase of the PVC

wundl prices.
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Table 32
PVC production plant 10 000 tons/yesr
Foreign currency balance
Investment to be paid in foreign currency Us £ 5 080 000
Yearly foreign currency balance at country level Us §/yeer
Credit
Rigid PVC compound 1 440 600
Plasticized PVC compeund 3 717 000
TOTAL CREDIT 5 157 600
Debit
Rav materials
Vinylchloride 1 886 800
Plasticiners, additives 1 620 000
Total rew materials 3 506 800
Variable: charges
Utilitiee 124 700
Catslyst-chemicals 417 100
Total varisble charges 541 000
FPined charges
interest en borrowee capital 101 400
Interest on working sapital 0
Maintenance 122 400
General overheads 11 N0
Insurances 50 700
L
Toteal fined charges 299 %0
' TOTAL DEBIT 4 348 500
VRARLY BALANCE 809 100
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IV.2, Pplygster fibers production

IV.2.1. Location of the plant

- e o om0 e e

The plant is lecalized in Dakar, Senegal. (See paragraph 1.2.1.)

Iv.2.2. gggi_gtln of treluctl. Capacity of production

---------- e e O b e e e e o o B O .-

The plant is a spinning unit. It produces polyester staples from
imported polymer,

The tetal capaicty of production fs L 500 tons/yeer.
The production of the unit will be used for clothing purpose.

400 tons/year will be mined with visecoss and will have the
fellowing specifications :

donier 3

fength 60 ma

I 300 tone/year will be mined with cotten and will heve the
following specifications :

. denier 1.3
length 40 m
19.2.3. Dete of stert w

The plant vwill etert wp (n 1977 ond wiil werk ot full capesity in
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Iv.2.4, lgg!.n ehgggterlsttu of the

b

n

..... teristics of the process units
The polyester staple plant can produce 1 500 tons/year of polyester
staple, from 1 550 tons/year of imported polymer.

The polymer chips are melted in extruders. The melt is fed via
metering pumps to spinnerets. The polyester leaving the spinnerets
is cooled by conditioned air and solidified to form filaments. A
molecular orientation fs introduced by collecting the solidified
filaments at a velocity considerably greater than that at which
they are extruded. After application of antistatic lubricant (he
filaments from several adjacent spinning positions are collected
together to give tows. The tows are deposited in cans. The tows
are hot stretced in steaming ducts, crimped, dried and heat
stabilized. After that, they are cut and compressed to form bales.
The bales are then wrapped and strappzd, and transferred to the
warehouse for dispatch,

The equipment is composed of :

- 1 spinning machine equipped with 2 extruders feeding each &
spinning positions.

- 1 take-up machine, 8 positions, equipped for can deposita

- | treatment line for tow stretching, treatment,cutting and
wrapping.

- Accesories for preparation fo the oiling agents, for spinnerets
cleaning and checking device, transportable cans, set of knives,
crimping plates.

The following are included fn the battery limits of this unit :

« all the storages and warehouses for the preoducts eerresponding
te | menth of production

- the polymer and additives sterages, serresponding te | wonth of
consumption.



IV.2.5. Mein chergeteristicy of the weility procutement

Iv.2.5.1. Vellity needs

Teble 33 gives the main wtility voquirements of the
precess unite.

| Table 33
Meta wtility vequirements of the precess vaite

-

Utildey Unit Requiremant s

¥
Power Kk /b 0 |
Cosling water 25°C (Bt 4°C wn o
hemm T °.3
Nitregen i 3
Compressed it wn o0

T

19V.2.5.2. Duwer supply and dletridbution

The electric power neodnd fn the plant to agplied by
the public prid ot 3 300 welts.
The Slotridbution fo perfovund ot 2 lovels !

300 volte

190 velte (for safety lighting and censenl
tastrumsntet fon)
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0.8.50.). Covliiag water poten

The oysten o @ clveuiaifag onw, with eovling towr.
he sahe wp nooded (o Loum wRbor.

9.2.5.4. Bomn product lon

MRean o produced In o Yollor of 0.8 teme/h | Peoller foe
wpter (o ohigined vy demineraliond town water. i o
woter 10 nined with otl free condentgtons od degand
bolere entering " he bollors. Puel (0 vord fo: stemm
predustion. Ihe fuel system larludes the oquipment ftov
Pumpiog, heating end dtotridution.

W.0.5.5. Ade ol (nert e *”

- Gompressed ois 1o prodused tn the plont
« Tho ssohd nitvegeon (o pusshoned.

00.8.6. 90f.ette touiittiee: Priifione

Nie Sten tasledos !
- Safety and five fighting Gpaten
- Sowmsege

- \aborotany Gur rov astorigle. chauiesle and goodurte Souting
oush ae for custaner sspvieee.

-\7 teres ond ather duilfings. Wo ol Suilding evee
o) oquare avters. Voo totel Mwilding wobme fe % U0 eunie
Gteve, of uhich | 100 eonditicnncd @8 00-31° € nd 00-0) \ of
solative bumidiey.




®.8.7. Gumerie. ek

o protteghittey of 0o pulyonser fthure ot and the Seveipn
owveney bglanse vesulting frem the nstobigtion of ehie wnit
0 Sencgal have besn nternined,

Sbtee 3 00 37 give the clamnte of the apeveting cost.

L] 5ty calovlet tone and the (evelign owrveney balawce

umz—cmrmmnmwﬁm
& shagtove 1 ond IV,

e sosnlte smmariosd tn sodles 3B to &8 and 04g. 3.

*




Yoble M

Sullyester apinning plant | 300 tene/yoor
Settantion .;. t;n investaent

Lxesams write

Utilisies
Elestric pover ougply and dlstribution
Cesling water system
Rean production

Veste vater puwrificotion oystem

Conpressed alr production and distribution,
inovt gee dletribution, atscelionsens

06l olte fectiliition, buildings
Totel cost of plant orested in Eurepe

Totel coet of plont ecested fn Senepsl
Intevosts during sonstrustien
Contingencies

Lioonses end Wmew how

Intttold cstolyste ond chemtonle ohanges
Sert wp ouponsse '
fpare parte

Yotel Sovestoant

Verbing cepited




’

Teble 35

PMolyoster opinning plant | 300 tens/yeer
Utilitieon requirements

n

]
i
i
i
i
i
I
!
|
!
l
l

Pelyestor spinning plont | 300 tone/yesr

' Nen
ingtnoers 8
Poremen ¢

| Wpleyess ¢

' %illed nanpover o
Unohilied manpower ”»

Utilitfes production and
1131 1137 Unit Precess wnits distribution. OFf sites otal roqun:nentf
lectrtc powver P’ Kwh/y 2 00 400 3 280
Cooling water Iﬂ’ H’Ih 400 20 500
can Yone/y & 000 - 4 000
Inert gas w’ lil’/h Y neg. 24
Ltprund ats 10® ¥/n 000 - 800
Table 3¢
Stilitios purchased outeide the plant
N
Otiltey Vailt Quantity
i 4
Blosteis pover 10° Ruh/yonr 3 200
Weter make wp w’ l!’lncr 0
Pusl Tons/yoar (1)
b I
_1nest ane 20N [yeex M
Yable 37

S

e s



Table )8

Pelyester spinning plent 1 500 tens/year
Kstimation of the eperating cest

ble eha

Utilitien
Electric power
Water make wp
Fuel
Inert gas

Henpowet

Engineers
Feromen

Empleyses

Shilled workers
Unskilled workers

fubtetal
Supervisten

POTAL
Chenicole and satelyste

Edmed ehotins

Anovtisat fon
Intoreste on the horrowed sapitel
Ceneral plant and everheoad enpenses
Inourances and tanes
Maintenance
Interests on the werking eapital
OTAL m ORARGES

TOTAL VARSABLE CRAMDES

CPERATING CONY
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Toble 39

Polysster spinning plant | 3500 tens/ten
Manufacturing cest

e
U8 §/year
Rav material polvmer peolyester : ‘
1 350 tons/year st 8 780/year 1 209 000
Operating cost - 764 800
Manufacturing cost 1973 800
-
Teble 40
Polyester spinning plant | 500 tons/yesr
. Profitability calculations
ve ¢/
Sgles of preducts _
(polyester staples | 300 tons/yosr at § | 400/T) 2 100 poO
Nenufacturing cost i 973 000
Gress profit 126 200
Cosh flow 351 00
Pay sut time (without temes) yesrs 6.4

-

-—-.-—mmn——ﬂ-_-_nﬂ—-—'-

Snder the conditions prevently prevelling in the Cap Vert aves @
onwmption of 3 yosrs of the 33.33 % fnceme tanes, the poy out time
beconns 6.6. yoors,

T™he (nfluence of the poiyestor pelymer soet on the polysster price
to prosanted fu the folloving fig. 2.



Teble 41
Polysster spinning plent | 300 tone/yesr
Foreign currengy balance

Investment te be paid in foreign curreney

Yearly foreign currency balanse st country level

Credit

Polyester steples

Debit
Rew materials
Polyester polymeres

Variable charges
Utilities
Cetalysts anéd Chemicsale

Tetal veriable charges

Fined charges
Interest on borrowed sapital
Interest on working copitel
Naintenanee
General everheade
Insutances
Totsl fined charges
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IV.3. PVC pipes production (1 400 toms per year)
Iv.3.1. Location of the plant

L R Y T R L ARl 2 g

The plant is located in Dakar, Senegal. (See pavagraph 1.2.1.)

. 3.2, anutiea of gg_gcjgggg;_MuItx of production

----------------------------

The plant produces rigid pipes made of PVC. The cepacity reaches
1 400 tons per year., The raw material is imported or locally
produced rigid PVC. The majority of the produced pipes consists
of pipes having diameters inferior to 90 wm. A little share if
expressed in terms of length but non negligible if expressed in
term of weight (about 20 % of the total) consits of pipes tne
éiamcters range of which is 90-150 mm, Over 150 wmm the pipes made
of cast iron and asbestes cement will probably rewain more
economical.

IV.5.3. Date of start up

[ T X L L KN

The plant will start wp tn 1973 end will werk ot full capacity
tn 1976,

BV.3.4. Ngin _charectoristics of the oguipment

The gipes are produced by entrusion

The material eonsists of :

§ extruder screv dismeter 120 mm
§ entruder screv diameter 90 mm
§ Regulation and operating bones
§ eperating blocks for the moters
2 @rawing, cutting and collecting lines




= Estruders.

The barrels arc equipped with electric heating {n several zones
ond with cooling facilities. The screws are connected to the
sotors through gear reducers. The heads are fixed to the barrels
by collars ; differently shaped heads can be adapted.

- Regulation and operation.

Bech extruder has its regulation and operatfon equipment : a box
tncluding regulating and operating circuits, alloving to edjust

the head and barrel temperatures with a great accuracy (i 1° C)

on operating block with a regulated by induction variable spced ,
®otor, & gear box, an operating electric equipment,

- Drawing, cutting and collecting equipment. {

After extrusfon, the pipes are drawn by a varfable speed cater- !
piller. The pipes are sutomaticelly cut at the required length,
they are teken up by a collecting machine. ;

1V.3.5. Wein charesteristice ef the utility procuremes

1IV.0.5.1. Uttlity requirements.

Teble 40 gives the main wtility requitements of thi
presess wnite.

Teble &0

Neln wtility requivements of the presess oguipment

Vetidey Unit Requirenents
-4
B/ ”
Osoting vater 23° ¢ (8¢ 4°C) wn 1.
Oompressed ale _J . Reg.
etm—— — o ——
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v.5.3.2.

v.3.5.3.

¥.0.5.4,

Power supply and distributien

The electric powsr needed in the festery s swpplied by
the public grid at 5 500 velts,

The distribution is perforwed ot 2 levels !
300 velts

110 volts (for safety, lighting and sentrel
instrumentation)

Cosling veter system | [

The eystem {0 @ circulsting one, with sosling tewer.
The aske up needed 15 town water.

Cangressed alr oupply %
Congressed alr Lo prodused in the plamt.

19.3.6. 0Ff otte_fostiitics. Butldings

ie (tem tucludes
o Safety ond fire fighting systes

« Workshop, oterage of PVC ond piges, corvespanding to | mnth of
production.



W.3.7. Qeenowic ptudy

The profitability of the PVC pipes productien unit and the yesrly
foreign currency blance resulting from the Snstallstion of this
wnit in Benegal have been determined,

Tebles 41 to 40 give the elements of the operating cost,

the profitability caleculations and the foreign currency balance
ase presented in tebles 45 te 48,

The calculations are performed ascerding te the hypethesis given
tn chapters II and 111,

The rosuits are summarised in tebles 45 to &0 {
.
|
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Yable 8

NG pipes produstion | 400 tons/yoar
Estimatfon ef the investwment

Frocess_unfts I 340 000

Utilitles
Electrte power supply and distribution 4 000
Cooling vater system 20 000
Conpresged rir production and distributfon, $ 000
fnort gas distributien, wiscellancous
Off cites facllites, buildings 40 000
Total cost of plant erected (n Europe . - 309 000
]
i‘ratal cost of plant evected in Bencgal %3 000
Interests during constrwetfon . 26 000
.Courin;,m\ciel . 26 000
'Bu;rt up expentes . 50 oo0
Sperc parts 4 000
.‘l‘ﬂt'al finvesteent : 4N o000
Working capital ' | 43 000
e SRR <

!
|
i
|
'
'




Table A2

V0 piges produstion | 400 tane/yese

ilities voquircaents

ot ol requirement o

e A Haon . s S -~

!

A il

teitfey Vatlt Precesn unite Vedlittes produetion and
dstritution., OFf sices
Tectric pover 'ﬁ’ Kwrh/y on »
viing vater ”’ "')’ "o »
Table &)
Vitlities purchased eutside the plant
Beiliey it T Quant ity
Electrie pocr % ?lm ]
Vater make up » ! your 1]
Toble M
L ]
Nan pover requiremente
Neon
Enpineers
Foicment [ ]
Gapleyoes 8
8%k {icd morpover ]
tuakitied manpoer o
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S pigee profustion | W00 cona/yem
Bat et bun OF 110 apovat bug eoet

Slyoen
‘\'Mlthj_e ehee ey
Priditte
e it ie pover "
Water v be -» g
W » e
Haaperor
Ao lncern ”» 0
Yo e n o e
tnple crp ? a»
Bilted vorbors ”» o
Onok tided weber s n aw
L
Subtat ol ® o
Sup. - vioten » e
S
W WAE GRS
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UE plpee predustion |.400 tene/your
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.4, NG piass scafuntion (960 tensper your)

9.4.0. Logetion of the pimt

The plant 1o lesated cither o Dehor, Somsgal. o¢ (n Bameke, Nali.
(%00 panagreph 1.2.1,).

W.0.0. Qualitien of producte. Copesity of grodustion

The plante profuces rigid pipes neds of PYC. The caparity reaches
900 tone/yeor. The rov meteriol (s lupavted or lucelly produced
siatd PVC. The majority of the produced plpes consiste of pipes
hoving Gbamrtors inforior to 90 wa. A Mittle siare If cxprensed
n tormp of length dut non negligible If enpensed In terms of
wight (gbout 20 % of the total) conslote of pipes the dismcters
vonge of whieh {s 90-150 mm. Over 150 wl the piprs aade of cont
toon ond actestes semnt will pretetly vemein were csemomicsl.

WA.5. fe ol ettt
&” will et wp tn 0079 ond will wrd ot full coparity fn

.44, Nole chgrevterigting of the sviemnt
o pigee are greduned by cutousien.
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The materisl censiots of ! :
) entruder scvev diameter 120 @0

§ vegulation and eperating bume

§ spevating block fer the noter

1 dvaving, eutting and enliccting Bines

s Entrudor

The batrels s equipped vith olectric heating tn sovera! rones
ond with sveling feciiliien. The screrve ave connected o ti e
moters throus!: gear reducers. The heads ove fined te the rarvels
by colliore | éilloronily shaped heads eon be adapted.

» Boguistion and eperetion

The enteuder hoe 188 regulation and opovation oquipment : ¢ bam
fncluding vepvlating snd eporating cireunits, alloving to adiust
the hood and harrel tenperstures vith g great acewrery (- 1 ()
or aperating hlesh with o regulated by (nduct ion verie le opeed
aster, 8 grer bon, an wperating eleciric squipment.

* Braviag, ontting and veliceting oquipmat.

After eutrustion, the pipee ave drom by ¢ verlahle apevd
m»‘r. The plprs are Sutenctivelly ont ot the Pequired
s+ thoy ave tahen wp My @ oellcsting maehiee.

W.0.0. ol ohqueutoviotien of the wiiR0SY propyrenrm
W.4.5% 0. Nility vegpirensnte

Toble 40 gives the amte wiliey seguisamunts of She
gvesens wite.
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9.40.5.2. Pewwe ougply ond Slstridbution

The olesiric powor needed 0 the fastory o oupplled
the publie wrid st 5 300 wolts.

e Sioirivution $o pevovand ot 2 lowede !
00 velts

800 volte (for safety, Might lng end ewntrel
tngsvvmpntgtion) .

2].0.9.5. Conling weter poten

hm-unummnm.“uﬂhm.
e GEle @ scedrd (s Oun Wer.

0.4.9.4. Gagrossed ol ougply
Caupressd ot (o guodused b the plamt.




09.4.6. 0Ff ofte feuilitice. Bylldtage

w&“ ’.

Wie iten tneludes

o Sofety ond [irve fighting oystem

e Worhshap, starage of PVC and plpes, secvegpanding to | manth
of production.

The prefisabiltty of the PVC plpes produstion plonts and the

of

yoarly feveign curvensy holontes tesuiting feem the (netallation
the units have bosn éntervained.

Sabies 30 0 33 plue the clouste of the apovating coste.

oo prefitadilicy caloslat ions ond the fovelgn eurrensy halonevs
e precunted in tohlee M te ¥

e colovliat to ave osserding to the hiypethests glver
00 chaptor 1) ond 110,

e tronepart ot ion ¢usto fren Buher to Ramahe (oten (ndp coneider -
tion ove § 30/0em fuw PVC grenuiates, ond § 30/0en fap plon: leo

0 t'ef Shessr trenapavest fon 00800 hove Suse gsownsd 00 be poid
= foreign ouwrveney.

e seoulite ave cummrtend o tadlies M o0 B




i Yeble 90
VS pipes prefustion 900 tons/yoar
' Satiastion of the (nvestasnt
Pignt ovected
ta Seneral

Ixesest walia

Veilition
Elostrie power oupply and Slotribution
Cooling veter system

Cougrocsed otr produstion and dlotribut fom,
inert gas Stotridution, aiscellonseous

Off sites fouilites. buildings

Yotol coot of plant ovected ia Burepe
Yotol cast of plent erested (n MRS
tateroste Guring ocenstvust bom

Gont agene foo
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Yable B4

WEC pigee produstion 900 tons/yosr
Beilities requivrements

o - s e

Seility Wult Precess wnits Vet ttien procuction and [Total uquirenwms';
stribution. OfFF sites i
wetric pover y Nuh/y 204 » ] 5
1
Sing voter ! l’h L ‘ ) " |
ISRy S .- S S e e e ]
Table 38
Wil ies purchased sutside the plant
Peiliey -Smit Quant ity
. 3 ; Y S
Bleetsic pover » ’Mlyﬂt 204
Vater wike wp » I’lynt [ ]
Table 99

P98 pigee predustion 900 tons/your
Men pover requirements

i) cd manpaver

Nen

Engineers ]
Forewen ¢
taployecn 8
"

”»

sk it i cd nanpower
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Takle 54

PVC pipes product fon 900 tons/yeer
Estimation of the operating sost

\ 2

8/year
S |
' Verighle chorgge fant erected {Plant evected
tn Senegal tn Mali
Utiltitien T
' Electric power 8 800 14 700
A Vater make wp 100 100
. WAL 8 %00 14 800
Manpover
' Eugineere 20 000 20 000
Yor cmen 8 000 ¢ 000
. tuployeoes 2 600 ? 200
skilled workers 20 000 17 600
' Unskillied werkers 16 100 12 %00
Subteteal 67 %9 58 700
. Supezvision 16 %00 14 700
| wrA.
. AL VARSAME OHARGERS
Pixed charget
. Mortinetion
Intereste on the herroved capital
. Ceneval plant snd overhead suponees
Tnsurances and tanes
. Maintenance
Interests on the werking eaplitel
. WAL PIEID OWARGES
OPRRATING OO8T
. O SR SN —




Seble 3

E pipes predustion %00 tons/ yoar
Neonufssturing cost

8 8/ten
ont evected] Plont evected
ta Senepal tn Mali
<
Rigid W oempounds
930 tons ot § 294 /ten anmr
930 tens at § 378/tem 193 200
Oporating oot 152 800 19 000
Nanufmturing eost 6 200 M4 700
A
Sobie %

PUC pipes preduction 900 tens/veer
Nolfltabilitty colculations

»s

, ovectediPlont ovected

ia Sewepel fa Rall
Salee of profunte
980 tons/vear ot on avevege pries of § W/eem 406 000
980 tons/vesr ot an avevage price of § Mo/een ™ e
Naswiostur ing cast 450 oo o4 e
Gvess profit ”
Cooh flew N W "e o

Pay ovt thue (witheut Came? youre 5.
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' Sebie 30
VS gigos predustion 900 tene/year
' Plent ovested in Nald
l Peveizn ouwrroney balamee
Investwent te be pord bn forelon curveney us 909 000
Yerrly ferelpan ewrrency balence at country level
(redit
WC pipes N e
ety
Rav materiale % W
Yariable eharpes
Seititice X
Catatysts vl Ciinleals .
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9.5 Delnathxiens base sredvetion )

n". ‘.

v.5.8.

".5.9.

.. MQ

lesetion of the slent
The plent (s leseted in Dehar, Soncgel. (Soe peregraph 1.2.4.).

Quelity of produsty. Capesity of produeticn

The plent produces heavy dutv bage, uade of inported low denaity
polyethylone. The thickness of these bags is 200 . Egeh bog
welghts 220 gr. The tetal capasity of produstion s 836 tene/yem

Dpte of sty w

Tree plonts tdenticel to the eme Gusaribed in this ohaptor will
bo wooded wp te 1900,

) stenttng wp ia 10N and weshing ot Cull capeeity in 1973

§ starting wp in 1977 gud werking st full capacsity ta 1976

§ storting in 1979 and working ot full eqpesity ia 1900,

Seme cosmany will bo realined tnstalliing the thwee Dlew eutruvsion

finoe (n the same festery | this advantage 1o net of grime
fagereenee.

Ste. cdonenterietfes. of the ettt
e bage erve predused by Siew emtrueleon.

The apterisl conetete of !

§ entoutor scrow diamster 100 @B with hogh

§ sogulating and epovet ing bon

§ apesating bles fur the amaew

| cungreserd slv gonevat ten ond Giftusten pOtR

§ it voll cusling oysten %0 cosl Sho 00D after cubousien.
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Me, ALEXANDRENE stressed the importance of the agricultural sector fn the
future development of plastics demand. The partial substitution of business
wen and civil servants for traditional farmers will involve a better

equipment of the agricultural sector. Consequently the use of plastics in
this field should develop especially.

Mr. ALEXANDRENE pointed out the lack of technical training in the field
of the plastics industry {n Senegal. At present tiwe, foremen working in
this industry in Senegal are foreign. The establishment of a training
centre on a regional basis (including OERS countries, Ivory Coast and
"pays de 1'entente") would be helpful,
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MINUTES OF THE MEETING
of the 15th September 1971

Organisation visited : Geology and Mine Board - DAKAR - SENEGAL -

Person encountered The Director of the Geology and Mine Board

1. THE REFINING INDUSTRY IN SENEGAL

3

-

The 8.A.R. - Société Africaine de Reffinage - refinery is locat 2d fn M'BAO
near Dakar. This refinery has a capacity of about 1 million tons of crude
oil per year . At present time the quantity of processed crude is 600 -
700,000 tons. The output covers all domestic requirements for petroleum
products, except for lubricants and aviation gasoline,

Some petroleim products are exported to the other OERS countries excluding
Guinea.

THE LUBE INDUSTRY

The totality of the lube oils consumed in Senegal s imported and econditioned
by Compagnie Senegalaise de Lubrifiants. Nominal capacity of c.8.L. (1)

{s 5 000 tous/ycar. Lubes are packaged in metal containers manufacturcd by
FUMOA.

POSSIBILITY OF CONSTRUCTION IN SENEGAL

Civil works and building are generally handled by Senegalian companies.

Tvo Senepalian companies arc able to perform works in the field of
coppersaith's : CMA (Chaudrommeriec Manutention Africaine), and ACMD (Ateliers
et Chentiers Maritimes de Dakar),

(1) Tetal 50 % , Mebil and Shell 25 % eash.




Organisation visited

INUTES OF THE MEETING
of the 16th Beptember 1971

.

Planification Board - DAKAR - SENEGAL

Person encountered :  MNr, DIOP, Head of Control Department

Miss CAUSSE, Assistant to Head of Control Department |
My, MOSCHETT] Technical adviscr

A copy of the Development Plan in Senegal 1969-197) was given to the
ONUD] team.

GROSS DOMESTIC PRODUCT (G.D,P.)

The Gross Domestic Product is expected to grow by 5.5. percent a yesr at
constant value, This rate of growth has not been achieved for 1969-1970 ;
but this objective is assumed to be reached.

ACRICULTURAL SECTOR

Agricultural is preponderant in the Gross Dowestic Product § its share is
expected to remain constant in the coming years.
Important agricultural programs are under consideration:

- development of market gardening {n the folloving areas : NIAYES
(3000-4000 ha) THIES and tue lakes region.

- watering by sprinkling of the banana plantationa of the CASAMANCE Valley

- lwl:nutlon of an agroindustrial complex (sugar production in RICHARD-
TOL!




3. IEXTILE INDUSTRY

Spinning snd weaving will be developed in Senegal in order to meet
Senegalian requirements. Up to now there are no textile projects based
‘on the export market outside OERS,
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MINUTES OF MEETING
of the 16th September 1971

Ocganisation visited : SONEPI - DAKAR - SENEGAL-

Porsen encountered : Mr, MONTANDON - expert

1. FISCH PACKAGING

Mr MONTANDON expects a great development of the vee of plastics (shrink
fiims) for fish packaging : '

- vacuum packaging of smoked fish consumed in Senegal in order to protect
ft from degradation

- pockaging of frozen fish te be exported previously gutied at lovw cost
in Senegal. In fact, the market of frozen expensive fish such as turbots,
red mullets is expected to grow markedly in Europe and the U.S.

2. VEGETABLE AND FRUIT PACKAGING

There are some opportunities to develop the packaging of vegetables - for
fnstance radishes {nside plastic bags - and frufts :

- bansnas up to now wrapped in kraft paper and protected by natural fibers

- pineapples put indide polystyrene foam shells. This packaging would be
espitially suitable for better quality fruits and should protect them
from the demaging noticed at present time.



L d

3,

1n

Possible applications of plastics in sgriculture :
- wrapping of fruits on the trees in plestic films permeable te U V rays.

- covering of vegetables (tontm and flowers crop preductions during
the rainy season).

- shelters made of plastics for aviculture.

'BOUSEHOLD APPLICATIONS

It should be noted that plastices application do not fncreass rapidly in
Senegal. The rcason seems to be the lov quelity (shert Life) of the first
goods introduced in the market.
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NINUTES OF THE MEFETING
of the 17th Beptember 197]

my V(iit.‘ : '.l.uor¢‘- - m ol Smmﬂo
Person eucoumntered Mr. GABR

Company created in 1958 - Plastics processing
Productieon : shoes, filns, bags, houschold goods

1. EQULPMENT
- 3 njection moulding sachines for shos mnufscture § capacity : 100 pairs
(220-600%) per hour each.

- 4 injection wmoulding presses with o capuity of moulds of 1 Kg, 300 g,
150 g, 50 g.

. & SAMAFOR extruders, screw diameter: 45 m (two), 65 wm, 90 sm. The lest
one §s only for hesvy duty bag produstion,

- welding and cutting nechines

. The moulds sre imported
. All this equipment vorks thwree shilts pir day.




2. RAM MATERIALS
Al the rav materials are imported.

The factory processes :
L D polysthylens 700 tens & year
%.D polyethylenc 100 tons a year
P.V.C. S00 tons a year
Polystyrene 10 tons 8 year
Pelypropylene 3 tons & year

- Heavy duty bags 300'* thick weighing 300 g esch 3 | million bags per year
(300 tons)

- @ther bags 400 t & year
- shoes : 1 millfon pairs a yeer .

&, MAIN CUSTOMERS

- BIES (fertiliser manufacture) 300 tons a year
- Printania (steres) 300 tens g yoar

5. FRICES
- Rew meterigls
c1r Deltvered te foctery
L.D polycthylene 8 2%/ é Mo/t
N.D polyethylene 8 330/t $ A0/t
p.v.C. 8 2%0/¢ 6 ashr

Average freight rete frem Rurepe te Deker : § 22/ten

' 3. MAI® PRODUCTS



- Preducts (average prices)

Weavy duty bags § 0.7/Kg

Others bags $ 1.10/%g

Pairs of shoes § 0.55

Household goods § 1.10/Kkg (polyethylene)

¢. ULILITIES

The factory consumes electricitv and eeoling weter. Electric

$ 47/1000 KWH for 600 KVH, Cooling water used is town water at

This water i» recirculated.

7. MANPOVER
123 men , of vhich foreign : 3

pover

14

cost &8 :

$ 0.15/3,
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MINVTES OF THE MEETING
of the 16th September 1971

Company visited : P.E.8. (Plastiques ot Elastemires éu Béndgal) - DARAR
Persen encountered : Me. LOREQUART

Company created in 1969 _ On stresm in Mey 1971
Preduction : pty&uthmm flexible foams

Twe other plants with the ssme importance are situated in ABIDJAN and
DOUALA.

1. BpIRENT

- Nizing of components _

« § Mgh pressure (30-40 Kg/cn?) metering punpe
e | head

« sonveyor belt

- manufacture foem is ecut by hot wire ; the eost of & sutting equipsent
fe considered as too high

« Neminal capecity of the plant:100 tens & wenth (based on 175 hours)

1y * A WA

g




2. BAW MATERIAL

3.

6.

s,

~ DESMODUR : toluene difsocyanste, naphtylene
- DESMOPHEN : polyethers and polyesters mixed

- current consumption of the above two main components : 15 tons & month
" (winimum economic scale output)

- activator, dyes

It should be noted that about 30 percent of the raw waterials {s lost
during the processing.

IR P CTS
= Plexidble polyureth,m fosms n blecks )0 meter long and 0,7 meter thick
Denaity 15-17 Kg/M

- Purthermore, these blocks sre cut into suitable forms for the manufacture
of mattresses and, in gmaller quantities, cushions,

- Wastes of foam after cutting are recovered and flocked

« The manufscture of rigid foam is under consideration ; main outlets
fnsulating materials to be used in both sectors of trenspert and

JCES
« Rav materiale
Nix te be precessed : § 1,270/ten
- Products (average prices)
flenible foam for mattresses : § 1.63/Kg
Weste foam (flocks) about '8 0.65/%g
MANPOWER
¢ men




LARUTES OF THE MEETLNG

of the 20ch Beptember IO

MATA - WPISQUE - SNNIGAL.
W, BUENO, PMOVLET

Company created (n 1940 - Tannery, sanvfacture of ohwes sl of leather,
rubbes and plastie.

1, BRULIPNENT (plastics presessing)

- & fajection woulding machinea for shoe manufasture. Total capecity
3,600,000 pairs & year. Each machine {s sble te preduce between 90

and 160 pairs of shoes per hour. These 4 machines were built by BATA
(Vernon-France) ‘

- 2 omall injection moulding mechines fer srnasment manufscture.
- ¢ eampounding equipnents

. The moulds sre imported 4
.+ This equipnent worke 24 hours gov duy (4 ohéfee, ¢ howe emvh)




-

- AL the rev meteriale are tmperied. The fectery processes 1 100 tons
of PVC conpound, containing 40 percent of rvesin and 45 perecent of

platiciner.

- small quantities of polyethylone and aylon are congumed for erngment
ssnuiesture.

- Bubber : neturel 70 t per year (imported from Ivery Coast) | eynthetis,
ehietly SOR, 34 t per yoor (imported from Europe)

5. BASTICS PROMUCTS
- Various types of shoes ore preduced :
Mtuhthhamambmuhlhns

Yoors 1969 1 197 (e0t.)
plastic shees 1,920,000 2,000,000 2,399,000
(patte)
- The preduction meets the needs of Sencgsl { o ensll part (o enperted to
Newritenia,
o puice
« Gow asteriale
The grices eve quite variable and heavily on packaging

Sworage freight vete from Eurepe to Deker § 3/cem

- Peabuste
Pote of shese (gverape) 6 0.00




’

S. PRIMTIE
« The factory consumes elestricity and ssoling water
- The cost of electric pover fs $ 45/1000 KWH fer 2300 KVA

- Cooling water used is town water st $ o.zsln’ . This wvater is
eecirculated.

6. MANPOVER
e 970 wen, of which foreign : 20
- Technical courses are srganised in the factery
- Training is provided by BATA group

7. GENERAL INFORMATION ON PLASTIC SHOE MARKET . .

- The plastic shoe consumption in Senegal {s estimated at an average 1.2
pairs of shoes per inhabitant and per year.

- The sales of plastic shoes are mainly det ermined by varfations in the
standard of living, vhich in turn i{s closely dependent on crops. .During
the years with good climatic conditions, the standard of living rises
ond a part of plastic shoes §s replaced by wmore expensive rubber and
Leather shoes,

-




Company visisted : OPAM (Office des Produits Agricole du MALI)BAMAKO-MALI
Persons met R MM YORODIALLO, BADRA

1.

20

MINUTES OF THE MEETING
of the 21th September 1971

OPAM is in charge of the conditioning, sterage and distribution of sgricul-
tural products of Mali, except for groundnuts , cotton, anu (.e@ products
of the Ofifice of Niger.

DISTRIBUTION AND PACKAGING OF CFREALS

The main ceresls distributed are sorghum, rice, paddy. At present time, 18,000t
of sorghum and 13,000t of rice per yesr sre shipped to GAO ares. More than
20,000t of cereals are sent to BAMAKO. All these cereals must be packed

{n sacks. Furthermore, due to the leck of storage equipment, autoconsumption
has also to be packed.

The current needs of sacks amount to 500-600,000 pieces per year, The
sacks presently used are imported sscks made of jute. Each of them holds
100Kg and weightslkg. The price is £ 0.65 per ssck, Each sack is reused
three times &s an sverage.

The OPAM would prefer to use ascks helding 50Kgs each in order to make
the handling easier.

The other main consumers of sacks in Mali are SOMIEX to pack groundnuts and
the Offfce du Niger to pack paddy. There {8 a project for the manuiacture
of 3 million sacks in Mali, Part of these sacks would be made of dah; the
remainder would be made of imported polypropylene strips - 2 500t at the
beginning of the production. The share of sacks made of dah would increase
with the quantity of dah produced in Mali. Presently ,thia production is

3500 t per year.
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It should be noticed that dah and polyprepylene strips will be woven by the
same machine,

STR ION AND ING OF FRUITS AND VEGETABL
The main fruitl and vegetables distributed are mangoes, melons, pimentos.

These products are exported to Europe by plane and to Dekar and Abidjan
by railvay and road.

At present time,150 te 200 t are exported to Europe and 100 t to Daker
ond Abidjan.

The csportc‘ to Europe are expected Lo resch 500 t in 71/72.

These products are packed in cardboard boxes and im wooden packing cases
fmported. Arnual consumptions are respectively 110,000 and 10.000 pieces.

The cardboard boxes holding 6 kg and 10 Kg cost § 0,32 to § 0.57.




MINUTES OF THE MEETING
of the 21at, 23rd and 24th September 1971

Organization visited : Direction des Industries BAMAKO, MALI
Person encountered Mr. KHADER

Mr KHADER gave the ONUDI team the list of industrial installations (and
projects) and the Investement Code.

The folloving precisions are obtained :

1. INDUSTRIAL INSTALLATIONS AND PROJECTS

« MALI PLASTIQUE is the enly plastics processer in Mali. This company
has s project of bottle manufacture.

- Another company manufacturing vinegsr has submitted a similar project.

~ There is a program approved by the Governement for the menufacture of bags
made of dah in Mali,
The factory will produce canvasses, ropes and strings - 2,630t of dah
ﬂl‘ be “..‘l

- There is a long term project of complex fertilisers manufacture. The
output would be 15,000t per year.
The fmplementation of such a production depends on the erection of the
OGuina Dam on the Senegal river and on the production of low cost elec-
tricity (about 0.5. €/KWH)

« The Comptoir France-Cuinéen is only a transit company | its project of
textile manufacture in Mali has been refused by the Malian Governement

» BATA submitted a dossier about shoes manufacture refused by Malian Gover-
newent in order to sveid competition with the local lesther industry.
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NVESTM CODE
There are three classes of industry in Malf:

- ordinary class corresponding to investments under § 110 ,000, Such
industrics are exempted from customs duties on equfpment
for six months.

Furthemore,the general Code of taxes exempts them from
peying taxes on benefits for five years.

- common class corresponding to investments in the range of § 110 ,000
TTTTTTTTTTTT te #1,100,000. Such industries are exempted from
customs duties, on equipment and raw materials for ten
years. They are exempted from the taxes on benefits for
five years. |

= privileged class corresponding to investments over § 1,100,000
T T T  fhey have the same advantages as the fndustriec in the

common class. Furthermore, they have the guarantee that
thefr taxation will remain rixed, evei. 4. Lone case of
prices increase. They can profit by low cost of energy .
about £ 6 par KWH,
The Governement guarantees the payment of the leans
granted to these industries.

OTHER LOCAL CONDITIONS

- Utilities

Industrial clectricity is distributed by high veltage lines fn BAMAKO
A transformer can be rented from"Electricité du Mali®. The eost of

slectricity including taxes is : £ 7/KWH.
Water costs ¢ 14/m3 in the BAMAKO areas. |

- Manpower
The following table gives the erder of magnitude of salaries in Mali,
chief of production § 90 per month

foreman 8 73 per month |
spoetalist § 83 per month |
ohilled vorker 8 6O per menth




werker (i)
helper (1)

Comsidering holidays, social charges, snd tanss, the total charges te ,
bs paid by the sompany ameunt to 25 percent of the salaries. :

|
I
'
i
i
i
N
I
I
|
!
I
!
i
i
i
I
i
i
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NINVTES OF THE MEETING
of the 23rd September 1971
Organisation visited @ UNIC00P (Union Kationale des Coop.) BAMAKO-MALI

Person encountercd ¢ Me, AMANOU TRAOURE

UNICOOP is a public ccspany in charge of the fmportation and distribution
of some products in MALI, UNICOOP has 2 distribution stores fn BAMAKO and

B81KASSO,

The main products commercialised by UNICOOP are the folloving :
« building materials

= hardware

- household goods

- vehicles

As far ss plastics household goods are concerned, UNICOOP has not imported
since 1969. The stocks are net exhausted.

The total quantity of products fmported by UNICOOP {o 100-200¢ per year.
These products come from Dakar and Abidjan.
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OF THE MEETING
of the 24th September 1971

Compeny visited ' ¢ MALIPLASTIQUE - BANAKO - MAL]
Pereon encountered : Mr THIAIS

Compeny crested in 1965 - Plastics processing
Nain products : shoes, bottles, hose, wonofilaments.

\. BQUIRmNT

« § injection moulding machines mainly for shee manufacture.
Total capacity : pairs per hour 630

= 1 blow moulding extruder for bettle menufasture
Capacity per hour 450

~ 1 blow moulding extruder for film manufacture (just installed)
screv diameter : 40 wm
output from 2 to 9 Kg per hewr,

= 2 extruders for hose menufacture

- the moulds are iwported

« this equipment is used 16 heurs per day.

26
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2. MATER]
All the rav materials are imported.
The factorv processes 20t of PVC compound per wonth. All the rav materials

sre transported from Europe to Abidjan by boats and from Abidjan to Bamsko
by trucks,

t

The PVC compound is wrapped into three bags.: polyethylene film, bituminous
paper and jute,

The jute bags are reusable for packaging the products of the factory.

3. FRODUCTS
The production of the factory fs !

- bettles 300,000 per year weighing 35 g sach

- gshoes :@ about 2,000 pairs per day weighing 0,4Kg each a8 en average
- flexible hoses 20,000 metres/yecar, mainly 18-23wm

« PVC wonofilaments 5 tons per month |

The production of polyethylene filme (1) and rigid PVC tubing for electric
wvires will begin this yeer,

4. MAIN CUSTOMERS

The shoes are distributed by three dealers. The main customers of bottln’
is the edible oil manufectures of KOULIKORO,

. pRICKS

= Rew wmaterials
PVC compound € 0.53 Rg ex fastory France (5-10 t delivery)

(1) Vidth 4Oca ; adviseble thickness from 20 te 200 wmicrems.
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Transportation cost from factory (France) to Abidjen : § 18 per tonm.
- LD polyethylene § 0.32/Kg CIF ABIDJAN
- GARBEL $ 0.40/KXg CIF ABIDJAN

- Products
. PVC bottles € 8 each

. Shoes § 1 per Kg (facteory)

ILIT]

The factory consumes electricity and cooling water,

The avetage cost of electricity is € 8.0 per KWH for 52 KVA. The productien
of electricity is not allowed.

Cooling water : the price §s € 10 per n’

Fecflitics for recirculation are under construction.

POMER
S0 werkers ~ 2 foreigners

CENERAL INFORMATION CONCERNING THE MARKET

The national production of plastics goods wust cempete with fllicit impert
from Chana (shoes) .

In the fielc of household geods, the lesal production has even been stepped
by such a competition,

TRANSPORTATION OF EQUIPMENT

The production equipment has been transported by boat frem Eurepe to
Abidjaen and by trucks frewm Abidjan te Bamasko. Transport cest from Paris
to Abf{djan of a machine for shoe manufscture weighing 9 tens has been in
1970 about § 1,100.




The breskdown of this cost (s :
Trensportation PARIS-MARSEILLES
Noritime freight
Insurances
Trenshipment cost, miscellomous

s 240
$ 5”0
$ 1%
§ 160

29
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MINUTES OF THE MEETING
of the 24th September 1971

Organisstion visited : SOMIEX - BAMAKO - MALI
Person ercountered : Mr NOUSSA

SOMIEX is the largest public company in charge of the fmportation and the
éistillation of several products in Mali. SOMIEX has 49 distribution stores
in the country.

1. MAIN PRODUCTS COMMERCIALIZED
The main products jmported and distributed by SOMIEX are :

- Suger : 30,000¢ per year of which 5-6,000t as powder
., sugar in powder is packed in cotton bags
. sugar in loafs is packed in jute or sisal bags
. sugsr in lumps is packed in cardboard bexes

= Salt : 18-20,000t per year

. :ﬁ: vas formely packed in jute bags. Now {it is m in polyethylene
]

- Plour : 9,000t per year - packed in cotten bags
~ Rdible ofl : 2,500t pecked in metal barrels

-m:mmn« in wooden boxes vith faner lining of polyethylene

« Coment 50,000t per year imported before start wp of the local fectory |
nov eatirely produced in Mali. Packed im kreft paper bags.




-
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5.

ACTIVITY IN THE PLASTICS FIELD

Before the start up of the factory ef MALI PLASTIQUE, SOMIEX f{wmported
plastic goods, mainly household goods and shees. The preduction of MALE
PLASTIQUE {s not commercialized by SOMIEX, This fact and the {llicit
fmports of plastics products from Ghana led BOMIEX to cease their activity
in the plastics field since 1966,

BAGGING

SOMIEX has the monopoly of the fwpertation and @istridution of bags in
Mald.

The present total needs are ecstimeted at 1,400,000 bage pev yeor (tetel
value £ 550,000)of which 250-300,000 fn sieal .

The total needs of the"Office éu Niger™ are 140,000 bags.
The jute bags are imported from India and Pekisten.

ACTIVITY OF BOMIEX IN PACKAGING

SOMIEX distributed the imperted preoducts in their eviginel peckeging.

The company replaces only the damaged bags. The matin detevievation ecewrs
in the case of cement bags. Recently a lot of 30,000 papor bage was brewght
st € 9 per bag CIF Dekar.

JRANSPORTATION

60 percent of the inperted produsts comes fren Daher by velluwey | 40 povrcent
of the imported products semcs fren Abidjon
then by truecks.

g
3
i {
s
g
_i
i

The transportation cests frem Dahar te Banshe and
are about the same. This s due te the satuwretion
between Dakar and Bamghe. The duration and the eeet of the warehowsing ave
high. The time of delivery from Bghar te Damabe (s pressntly theee to

four wecks.
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NE NEEY)

of the SAch Septemher 1971

Gonpony visfted ! MALILAIY - BAWND - NALY
Noresn ensountered: My TRADURE

WLALT e in the colloction and ng of allk ond in the
Slotribution of deiry grodurte in the aves.

o Bpoteuwrioed with. Proasntly 3,300 litres por doy. Possidle onpansion to
99,000 | smostding to narhet neede.

» Bounet : MO0 lftres/ 6 for nemt yoor
o Yogurt : 300 potes por Say - 12%0¢ each
« Groen choose 300 pats - 200g cash

» Joe evean : D000 pote por day 10 and 20 ¢l caoh. The graduction weuld
vonsh 20D per duy nent yeor.

o Buttar 1 (00 boues por dny - 2903 cash
o HAILALY (o somifaring the provwstion of ovemh.

.'
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3. BAGKASING

- Pasteurized milk is packed in small bags containing: 1 litre, 1/21,
of 1/4 1 eacn. These bags made of polyethylene film are rectangular,

There are 2 filling machines ; one uses bags {mported from Abidjan
and made by ALLIBSRT the othet one manufactures itself the bag from
polyethylene film imperted from Abidjan (ALLIBERT)

The problems occuring whem using bags are :
- the possible contaminatien of the milk by ooxing ink
« ghe bad protection against UV rays during the hot season

- Yogurt

Yogurt are packed in pelystyrene pots imported from Abidjan (ALLIBERT),
Lesses are important : 15-20 percent of the total. The reason is that
these pots do not resist strongly when filled by product at 45°C.

= Green cheni and ice cream
They ere packed in polystyrene pots

- Butter
Butter is sold in polystyrene bowes

3. PRICES OF PACKAGING
« small bags for wilk, delivered BAMARD
ti=¢o.8
/2 L=¢0.6
t/s t =¢d 0.4

o gnsll pots ftor ice crem
Wel=¢20
Welt=¢1.




- The giec of the polyethylene is not known as yet because the production
of the corresponding machine has net reached industrial scele.

4. FUTURE EXPANSION OF THE FACTORY

The future expansions of the factory will be done with the same type of
peckaging in view,
Plastic bottle use is not taken into consideration because of fits high price

5. NATLONAL MARKET OF DAIRY PRODUCTS

A new ecentre will be installed in SEOOU (250 Km from Bameke). The produc-
. tien would be 1,500 1 of wilk per day.

In the other sreas of MALI the manufacture of comgentrated er powdered nilk
will be preferably considered,

The total market of MALI for butter is presently estimated at 120 tons
per yoor,
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RUTES THE MEETIRG
of the 27th September 1971

Company visited 3 P.A.P, - DAKAR ~ BENECAL
Person encountered ‘x Mr., M. ALASBANE

Company created in 1968 - Plastics processing
Production : shoes, household goods, handles and corners for suitcases,
toys, combs,

IPMENT
« 2 injection woulding machines :
1 RCKERT ZIEGLER 250 g per shot '
1 BILLION 150 g per shot

= 1 injection blow moulding machine BILLION

= 1 injection moulding machine for shoc manufacture with 10 mould
holders - Capacity 400-450,000 pairs per year

= Another similar machine will soon be installed, with the same capacity

= The moulds are imported ‘

= M1 this equipment works three shifts per day

RAW MATERIALS

All the rav materials are imported. The factory processes :

LD and HD polyethylene : 60 tons per year
Polystyrene t 60 tons per year
Polypropylene t 10 tons per year

The PVC compound for shoe manufacture has been processed for six months -
Quantity to be processed at full capacity 200-300 tons - K valve : 70
(before it was 60-65),
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3. MAIN_ PRODUCTS
The main products manufactured are household goods and shoes

#'. RICES

Rev materials
LD polyethylene # 250 per ton CIF DAKAR - Sold by Hoechst
HD polyethylene § 370 per ton CIF DAKAR - Sold by Hoechst

High impact polystyrene § 370 per ton CIF DAKAR
Standard polystyrene § 280 per ton CIF DAKAR

8old by Hoechst
Sold by Hoechst

t 1 1 % ¢ @

PVC compound § 390 per ton CIF DAKAR - Sold by Huls
Polypropylene § 470 per ton CIF DAKAR - Sold by Huls
Shoes

. large size § 0,55 ex factory
. small size 8 0,4

Household goods : 8§ 1.1 to 8 1.3 per kg ex factory (ex blend LD and WD
polyethylene : 50/50)

S. UIILITIES

The factory consumes electricity and cooling water. Electricity is bought
st 6600 V. The factory has its own transformer 160 KVA (100 used). The
price of electricity ts § 40 per 1000 kWi, If bought at 220 V, the price
wvould be § 100 per 1000 KWH,

Cooling water used is town water at § 0.22 per cubic metre, This vater

is recirculated.

6. MANPOWER

10 permanent workers excluding supsrvision
12 non permanent workers
7. GENERAL INFORMATION ON KETS

Although plastic shoe consumption has reached & rather high level in
Senegal - 1.3 pair/year per inhabitant as an average - 8 large development

is expected in this field - 2 to 3 per inhaditant - due to the low prices of

such products and to the change of fashionm,

At present, plastic household goods hardly compete with hardwarve. But
they have a better future.




.
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The products of the factory are mainly consumed {in Senegal, A small
share is directly exported to Abidjan ; amother small share is '
exported through the dealers in Mauritanis.

Wousehold goods and plastic shoes have to compete with the preducts
imported tax free from Abidjen.

18 ous
The folloving taxes apply to imported materials ¢

- fiscal duty : 5 percent

- duty for statistice : 4 percent

- contractual tax : 2.1 percent

- taxe on added value : 13.5, This {s recovered by deducting £t from
the 9 percent tax on added value on the product

The taxes on imported equipment - except for moulds-amount to 30 percent
(13,8 percent being recovered), The taxes on imported moulds are about
33 percent (13,5 percent being recovered). ]

The cost of transportation of a 6 tons machine from Marscilles to
Paksr amounted to § 550 in 1970.



RUTES HE MEE
st the 28th September 1971

Company visited t SAPROLAIT - DAKAR - SENEGAL
Parson encountersd 3 %Mr. BAREILLES

SAPROLAIT crested in 1950 fs engaged in the processing of milk, the
packeging and the distribution of diiry products, mainly in the
PAKAR area,

1. PRODUCTION

- Pasteurized ond sterilized milkemeinly made from imported powdered
milk (1), Quantities depend on seasons : 190,000 1 per day as an
average, The works {¢ able to process 100,000 L of wilk.

~ Yogurt

= Cheeses

- Ntlk sweets

« There s not production of butter
« The factory works either 10 houts or 16 hours per day, sceording to
the seasons and to the needs of the market.

2. pAGKAGING
- Wik

The pasteurised and the sterilized milksave both packed &a vartous
eontainers : glass and plastic bottles, plastic bags, van coated
paper boxes - accordimg to the demand of the market,

P 2 7 33 7 T4 2 2 LTI LIy Y 2]

(1)  However small quantities of nilk are Dought on the lesal
markst at ¢ 15 ey 1.
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Plastic packeging consists of polyethylens bottles and small bags
made from fmported polyethylene film,

Capacity of these packages : 1 1,1/2 1 o0r1/4 )
Weight of polyethylene bottles : 11 : 42 g 5 1/21 ;: 25 3.

- Yogurts and other dairy products
They sre mainly packed in thermoformed polystyrene pots

-~ In the field of packaging, SAPROLAIT is considering the manufacture
of varfous hollow articles such as mineral oil cans, and others
containers e.g. jerry cans if the needs of market are fmportant enough

to economically justify this type of production. For example, the
mould for 5 1 jerry can manufacture costs § 5500,

3. PACKAGING EQUIPMENT

« 3 blow moulding extruders - EM 40 BM 02 - Serew disweter @ 40 m
« All this equipment is able to produce !

+ either 6000 PVC or LD polyethylene bottles per hour
+ or 4000 HD polyethylene bottles per hour

&, JAW MATERTALS FOR PACKAGING

All the raw materials ave imported (EEC countries) - 10 tons delivery. The
factory processes !

- 1D and D polyethylene 400-600 kg per day (1350 t per year)
o polysiyrene, MWC 200 kg per day (60 ¢t per year)

« LD and WD polyethylene are used as blend 30/50 for bottle manufacture,




|
|
'
i
i
i
I
i
i
i
i
i
|
i
I
|
|
I
!

5. PRICES OF PACKAGING ,

6.

7.

1 1 polyethylene bottle ¢
1/2 1 polyethylene bottle :5
3

1/4 1 polyethylene bottle 5

Nilk §s sold € 30 per litre in retai) shops ; 3.5 € less vhen sold in
film bags,

ILITIES

. The factory consumes electricity and cooling weter

(7-10 }itres for 1 1, of processed milk)

. The cost of utilities is said about 20 percent higher than fndicated
in "Cofit des facteurs au Sénigal - SONEPI"

. Blectricity is parvially bought at 6600 V costing § 38 per 1000 kiwh
partially bought at 220 V costing $ 58 per 1000 kWh
(Electric power : ‘higher than 500 kwWh)

., Cooling vater used is town vater at § 0.25 per cubic meter. This
vater is recirculated,

MANPOWER

. 100 men of which 15 employed in packaging activity

. foredgn : 6

. curvent salary of a unskilled vorker § 55-70 per month
current salary of a foreman worker $ 150-160 per month

MARKET OF DAIRY PRODUCTS

Cenerally speaking, concentrated or powdered wilk - imported or
locally produced - heavily competes with the milk sold in bottles.
Condensated milk is sold for instance € 23 (for 1 1 of reconstituted
milk).

Purthermore concentrated and povdered milks have good comnsumer acceptance.

Nevertheless a development of demand of wilk im bottles can be expected
on the local market,




“

On the export merket ta'e ~ mainly Ivory Coast, Mauritania and Cameroun -
8 development of the sales is expected. These exports seem hindered to
some extent by the duty on export : 5.75 perceant ad valorem.
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MINUTES OF THE MEETING

of the 29th Beptember 1971

Company visited :  WEHBE - DAKAR - SENEGAL

Person encountered H Mr. WEHBRE

WEHBE (created in 1950) is mainly engaged in the manufacture, the
packaging and the distribution of biscuits, and the distribution of
various food-stuffs : soft drinks and sweets.

PACKACING

~ The biscuit prﬁduction. previously packed in Kraft paper bags is now
all packed in polyethylene bags., The latter method gives a better
barrier against moisture and wastes;prices are about the same as for

paper bags.

- The manufactured biscuits are packed in snall bags of polyethylene
fi1ms. These small bags are pscked in large bags containing 20 kg of
biscuits, All thesc bags are manufactured by the company from imported
polyethylene,

~ Another packages arc considered for the wrapping of new assortiments
of biscuits : for instance,thermoformed polystyrene, cellophan or
polyethylene film,

« About 1/3 of polyethylene bags production is sold to some local
customers for the packaging of flour, povdered sugar, salt, grinded
coffee, pesticides, .

- A big development of the needs of polyethylene bags is expected,
related vith the next development of the biscuits production
(2,600 tons in 1970), In fact, the capacity of biscuits production
is going to treble.
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2., PRICES OF PACKAGING

. $ 0,75 per kg for small bags (thickness 100 m or less)
o 8 0.12 a bag containing 20 kg of biscuits (thickness 150 )

By comparison ¢

€ 0.4 for a paper bag containing 250 g
€ 2.0 for a paper bag containing 2 kg

3. PACKAGING BQUIPMENT

« 1 blow moulding extruder - Screw diameter ¢ 85 wm

- Another is to be bought (for small packaging only) - Serew diameter @ 40
« Bquipment for bag printing (4 colours)

= Packaging is automated

4, RAW MATERIALS (for packaging film)

- Quantity '
Only LD and HD polyethylene are used for packaging in the plant.

~ 360 tons of polyethylene were used in the plant (in 1970) of which
2/3 of LD polycthylene, 1/3 hd polyethylene « HD polyethylene gives
& better resistance to tearing

« Prices
+ HD polyethylene € 35 per kg
. LD polyethylene € 33 per kg
. Delivery to the factory by 20, 50, or even 100 tons lots

s. UTILITIES

Rlectricity

= for peak hours § 38 per 1000 kih
« for regular consumption hours § 55 per 1000 kih
« power consumption 40,000 kWh per month

Water
e € 13 per cublc meter




6. GENERAL INPORMATION ON MARKETS

o Almoat a1l the biscuit production of the factory is sold on the
local market, However, some quantities are sold fn neighbouring
countries : Mauritania and Mall,

Duty on biscuit exports is reportedly hindering the development of
such exports,

o A development of the sales of plastic bags to the other customers
out of the factory is expected.

7. MAKPOVER
230 people of which 35 in the packaging activity,



of the 20th September 1071

Gompany visited BRI - DAKAR - SENEGAL
Person sacounteved M. POVLANGER

The company was created im 1921, {nitially to produce electricity in
PIOURBEL, Later, SEIE manufoctured edible ofl, vinegar, bleaching
liquid. The activity of the company fa the plantics ficld began In
1967, by the manufacture of bottles for packing their production.
The production is located in DIOURBEL,

1. BQUIPMENT (Por Plastice activity)

2 Blov noulding extruders Cotel et Pouche
Capacity about 3,000,000 botties per yoor cach. This oquipnent werbs
3 shifts per day, 6 or 7 days per week,

2. AW HATERTALS

The rav materiales used ave WD and LD polyethylons !
30 tons/year B0 polyethylons, 100 tons/yeas 1D polyethylons.

3. paopwers

The total production 1s 4,500,000-5,000,000 bottles per yoor plus sowe
wiacheaters. The botties for vincgar contain 90 ¢l. Yhey ove made of

I polyethylens, The bottles for edible ofl contatn | |, They ate made
of a wmixture of LD and #D polyethylene. The botties for blosching iquid
contain %0 cl. They are made of W polyothylons.

6. TILITIES

The factory preduces ite owe electedetty and stdil poeovides the
of DIOURBEL with slectriolsy. e

|
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b BRI

e.

Por fta plasties activisy the compony emplops | apecioliiot, 1| mecontcion

ond ) worber for )00 bottles pot houe,

Defore entering the buttle ranufacturing field the company veed
tosovered mineral vete? bottics. A part of the edible oil produced {o
08881 packed In plass bottles, A part of the custoners prefer glans
botthes becaune of lover cort, All the other Sencpallian edible ofl
st lscturers | Lesteur, Petersen, BODEC, produce plastie bottles,

Vinegar and bleaching Viquid, that ave relatively expensive products,
ave very semsitive to the veristions of standard of Iiving.

The total sales of edible oll, vinegar, bleaching liquid tacreased by
0 % trem 1957 Grapite the bad climatic conditions of 1969 and 1970,

Vioage: ia enpotied (a bottles to Jvery Cosst, Liberia, Gabom, Toge,
B8ibie «il io onparted te Burope in Sanks of 500 tones eash,
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TH TIN
of the 29th September 1971

Company visited t CADUTCHOUC KT PLASTIQUES - DAKAR - SENEGAL

Peraon encountered 3 Mr, FURIONI

The company, created in 1954 {s engaged in the processing of some
plastic semi-products and the distribution of a large range of rubber
end plastic products,

). ALES OF PRODUCTS

PVC flooring in tiles or rolls. Imported frem Prance (GERFLEX), About
25 tons per month

Polyurethane flexible foam bought by P.E.8., (for mattvess);rubber foam
Laminates (imported)

Glues and sizes (imported)

Omall plastic bags, They are made from polyethylene film (sheath)
supplied by SIMPA. About 1-1,5 ton per month,

These small bags are sold on the basis of § 0.90 per kg, For instance,
a bag 10 x 15 cnm {5 sold € 0.5 a plece,

PVC covering CORDOUAL type . Bought F.0.B, FRANCE 27 € per kg (second
ehoice)

Polystyrene foam, About B0 cubic metres per month (demsity : 15 kg per
eubic meter),

The blocks of polystyrene foam are eut by the company for use as
fasulating material in the building (cefling) and the freezing industry
Bousehold goods imported from Ivory Coast (ALLIBERT) 10 pevrcent cheaper:
than from Europe

The production of leather-like PVC covering has been considered (in
sssociation with ICOTAF)

Occasionally, fev quantitics of black polyethylene film sre sold for
agricultural use (banana plaatations, reserveirs),




-

1, puIPENT

« 5 machines for cutting polystyrene foam

» 3 machines for cutting rubber foam

« 6 machines for manufacturing bags from polyethylens film

= 1 machine for manufacturing tarpaulins from vide polyethylene film

3 POWER

» 20 permanent workers, of which foreign : 2
« 10 non permsnent workers

¢, MARKETS

No spectacular development of the sales of the main products - {.e¢. PVC
flooring, polystyrene foam - {s expected in the next coming years,
Rovever, & better expansion is foreseen for polyethylene bags,
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NINUTES OF THE MEETING
of the 30th September 1971

Compeny visited t SOFARMEX - DAKAR -~ SENEGAL

Person encountered 3 Mr. MICHELON

The company created in 1970 is engaged in the processing of
polystyrene foam : blocks, sheets,

1, pRODUCTS

- Blocks and sheets of polystyrene - Densities : 15, 20, 25, 30 and 35 kg
per cubic metre. The main type produced is 195 kg per cubfic metre.

- Production 100 cubic metres per wonth ; it will scon reach 230 cubic
matres.

2. EQUIPMENT

« All the equipment is produced locally
« It consist of ¢
. 1 botler

1 preexpander

2 bins

1 mould

eutting equipment

-~ Total capacity is 250-300 cubic metres per month on the basis of
8 working hours per day, It would reach 800 cubic metres by the
addition of another mould.

L J L] - L

3. BAM MATERTALS

All the polystyrene processed is imported from West Germeny (NOECHST) and
the Netherlands (BASF). ,




&, PRICES
- Rav materials : prilled polystyrene € 75 per kg by lots of 5 tons
CIF DAKAR
= Products
Polystyrene foam §n blocks, sheets :
. Density 15 kg per cubic meter
» Density 20 kg per cubic meter
+ Density 25 kg per cubic wmeter
+ Density 30 kg per cubic meter

e se e o»
LA O
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5. MANPOWER

& permanent workers

6. MARKETS

The company supplfies about 80 percent of the Senegalian market in
polystyrene foam, The remainder is imported,

The main applications are in the building and industrial fields (ceiling,
fnsulating, freezing). The packaging field has been considered but given
up because of the high fnvestments required.

7. EXPORTS MARKETS

- The company exports some blocks to Mauritania. The cost of transportation
by trucks from Dakar to Nouakchott is § 26 per cubic wetre

= Malf has fmportant needs mainly for the treezing industry but
exportation is very difficult for lack of wagons.

8. FUTURE DEVELOMMENT OF ACTIVITY

The production of PVC compound - 200-300 tons per months - is under
consideration,

Il N s - . O e .
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IN OF THE MEETING

of the 30th September 1971

Ovganization visited ¢  HYDRAULIQUE - DAKAR - SENEGAL
Persors met ¢ Messrs, BA, FALCOZ

Important needs of pipes will appear in Senegal in the next coming years,
for sevage, water distribution and irrigation,

The main outlet for PVC pipe will be for sewage., The program will depend
on the financing possibilitfes, PVC pipe will be preferred because of its
possible use for low difference of level and high resistance against
corrosion,

In the case of water distribution,the outlets appear less {mportant and
will dcpend on the expansion of cities,

At present time all the metal, asbestos-cement and PVC pipes are
fmported,

~ Beven main projects for sewage are considered :
. Baint Louis

. laougl

« Thies

. Kaolak

. Diourbel

. Tembacounda

+ Ziguinchor

= A possible use of PVC pipe can be seen for frrigation of the future
sugar-cane fields considered in Richard Toll (1000 ha).

T T o T
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NINUTES OF THE MEETING

of the 1st October 1971 , '
Company visited t 8.8.,N,A.C. - DAKAR - SENEGAL
Person encounterved : Mr., DEBLANC

The company is engaged in the manufacture and the distribution of
pipes and other articles made of ssbestos-cement (Licence : ETERNIT)

PRODUCTS

- Low pressure asbestos-cement pipes mainly used for sewage, Diameter i
¢ 80, 100, 125, 150 and even 200 mm, Annual output : 300 t. The ‘
company meets the needs of 80 percent of the Benegalian market for
this type of pipes,

- Various articles in asbestos-cement

PRICES OF PRODUCTS

Asbestos cement pipes, 3 metres long in the following diameters 6 :
80, 100,125 and 150 mm ; retail prices, vespectively : § 3.80, 4.70,
6.10, 7.35 (gross profit : about 30 perecent).

MARKKTS

~ the current annual demand of the Senegalian market in asbestos-cement
pipes for sevage (lov pressure) is astimated at 350-400 tons,

~ 811 the hipher pressure asbestos-cement pipes used in SENEGAL sre
imported (PEYRISSAC),

- the same is true for PVC pipes -~ Annual imports : 100 tons

- the main future outlet of PVC pipes is scen for water supply and, te
& lesser extent, sevage snd water distribution
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&, FUTURE DEVELOPMENT OF ACTIVITY

- The company fs considering the manufacture of PVC pipes and fittings,
taking into account the estimated Senegalian market fn the next coming
years : 280 tons per year, Diameter ¢ : up to 200 mm

~ The considered plant will be able to supply the markets of Benegsl,
Mali and Mauritania. The factory will only work 8 hours per day.

« The prices of PVC pipes would be about the same (or less) as asbestos
cement pipes,

~ Installation of a small plant for PVC pipe manufacture (Diameter 45 mm -
Butlet : irrigation) {s also considered by "Compagnie Sucritre du
Sénégal" at Richard Toll,

%




BINUTES OF THE MEETING
of the lst October 1971

Company visited s I1COTAF « DAKAR - SENEGAL

Person encountered t Mr. DENOY

1.

2.

3.

1COTAF is & subsidiary of the Prench textile company SCHAFFER, 1COTAF
was created in 1951, The company spins and weaves cotton,

PRODUCTION CAPACITY

1COTAF has two manufactures : in RUFISQUE and in PIKINE,
The production capacity of the factory located in RUFISQUE is 7.0 millions

metres per year (80 ecm),
The production cepacity of the factory located in PIKINE {s 2,6 million

wetres per year (140 cm),

PRODUCTION

The company produces 50 different types of fabric. At present time, the
production is 6 million metres per year in RUFISQUE and 2 million metres
per ycar in PIKINE, In Rufisque ] million metres per year are made of
fibrane and sold to the flour millers for bag manufacture,

SPINNING AND WEAVING INDUSTRY IN SENEGAL
There are three companies involved in this field :

JCOTAF processing 2,000 tons/year of cottom
Bociété Textile Sénégalaise processing 1,500 tons/year of cottom
.Cotonnidve du Cap Vert processing 500 tons/ycar of cottom




4. ORIGIN OF THE COTTON

5,

6.

85

Before 1950, the cotton processed by ICOTAF came from the Offfice du
Niger, Now, it comes from Senegal and is distributed by the CFDT, A
very small quantity fs fmported from EGYPT for thread manufacture ;
the price of EGYPTIAN cotton {s 2.5 timea the price of Senegalian
cotton because of better quality,

OUTLETS OF THE PRODUCTION

In 1951, the company produced only 4 qualities of fabrics for the vhole
market of former French West Africa, Only 25 % of the production was sold
in Scnegal. After 1957, the market became practically limited to Senegal
end the company increased the number of types produced up to 50, The )
competition with the fabrics made in Hong Kong, Taiwan, and Korea, is
very hard,

ACTIVITIES IN THE FIELD OF SYNTHETICS - POSSIBLE OUTLETS y

The company will install equipment to weave polyester-viscose and polyester
cotton yarns, The capacity will be 300,000 metres of fabric per year

(about 100 tons per year) containing 67 % polyester, All the yarns will

be imported.

The main customers would be : the adninistration, the army (10,000 metres
per year) the police (10,000 metres per year), The market of polyester is
growing fast but penetration is very difficult ; the series needed for
Senegal are very small and can be bought at low prices on the remains of
the world market, Some series will not exceed 500 metres and cannot be
manufactured in Senegal. The most [requemntly used mixture is and will be
cotton viscose,
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MINUTES OF THE MEETING

of the lst October 1971

Company visited :  C.G.E.8.(Compagnie Générale des Eaux du Sénégal) DAKAR

Person met t Messrs., KOYAUD, JOLAND

ﬂu company is engaged in drinking water distribution in the Cap Vert
8rea, Before 1971 the field of fts activity covered all the country,

1. PRODUCTS USED FOR PIPING

= Plastics, mainly PVC Pipe diameters ¢ 50 to 100 mm
« Asbestos-cement Pipe diameters ¢ 100 to 300 mm
- Cast iron Pipe diameters @ 250 to 400 mn

2. DEVELOPMENT OF WATER DISTRI1EUTION

- Presently the water distribution system consists of 1,000 km of pipes in
the Cap Vert arca, 300 km {n the other areas of Senegal (excluding
fndividual connections). Each year sn average of 40 additional km will
be installed

- 2,000 to 3,000 flats will be built each year requiring individual
vater connections,

Share of PVC in piping materiale

. The penetration of PVC could be 100 percent in the case of individual
connections (an average of 7 metres each. Diameter 20 to 50 wm)

+» In the case of water distribution ; the share of the products used {s
as follows : plastics 50 percent, ssbestos-cement 30 percent, cast
fron : 20 percent (in terms of length). ‘




——————

3

3. BUAGE

The materials utilized for piping in sewage are asbestos-cement,
concrete, and, ia smaller quantities, PVC,

At present time, the total length of the network is 300 km. Annual
extensions will reach 50 km (usual diameters 150 to 250 mm),
‘. mices
All the pipes are bought in Dekar.
~+ The prices of cast fron pipes @ 400 mm i3 § 25 per metrve,
. Prices of PVC pipes

$ 40m : 8 0,3 per metre (1968)
® 60mm : 8§ 1,8 per metre (1971)
® 80 mn : 8§ 3,3 per metre (1968)
#1150 um : 8 6,5 per metre (1968)

. The share of the materials in the water distribution cost is
50~ 70 percent in the case of water distribution and sewage gnd
30-50 percent in the case of individual connections




MINUTES OF THE MEETING
of the 2nd October 1971

Company visited SODEC - DAKAR - BENEGAL

Person encountered Mr, DUPEYRAT

The company established in Keolak was created in 1937 for groundnut
‘mmng. In 1947, the company began production of edible oil,

PRODUCTION OF THE COMPANY

The compan’ processes an average of 230,000 tons per year of groundnuts
(30-35 percent of the Senegalian production). The production of edible
oil is 70,000 tons per year., Half of this production is refined locally,
About 80 percent of the total production {8 exported to France. The
Benegalian consumption of groundnut oil reaches 40,000 t per year.

2, ACTIVITIES IN THE PLASTICS FIELD

SBODEC produces plastic bottles in ovder to pack a part of the locally
consumed production. The annual production s 1.5 million PVC bottles,
The equipnent consists of 2 blow moulding machines BEKUM able to produce
360 bottles per hour each, The weight of one 1 1 bottle is 37 g,

3. MARKETS OF BOTTLES IN SENEGAL

Quantity of edible oil distributed in glass bottles in Senegal (total of
tndustry)

1967 & million litres

1968 4.2 million litres

1969 5.6 million litres

1970 6.0 million litres

1971 (eot) 7-7,5 million Litves




Quantity of edible ofl pached in plastie bottioe by SOUNC | '

1967 600,000 1,
1968 750,000 |,
1969 850,000 |,
1970 600,000 |,
1971 (est) 1,000,000 1,

BEIB bepan production of plastic bottles (n 1967 | P TERIEN (s beptnning
sueh a production. All of the locally conmmed prodvciion of LESIECR (o
packed in glass bottles,

.= The price of a glass bottle tn DAKAR (s € 12

~ The cost of & plasttic bottle 19 € 7

= The quantity of the glass bottles lost by conpwmers §s very lov
©.) percent

 Ome liter of edible ofl conts the comsunct € 38 §f pached In o plase
bottle and € 46 1 8 plastic bottle,

= In Sencgal, the increase of the cont due te the utilization of plastie {
bottics is definitely not borne by the distributos hecavse of the jov 4
eost of handling,

« The jcuctration of plastie botties o expectod to roach 30 percent of
the total market in bottles,

A, !!& LLANEOUS

- Inftially, bottle production was dusipgned taking Into connideratioa the
packaging of a part of the export dn plactiic botiivn, Mis project vae
glven up, mainly because of the fapottance of the thefts (0 the port of
MARSLIIIES

= This cxplaing the installed capacity

= PVC hac beem chosen hecause of (ts lower perasebility te atr and Hight,
The total quantity consumed will bo 60 tons por year, The VG (o
supplicd by SHELL (France), ‘the price (s € 57 por by VOB PRANCE and
66 € delivered to the factory in Benepal,

e sajor part of the oll-cobes produced (410 poreent of the grevnduwt
wight) fs cxported ta bulk | o small quantisy (s onpavted Ia woven
polypropy lens bag,

SEBEC enploys '
. 300 prreanent wverlers

. 100 additional warkers during the greundnst secesn
. 300-300 noa perwanent worbers

|
l
|
|
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|
i

T - - ~ S -




of the 30 Grtcher ION

Gvgmisstion vielted Glvection v Nines ot & |'induetede -
PEUARCHOTT - MAURITANEA

Poreme eneevwntored (] . M

e fndvsteial prejects for the 1970-1973 pervied ore ¢

o § wgar sefinery
= 8 sov nil)

» 8 plaster factery
= 8 snteh faviory

L3 “l'?

o8 flews mil}

* & textile complon

U oo

Tae textile eomplen vauld be Installed tun Resss, Bt will process cotten
from Rall. The prudugtion wvil) be fabrics for the Mauritenian market,
ond thicads te be expurted mainly to Wost Cervany,

e wtilization of synthetic fibres (s not being considered.
N pramtor (o Agache Villot | the Movestment would veach § 85,000,000,

ALY ST AN

Seving preodvevs and enpatte fron Noushehott consontratod sopper ove. A
sont ;tn.!h produstion o 3,000 tons/yoar | §t should teach
&t /ysav,

™ téon § n % e of ond
m!on. o onpetted g bage polyothylons




There is a "Code des investissements” in Mauritanis. It considers 3
slasses of industries, A copy of this ecode was given by Mr, BABA.

The taxes on industrial profits ave discussed with the Government,
ey penerelly veach 20 %,




8 MEETING
of the 6th October 1971

Ovganisation visited t NYDRAULIC -~ NOUAKCHOTT -~ MAURITANIA

Person encountered H Me, Roussel

1. WATER DISTRIBUTION

In Mauritania the program of water distribution consists in the
fnstallation of 20 km of pipes per year as an average. The diameters
gange from 60 to 250 mm, The pipes are made of asbestos-cement, cust
fron and PVC,

An exceptional project will be fmplemented in 1972 : the construction
of a water distribution line : 60 km from Idini to Nouakchott,

2. sEvAGE

The program consists in the installation of 10 km of pipes per year
(dtameter 250 mm), ‘

s, TION

The progrem of ferigstion will use very fev pipes,

‘. migEs

Prioes of water !
Nouakchott § 0.04/m)
Nouhadibow s a.nlug
h‘.o ' '-m‘

Prieoss of electrielity !
Houakchott § 0.10/0h
Nouhadibou § 0.0%/Win
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ms OF m MEETIRG
of the 6th October 1971

Organizstion visited H Avenagement du Bassin du Pleuve - SENEGAL

Parson sncountered : Mr, JOHANY

~ The plen for developing the Benegal River includes the irrigation of a
land of 300,000 ha,

This plan will be gradually implemented from the beginning of the next
decade, on the basis of 3-4,000 additional irrigated ha per year, So
there are not immediate opportunities, if any, to use piping in this
arca,

On the other hand, there are some opportunities to use piping for
frrigation in the CASAMANCE basin, especially for high yield crops
such as cotton or vegetables,

e The needs in urea fertilizer for all the OERS countries is estimated at
100,000 tons per year at the beginning of the eighties,




MINUTES OF THE MEETINGS
of the 6th and 8th October 1971

Company visited s SONEPI - DAKAR - SENEGAL

Person encountered H Nr. MALHERE

Some details were given sbout the following industrial projects

1. C,G.E.M, - Compagnie Générale des Eaux Minérales

a) Equipment
. Blow moulding extruder S8IDEL DSL )} -~ 2 moulds for bottles
» Investment : § 68,000
» Capacity : 1,200 1,5 litre bottles per hour - PVC required for
one bottle : 50 g (of which scrap : 2 g)
. 2 shifts of 8 hours

b) Plamned production
nd year (1972-73) 1,170,000 bottles

3rd yeor 2,160,000 bottles
5th year 2,500,000 bottles
e) Prices

. Cost of one empty PVC bottle € 7,6 : :

» Coat of one full PVC bottle : € 17, ex works - Dealer price :
€ 18-19 - Retail price € 25.5

+ By comparison, retail price of imported mineral water PVC bottles :
€ 32 and 35.5

@) Markets
Imports of mimeral water (millions of iitres)
1963 : 3,221
1964 : 2,13
1968 : 2,560
1966 : 2,417
1987 : 1,722
1968 : 2,225
1969 : 2,25
1970 : 2,77 (average wnit price € 14 CIF per iMewe)
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SENECAL PLASTIQUE (located at THIES)

This company is engaged in the manufacture of PVC shoes, plastic
household goods and toys.

Investments : in 1968 : § 170,000
fn 1970 : § 60,000
planned : § 90,000

TYRE- PRODUCTS

2 tyre product plants are under consideration :

@) Bicycle tyre products
- Packed plant (Netherlands) to be reinstalled in Senegal
- Planned production : tyres : 1,300,000 pieces per year
tubes : 1,500,000
- 80 percent of this production would be exported to European
markets

b) Car and other vehicles tyre products
= General Tyre projcct - Location : KAOLAK
- Planncd output : 70,000 tyres per year
- The profitability of such a project seems doubtful : usually, the
minimun economic scale of & tyre plant is 200,000 pieces per year
- Vehicle population increases by about 4,000 per year (gross increase).

PAPER_PASTE, PAPER

- UNIDO team was given a note concerning this project (plant possibly
erected at Richard Toll) :

- At present time, a project for fiber board manufaeture (from bagasse)
is given up,

FOLYETHYLENE FILN

A project for polyethylene film manufacture has been given up, taking into
account the following :

= at present time, this industry vorks et sbout 30 percent of (ts mominal
capacity ‘

« this project could to some enteat compete with the msenufactuve of
polypropylene woven bags.




of the Bth October 1971

Sompany visited SOODBAC - DAKAR ~ BENEGAL
Person encountered Mr., BRUNERE

The company is engaged in bag manufacture, It produces bags made of
sisal and polypropylene,

*

1, PRODUCTION CAPACIT

The production capacity is 3,000 ¢t per year of sisal bags and 600 t
per year of polypropylene bags ( 3 eight hours shifts)

1. PRESENT PRODUCTION

« Sieal bags 2,800-3,000 t per year
- Polypropylene bags 400 t per year

3. ORJGIN OF RAW MATERTALS

The oisal in twported from MALI and UPPER VOLTA. This natural fibre will
be produced in Senegsl. The polypropylene (s imported from Europe,

¢, JUIRENT

for polypropylens processing BOCOSAC has a SAMAFOR emtruder - screw
dlameter 20 v ~ able teo produce 60 t por month of pelypropyleme slit
yora. These yaras ave processed by W looms,
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5. MARKET

For sisal bags : packing of groundnuts and paddy. Bags made of sfsal
are very strong and can be used 4-5 times,

Por polypropylene bags : packing of fertilirers (export market), white
rice, wheat, salt, sugar (excluding powder), copper ore, powdered fish,
sorghum, maize, These bags can be used occasionally in association with
paper (wheat flour) or polyethylene film (copper ore),

About half the production is exported,

6. PRICES

- a—

Bags made of esisal t § 0,60
Baps made of polypropylene, holding up to 100 kg (weight 200-220 g) @
$ 0.46, These bags must compete with. imported jute bags {(sorghum)
.t s 0,&50
+  The price of polypropylene is § 0.45 per kg FOB Europe,

7. MANPOWER
510 men, of which foreign : 7 ; 2/3 for sisal - and 1/3 for polypropylene
bag manufacture.

8. TRANSPORT
The bags exported to Nouakchott are transported by boats and by trucks.
The bag exported to Nouadibou are shipped by boat,

The bags exported to Mali travel by train, but,due to the lack of wagons,
the time of trausportation reaches 2 to 3 months,









