
                                                                                     

 
 
 

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

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

 

 

 

 

OCCASION 

 

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

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

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

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

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

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

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

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

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

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

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

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

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

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

UNIDO. 

 

 

CONTACT 

 

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

 

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

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


I 
3)0/f/j- 

Untttd Nations Industrial Davalopmant Organization 

onal Workshop on Ölay Building 
Natariala Industry in áfrica 

Tunis, 6-12 D«c«mb«r 1970 

Diatr. 
LIMITED 

ID/HQ. 81/7 
9 Ootobtr 1970 

ENGLISH 
Original! 

PROPoiAi FOB *m ooramucrio» m A 

CÄAMICS FACTORY IM TS rVORY OOAff ^ 

pr«p»r»d by 

Ha •concaio Co«niMíon for Afrioa 

id.70-5612 



í   . 

Mi ragrat ttiat MM ©f tt» pa<as in th« «icrof Ich« 
copy of this report uy not bt up to thi proper 
legibility it«n4arda, «van though the bait poaaible 
copy vaa uaad for praparing t\m »aatar ficha. 





Siuniary 

There is potentially a considerable market,  capable of expansion,  for ceramic 

articles in the Ivory Coast.    In 1966,  imports rf ceramics came to *,7oo tonnes and 

the rate of growth of consumption over the period I9ÓO-I9Ó7 has been of the order of 

9-13 per cent per year.     A consumption of 5,200 tonnes can be fcrecaat for 1975,  a„d 

it is estimated that consumption in i960 will be about 7,300 tonnes.    In addition 

there would also appear to be a good market for ceramic products in neighbouring 

countries (Niger,  Upper Volta,  Liberia,  Togo and Daho^y),  which imported about 
3,300 tonnes of ceramic articles in I960. 

Deposits of the main raw materials exist  in the Ivory Coast,   and fuel oil and 

electric power are also available there.    A feasibility study indicates that a 

ceramics factory in the Ivory Coast would be perfectly viable and could dispose of an 

initial output of 5,000 tonnes per yrar at the rate of 80 per cent on the internal 
market and 20 per cent on the export market. 

The investment climate in the Ivory Coaet is quite favourefeleî    there is prevision 

for exemption from customs duties on imported équipaient, »pare part, and «ateríais, 

and tax exemption for the first five year, of operation.    It should also he possible 

to obtain further advantages, since the proposed cereale, factory would be the first 
one to be set up in the country. 

The profits picture and the break-even point for the proposed factory «re as 
follows, bearing in mind the initial capacity1 
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%|2g   "    934'75°   -   braak-avan point 

Sales at break-even point 

Variable cost9 at 37.68 per cent 
FiJMd  coets 
Total costí3 

Profits 

$954-750 

«359.750 
I595.OOO 

$954.750 

»• output considered in this report i. 80 o*r «.**   * 
f •**.* fluctuation..    If th# mark#t

P ;¡J* ; PCr — of HP-l^r. to ta* a^ 

tü. factory c« operate at 04 Jtlt * ^^ '-~to *»*. ^ F   »•« «i. ^o pay cent of oaeacltvt    «h.« j 
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Salas 
Um •**•• ** ta^mi point 
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*••• >roportion»ta variable costs 
•H inooae (96 p«,. o^ of otpaoity) 

*•* imom (°° P*r eant of opacity) 
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LSI' 
Initial produotion 5,000 tonnes par year 

5,000 tonnea par year, 
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1,000 t of sanitary 
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3,000 t of nail asá 
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Location of factory* 

Raw material«: 

to 10,000 t/yaar (final oapacity) 

Ivory Coast, vicinity of Abidjan 

(for an average output of 5,000 t/y«ar)i 

Ordinary quarts 

Pegmatite or nephelinio syenite 

Ordinary kaolin and plastic clay 

Glasts and matallic colour« 
Pura quarts 

Pagnatit« 

Waahed kaolin and fina clay 

0lasas and metallio colour« 

Liquefying mat ari al« 
Pina gyp«ura 

Piraelay 

Puai« 

l«t0f«g JOWJT1 

Labour; 

Inveataentst 

flftWHfft fffi*1 

Action SohadnLai 

250 t/yr at 12-18 t/t 

i ne ludi nf 

750 •• "    17-20 1/t - 

1,425 " "   14-21 t/t - 

75 " "     300   t/t 75 t/y* 
250 » 20   |/t 120 t/yr 
750 '» 28   t/t - 

1,500 •« "       60   t/t tOT t/yr 

150 »        «      300 » $/t 150 t/yr 

250 ••        »       40   t/t 

175 "       "     100   t/t 
Heavy fual oil, about 2,100 t/yr 

About 800,000 - 1,100,000 k*/yr 
depending on the raw materiale. 

About 30,000 avyr 

200 worker« 

Of the order of 3.2 million IU3 (for 
a production capacity of 5,000 t/yr) 

Avara*« of US2- 340 par tonne, depending 
on the type of oeraaios manufacturad. 

1970-71 1     Reeearon, «tudies and 

ifî>î2 1     Construction 

1971        1     Start-up 

1975-85 1     Sspanaion of production to 
10,000 t/yr. 



Proposa} by ECA concerning the construction of a carmin«, fw.^ 

Introduction; 

In the Ivory Coast, around Oounioujé, there are kaolin clays which bake white. 

There are also several deposits of feldspar and pure sand in the Ivory Coast, 

and for this reason the question of the national production of ceramics should be' 

studied with a view to making use of domestic raw materials, improving the balance 

of payments by reducing imports and exporting locally manufactured ceramics to 

neighbouring countries, and creating new jobs. Finally, the market for ceramics 

in the Ivory Coast is developing and has already reached a point which justifies a 

proposal for the establishment of a ceramics factory. 

The products which it is proposed to manufacture, classified according to the 
BTH and SITC, are in particular: 

12! 3122 
69.0Î 662.4.4 Unglaaed ceramic setts, flags and tilest 

69.O8 662.4.5 Gflaaed ceramic setts, flags and tile«! 

69.11 666.4 Porcelain or china household war»; 

69.12 666.5 Household ware of other ceramic materials| 
69.13 666'6 Omenta and furnishing goods of porcelain, china or 

other ceramio materials! 
69' l° 6U'2 Sinks washbasins, bidets, bath and other sanitary and 

plumbing fixtures and fittings of ceramic material«. 

.   TI» factory can also be expected to produce equipment and articles for ohi»ioal 
and technical uses,  ceramic insulators, hollow glassware and bottles for the 
phsroaoeutical industry. 

The proposed factory will be established in the locality of Abidjan and will 

use washed kaolin and white-baking clay from Cfounioubé.  It will be necessary to 

..tablish a plant for washing the kaolin directly at the deposits.    The washing 

capacity of this plant will exceed the requirements of the ceramics factory and it 

Kill supply watóed kaolin for other industries, such as the pharmaceutical industry, 
the chemical industry, the insecticides industry, the rubber and paper industri.. 
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and other users of kaolin.    Refractory bricks of the highest quality can be 

produced from kaolin of the lowest quality.    This report will not deal with the 

kaolin washing plant,  however» but only with the ceramics factory. 

The products considered in this report are the following! 

(i)   Stoneware:    Stoneware is manufactured from suitable clays whose properties 

between the softening point and the melting point make a great difference to the" 

baking process.    It is possible to make a clay v/hich is not suitable for the 

manufacture of stoneware into one which is suitable by adding flux such as 

nephelinic syenite or feldspar to it.    Stoneware always develops more or less 

colour during baking.    Typical stoneware products include:    flags,  some wall tiles, 

some household ware, products for industrial and agricultural uses. 

(ii)   Pressed earthenware, glazed pottery or porcelain articles prepared by 

the dry or wet methods.    These products include wall tiles, some household ware, 

and some products for industrial uses.    The raw materials used are:    white-baking 

ölay with suitable properties for forming,  white-baking kaolin,  feldspar,  nephelinic 

syenite, pure sand or ground quartz,  and limestone. 

(iii)    Earthenware,  glased pottery or porcelain articles manufactured by 

casting; slip in plaster moulds.    Products made in this way include some crookery, 

sanitary ceramic ware,  and artistic and ornamental articles.    The raw mat «rials 

used are the same as for (ii). 

The present situation 

In the Ivory Coast, present oeramic requirements are filled entirely by isjports 

and by pottery produced by artisans from red-baking clay. 

Imports of ceramics into the Ivory Coast now exceed 3,700 tonnes per year. 

Imports) of ceramics by neighbouring countries over the period 1966-1967 were of 

the following order: 

Sierra Leone 200 tonnes per year 

Liberia 2,300 tonnes per year    (estimated from 1963 value 
of imports of 680,000 
dollars) 
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Mali 

Upper Volta 

Ghana 

Togo 
TÌ ahn mai ii 

Ivory Coast 

Niger 

400 tonnas per year   Project for a ceramics 
factory with an initial 
capacity of 550 tonnes per 
year, with proposed expansior 
to 2,500 tonnes per year 

340 tonnes per year 

2,000 tonnes per year   Project for a ceramics 
factory at Saltpond with a 
capacity of 1,500 tonnes of 
tiles and 600 tonnes of 
sanitary ceraoic ware per 
yard. 

500 tonnas per year 

500 tonnes per year 

3,708 tonnes per year   Propos»1 to bulla a 
ceramics factory with a 
capacity of 2,000 tonnes 
per year. 

220 tonnes per year 

tfcan the cor MíOS requirements of neighbouring countries, especially Upper Volta, 

Ubarla, Togo, Dahomey, and üifer,  are taken into account, there appear to be asp le 

«rounds for building a ceramics factory in the Ivory Coast with an initial production 

capacity of 4,000-5,000 tonnes per year.    Studies made by SCÀ show that the Ivory Coast 

is in a very advantageous position on the Oulf of Guinea and has a railway line to 

Ouagadougou, which will be extended some time m the future to Niamey,    ffce Ivory Coast 

has an oil refinery, and above au the necessary basic raw materials. 

Imports of ceramics by Nest African countries over the period l«JéO-l<JÌ7, in value 

and weight, were as follow» (classification groupe 666, 662.4.4| 662.4.5; 812,2). 
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I'96ü 2,134 103» 
1961 3,. 395 2,001 285 2,578 98» ISO 594 
1962   595 1.945 3, 257 307 578    195 2.045 109» 268 386 
1963   596 3,948 2,319 2)2 227    243 6,510 2; 443 58* 396 518 
1964   432 2,204 2.418 

> 417 75   214 6.778 2,958 141 229 371 
1965   576 7,566 2,897 

et) 

•3 

525 115 6,140 2.658 I87 503 319 
1966   288 3,079 3,708 234 137 6,370 1.745 338 340 
1967 1,306 3,286 m 

•tí 1,664 504 
1968   541 1,532 4,614 2,579 1.867 706 

of U3 teUm). 

I960 587 242 72 
1961 1,401 606 424 73 342 66 59 153 
1962    142 859 3. 895 1.082 82 168     57 547 73 70 107 
1963    150 1,064 694 672 99 75     68 2,107 619 39 112 140 
1964   117 723 754 183 24     72 2,462 709 97 85 124 
1965   170 2,103 957 92 49 2,393 701 120 158 105 
1966     84 1,044 I.-05I 70 50 2,291 468 128 113 
1967      "~ 638 1,003 432 149 
1968   161 511 1,369 97Ö 509 211 

* fatUated Ïifureí 
  

BÉitBHIrftAK^EÉâ&iÉÉi 
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Laporta by the Ivory Coast itaalf wore as follows: 

Floor and wall tiles: I965 - 2,009 tonnes 

1966 - 3,006 tonnes 

1967 - 2,401 tonnes 

Ornamental and household ceramic goods: 

1965 - 

1966 - 

1967 - 

252 tonnes 

252 tonnes 

355 tonnes 

Sanitary ceramic ware: 1965 - 

1966 - 

1967 - 

EG* assumes that the rata of growth of consumption of ceramic good« over the 

period 1964*1980 will be as follows:   

536 tonnes 

450 tonnes 

530 tonnes 

- Ceramios for privata household use:    6.3 per cent per year 

- Ceramics for industrial use: 15,8 per cent per year 

- Ceramica for the construction 
industry: 9.3 per cent par year 

fas consumption of ceramic goods in the Ivory Coast would then ha am follows 
(in tonnes par year): 

Tilas and sanitary ware 

Household ceramic ware 

Industrial oeramic goods 

fot al 

2,217 
2?6 

_|1 

üm 
*,200 

470 

-Jfe, 

JIULUL 

4,340 

730 

139 

À 

5» Wô 

1 140 

2,518 3,730 5f190 7t2$0 

The above figuras on the consumption of oeramic art io las do not ino lude eleotrioal 

insulators, whioh can also be produced in the proposed factory.    BCA proposas the 

construction of a ceramic factory in the looality of Abidjan, with a practical capacity 

of 5,000 tonnée par year, mama up initially as follows: 
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Total 

1,000 tonn«« of sanitary ceramic ware 

700 tonne« of kitchen and table ceramic goods 

^00 tonnes of industrial ceramic goods: 

3^000 tonnes of tilos 

5,000 tonnes 

It is envisaged that production capacity will be expanded by 5iOOQ tonnes per 

year to give a final production capacity of 10,000 tonnes per year in about I985. 

ÍIJSJHMMIíI 

The following raw materiali aro used in the «anufaeture of ceramic articles: 

Stoneware: Kaolin (ordinary quality)    costing about 21 dollars per tonne 

Clay, costing about  14 dollars per tonne 

Pegnatite or nepholinic aye nit o,  costing about 17-30 dollars per tonne 

Quarts costing about  18-20 dollars per tonne 

Metallic colouring    costing about 200*300 dollars per tonne 

Finer-quality oeraaics: 

Kaolin (superior quality or good quality), costing about 60 dollars 
per tonne 

Pagaatito, costing ¿about 28 dollar« per tonne 

Quarts, costing about '20 dollars per tonne 

0lases and colouring costing about 300 dollars per tonna 

~ -   djrpsjiw, costing about 40 dollars per tonne 

Fireclay, costing about 100 dollars per tonne 

The usual composition, the fuel and power requirements and the productivity 

will be at follows* 

Quarti 

Pepi at ite or syenite 

Kaolin or clay 

Colouring and glase 

Unglaied ti lesi 

10 per east at ìli per tonas * ti.8 

30 per œnt at *>20 per tonne « 16.0 

57 per cent at 121 per tonne - 112.0 

a* *> fàW an \?m- iftQ 

*< 
H »28.8 l/t 

72 km/t-,    50 tonnes per year per workerj    2,000 keel/kg. 
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Industrial and agricultural atonaware; 

Quartz IO por cant at „"¡12 per tonne > 

Fegaatite or syenite 20 per cent f.t >17 per tonne » 

Kaolin or clay 68 por cent at .514 per tonne » 

Oíase and colouring 2 per cent at 1300 per tonne» 

n.2 

#3.4 

59-5 
¿6.0 

20.1 ¿/t 

Sleetrie power 

Fuel 

Productivity 

Fitta duality car-ic 

Quarts 

PafMtit« 

Kaolin (and clay) 

80 kWh/t 

1,800 kcal/kg 

70 tonnes per year per worker. 

10 per cent at »20 per tonne a 

30 per cent at 28 per tonne - 

60 per osnt at   ,60 par tonne . 

In «Edition, per tonne: 

Olas« and colouring       6 per cent at 1)00 per tonne - 

dypeua 10 per cent at MO per tonne * 
nrwU* 7 Mr otnt at SlOP Btr tonne « 

$2.00 

¿8.40 

MEt«» 
46.40 t/t 

Í 18.00 

M.00 

75.40 $/t 

662.4 

663,9 

666 

812.2 

661.4.4 

662.4.5 

663.9 

060.4 

666.5 
006*0 

Mlaftip^c power 

100 kWi/t 

130 kHs/t 

110 kltt/t 

110 km/% 

1,«50 % . 3?H 

300 t - 103t 

150 t *   j£ 

2,500 t - 50H 

Utt* 
2,800 koal/kff 

3,100 kcal/kff 

3,800 kcal/k* 

3,400 koal/kf 

•'•a*ffii lìMJEaSt» 
450 t - % 

200 t • 4% 

150 t - yf, 

60 t - i.ajf 

600 t - I25C 

40 t • 0.8* 

i»QQQ * • 20& 

2,500 t - 50* 

Productivity 

20 t/y par worker 

5 */y p«r worker 

10 t/y par worker 

20 t/y par worker 
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The elect ri o power r«quir«««Dt« for th*propo««d wuiufÄCturtaf profri 

95 kNh/t. •-  • -           

The heat requirements will he 2,720 kcal/kg. 

The productivity will be 25 tornea per year per worker. 

The Bean coat of the raw material« will be 52 dollar« per tones. 

Requirements for raw materiale, power and fuel will be aa f o Howe» 

will be 

Ordinary quarts 
Pegmatite or nephelinic syenite 

Ordinary kaolin and plastic clay 

Olaie and «et al lie co louring 

Pure quarti 

Pegmatite 

Washed kaolin and fine o lay 

Glase and net al lie colouring 

Liquefying materials 
Fine gypsum 

Fireclay 

Bleotrlc power 

Heavy fuel oil 

Process-quality fresh water 

250 t/yr at $ 12-18 per tonne 

750 t/yr at $ 17^20 par tonus 

1,425 V/r ** I 14-21 per tonne 

75 t/yr •* $ 300    per tonas 
250 t/yr at t 20 per tonne 

750 t/yr at % 28 per tonne 

1,500 t/yr at % 60 per tonne 

250 t/yr at $300 per tonne 

150 t/yr at S40 per tonne 

175 Vy* «* tlOO P«r tonne 
1,000,000 k«Vy*ar 

2,100 t/yr 

30,000 m /yr 

75 Vf* 
120 t/yr 

200 t/yr 

150 t/yr 

assaltai «•ÉMk U^MtfHMÉIriÉMifiaiMIAÉtateâfedÉMHÎU ^HHiâÉtf 
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Approximate breakdown Of cornai es manufacturing coat. 

(fjguret rounded off to thousand« of dolici 

Production capacityî 

Nada up ofi 

t 

Unit inveataent ooet 

Squipment/buildings ratios 

Total inveetments (thouaanda of dolían) 
Nada up of t    Equipment 

Buildings,  land,   ate. 

Dépréciât ioni 16 par cant on équipaient 

5 per cant on buildings 
fetal 

Maintenancet     6 par oent on equipment 

2 par cant on buildinf« 
Total 

Interest! 6 par oent on 25 par oent of tha 
investments 

Inaurano« and miscellaneous ooata 
(l% of investment«): 

•rodÄotivity 

Total number of employees 
Nade up oft 

llanageaent staff 

Technicians 

Shop supervisory staff 
Office staff 

5,000 t/yr 

1,000 t/yr of sanitary «ara 

700 t/yr of household war« 

300 t/yr of industrial carasio 
ware 

3,000 t/yr of tiles 

$640 par tonne par year 

55/45¿ 
3,200 

l,?60   (including 11,440,000 
imported equipment) 

1,440   (including 3350,000 
imported items) 

202 

354 

106   (includine 160,000 for 
imported apare parta) 

JS   (including ti,000 for 
135   imported materials) 

40 

It 
IS t/yr p«)r worker 

200 workers 

6 (including 3 expatriât« 
staff for 5 years) 

8 (including 2 expatriât« 
•taff for 5 y»w) 

a 
9 

mmm MÉH 
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Skilled workers 

Semi-skilled workers 

Other personnel 

Annual wage per worker and total 

Made up oft 

Management staff 

Technicians 

Shop supervisory staff 
Offloe staff 

Skilled worker« 

Semi-skilled workers 

Other perso »iel 

80 

63 
26 

hi lit 

•930 p.a. per worker x 200 

$6,500 p.a. per man z 6 

*3,250 p.a. per «an x 8 

$2,020 p.a. per nan x 8 

$ 970 p.a. per man x 9 

$ 590 p.a. per man x 80 

$ 570 p. a. per man x 63 
$   500 p.a. per man x 26 

'tftîilllÉi ff tifi) 

186.00 

39.00   . 

26.00 

16.16 

8.73 
47*20 

35.91 
13.00 

Social welfare oosts,  holiday», etc., 
(33 per cent of we«» bill) 

162,000 p.a. 

$480,000 p.a. Profits (15 per oent of destiláis) 
Raw materials  - 

($52 Ptr tonne x 5,000 tonnes Opir wat)   $273,000 p.a.    (includine Witl©0 fer 
imported •atavíate) 

Fuels   2,100 tonnes z $34 !»r tonas 

Ilectrieityt 1,000,000 kWi x 5 osata 
ttatert 30,000 a3 x 10 oent s 

Working capital fun» 

10£ interest on working capital fund 

Total wages and aooittl welfare ooets 
Made up oft 

direot 
indireot 
QAA • — • 

172,000 p.a. 
$50,000 p.a. 

$ 3,000 p.a. 

$300,000 p.a. 

$30,000 p.a. 

$248,000 p.a. 

$146,000 p.a. 

$ 38,000 p.a. 
$ 64,000 p, a. 

••BmmriitawBHmnMasmWMMiMMHiMaai ^liil^MÌÉÉltt 
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ourraaoy 

Depreciation 354 
»*»«•• and »alarle« 

Social welfare oorta 
186 

62 
48 (for 5 jraara) 

Profit« 480 

MÊÊâkJiiÊt 1,062 48 

Maint «nono« 
Intereet 

135 
46 

65 (spira parla} 

Inaurano« and ulto«lian« uà coati 32 
FIMI Ti 
Electricity 50 
IHtar 3 
la« Material» 2T3 •t 
Internat on workinf ospitai fund 10 

Inter—dJAt« on«t 
"~•^^^^^^^^^^^^^^^^eaaaBB*aiiiB» 643 
Turnover 1.T25 115 t©r 5 fa«« 

147 afta» 5 .yaara 

'itonmrii T la limi 

Building and oontt ruction 
work 

•Tuipawnt 

Inat allât ion vor* 
8t«ort-up ooata 

200 

1,200 

340 

3, tee 

PMN,
°"1 Hit 

m 
1,200 

240 

liP» 

Accordi«« to ta« formOa^. t, the pa**** t4iw wiU u t%m 
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áeeorttm to th« fornii* |j¿jjp   « t2, th« pay-out tint will b« 3.6 year* 

I « investments, I* m investment without borrow»«! capital 
Pn - net profits 

A • depreciation 

P • interest on loaos 

(Oontimwd fro« page 18) 

* Comparison of thii fifur« of US, l.?2 »iiUos with th« turney«* of U33 1.T1 

•illion «hew« that the ceramio products manufactured in th« proposed factory will be 

competitive on th« »e»t áfriew market and there are frounds for rssuAin* that oeraaloe 
oaa be exported to neighbouring oountrios,  especially Upper Volt«, Niger, fo§o, 
IWteny «uà Liberia. 

ifiiáfe«iÉi ^^ kMÀ 
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