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ABSTRACT 
Title: Ceraaic tile and sanitaryware factory 
Location: Uganda 
Background 
A local sponsor coapany, Sunrise Ceraaics Liaited, wishes to 
aanufacture ceraaic tiles and sanitaryware fro• local r~w 
aaterials. All tiles and sanitaryware are currently iaported. 
Harket ~ plant capacity 
A detailed aarket survey of Uganda and the regional aarket has 
been carried out as part of a UNIDO pre-feasi~ility study and 
the proposed product range is: Wall tile size 150 x 150 x Saa, 
floor tile size 100 x 200 x lOaa, sanitaryware range of aediua 
washbasin, redestal, saall washbasin, close-coupled washdown 
WC and cistern. The proposed Ugandan retail selling prices, 
including sales tax are: Wall tile USh 12,000/a2, floor tile 
USh 24,000/a2, sanitary-ware USh 43,000/pc <exchange rate USh 
720/USD>. Export price lOX higher due to sales tax differences 
in region. 
Capacity: Wall tile 32,000 a2/yr, floor tile 22,000 a2/yr, 
sanitaryware 10,350 pc/yr. 50X of production to be sold in 
Uganda and SOX in regional aarket. 
Haterials and inputs 
Tile clays, silica sand, feldspar can be of 100% local supply, 
sanitaryware ceraaic raw ~aterials 76X local, 24X iaported. 
Other i•ported inputs include glazes, packaging, cistern 
fittings, consuaables and spare parts. 
Location and site 
Alternative sites have been identified at Hbarara in SW Uganda 
and in Kaapala, which are both technically suitable fro• the 
required paraaeters of the tile and sanitaryware project. 
Project engineering for new factory 
This is based on using basic standa~d prove~ technology for 
tile and bench-cast sanitaryware production, avoiding highly 
mechanized handling systeas to reduce capital expenditure. 
Electrically heated kilns and dryers will be of interaittent 
design with high thermal efficiency and fitted with fully 
automatic prograaaable te~peraturA controls to ensure high 
quality. 
Han po Yer 
Total 71 personnel, Tile production 24, sanitaryware 
production 22, general workers 6, sales ~ distribution <Uganda 
~ Kenya> 16, adainistration 3. 
!.!.P)eaentation scheduling 
Implementation period 2 Years prior to coaaercial production. 
The promoters will employ a foreign conJultant to act as 
project aanager on their behalf during this period of 
tendering, construction, aachine installation and 
commissioning. 
Total initial investment cost for new factory plant 
The total cost of buildings, machinery and pre-production 
expenses is USD 4,859,343, 68.44 x foreign. 
Source of financ~ 
Equity from promoters and a foreign partner USD 3,259,676 
Equity from DFCU USD 299,667, Foreign Loans USD 1,300,000 
Annual operating costs 
Production year 5 total production costs USD 1,245,092 
Internal Rate of Return on Investment 
IRR = 12.75X, Re~urn on Equity plus Reserves 12.72X, 
Net Present Value 8 12X USD 211,071. 
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I. EXECUTIVE SUftftARY 

I. 1 ProJect backgrouad an• histcry 

Uganda is d~pendent on aid tor a large proportion of its 
require•ents. The country ts therefore seeking to diversify 
its industrial ba3e by establishing local industrtes, vhich 
Vill use local ••~ertals, thereby reducing its dependence on 
iaports. The building .. tertals sector, which is very 
iaportant for the provision of nev housing for the grovtng 
population, ts t•porting a very high proportion of its 
requtre•ents, despite the fact that the co~ntry has aany of 
the re~utred raw •atertals. A local co•pany, Sunrise Cera•ics 
Liatted, P.O. &ox 1065, Ka•pala, vhtch has been foraed by four 
Ugandan potenttal investors, recognized that there vas a 
potential for a factory to aanufacture tiles and sanitaryvare 
in Uganda. All tiles and santtaryvare are curr~ntly taported 
into the country but it vas knovn that aany of the raw 
aaterials for the production of these products are located tn 
Uganda. 

As the local sponsor coapany did not have the capital to carry 
out the rav •atertal testing or to carry out the necessary 
pre-feasibility study, they approached the Htntstry of 
Industry and Technology tn 1989 for possible UNIDO assistance 
tor this vork. The cur~ent pre-feasibtltty study was 
co••tsstoned in August 1990 and the field vork vas undertaken 
fro• October 1990 to January 1991. The study vas iapleaented 
based on UNIDO aethodologtcal requireaents presented in the 
•Manual for the Prepara~ton of Jndustrtal Feasibility Studies• 

A UNIDO atssion, tncludtng the backstopping officer, ftr V. 
Klykov and the tea• leader of the Global Ceraaics Liaited tea• 
of consultants, Hr G. J. Saith, visited Kaapala froa 18th to 
23rd February 1991. The purpose of the •isslon vas to brief 
~he local coapaay, Sunrise Cera•tcs Lt•tted and the Htnistry 
of Industry and Technology on the results and reco••endations 
of the pre-feasibility study and to discuss all aspects of the 
project. Based on these discussions this Pinal Report vaa then 
prepared. 

1.2 Harket and plant capacity 

The ~arket for the tile and sanitaryvare products fro• the 
proposed factory will consist of the local doaestlc aarket and 
the regional aarkets Kenya in particular. Froa the field work 
carrted out by the project tea• in both Uganda and Kenya. the 
type~ of products, vhtch vere aoat popular vere identified, 
their nor•al selling prices deteratned anJ their annual 
vo~u•es assessed. The voluaes vere assessed by using 
infor•atton fro• a no•ber of different sources, so that soae 
cross-checking could be carried out. The export statistics to 
all of the regtonal countries bordering Uganda froa the twelve 
!uropean Coaauntty countries vere also exaatned to cross-check 
against the infor•ation obtained in the f teld. After assesstng 
the total aarket deaand for tiles and sanitaryvare in 
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particular detail for both Uganda and Kenya, est1aates vere 
aade of the possible aarket penetration of this •arket by a 
nev factory located 1n Uganda. A realistic asaessaent of the 
plant capacity vas then·aade vith the knowledge that grovth 
rates In the housing sector vould not be very high over the 
next fev years. 

Kst1aates vere also aade of the potential deaand for tiles and 
san1taryvare in Tanzania, Zaire, Bur•ndt and luanda. However 
the Consultants decided not to add this deaand Into the 
calculations for the sizing of the factory but to treat thts 
deaand as a safety reserve, In case probleas occur at any 
ttae, vhtch would reduce ~he exports of products to Kenya. The 
Consultants feel that thts Is justified, as policies on 
taports and exports oi prod•cts-M9tv~en the regional countries 
have changed In the recent past and could change again In the 
f.ature. 

Proposed product range for a Ugandan factory 

Proa the f 1eld vork In both Uganda and Kenya and also the desk 
work In !urope on the other regional countries, the 
Consultants believe that the tile range of products sho•ld 
consist Initially of: 

1> Glazod vall tile, size 150•• x 150•• x 5•• 
u> Glazed floor ttle, size ·100•• x 200•• x 10•• 

Both of the above lteas are basic prod~~ts, vhtch vou!d ftnd a 
•arket in Uganda, Kenya and the other regtonal countries but 
overall wall tiles vould be the aajor product. In Kenya the 
floor tiles vould be a relatively atnor product due to the 
prevalence of the less expenstve vinyl tiles. The 
concentration 1n Kenya would definitely be on wall tiles. 

Proa the fteld work It ••• detera1ned that the sanltaryware 
range of products should consist of a reasonably aodern but 
baste range of lte••• Including: 

I ) 
II) 

I It) 
IV) 

v> 

Hediua washbasin 
Pedestal to •atch aedtua vas~basln 
Saall wall-11ounted washbasin 
Water closet, close-coupled wash•ovn type 
Cistern to aatch close-coupled water 
closet 

All of the above iteas are In good deaand in both Uganda and 
Kenya. 

Also on the aarket are 2uch sanitaryware lteas, sue~ as· 
urinals and as1an toilets but these are less in deaand than 
the basic range of sanltaryvare. As the cost of design, nev 
block aould~ and case •oalds ts quite high for sanitaryvare 
iteas, we dO not feel It Is justified to have these It••• in 
the initial product range. They could however be Introduced at 
a later date, nnce the factory is well estahl1shed vlth its 
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basic product range. 

Proposed selling prices 

Wall tiles 
Floor tiles 
Average tile price 

(baaed on aarket proportions> 

ilediua vashbaain 
Pedestal for aedtu• washbasin 
Saall washbasin <vall-1tOunted> 
Water closet <Close-c~upled 

vaah-dovn> 
Cistern <with f ittlngs> 

Average price/piece 

12 

Price/a2 <USh> 
12,000 
24,000 

18,889 

Price/pc <USh> 
50,000 
30,000 
30,000 

55,000 
50,000 

43,000 

Proa the detailed aarket survey, whtch the tea• a•dertook, we 
would expect a local factory to obtain up to a 50 per cen~ 
share of the aanttaryvare and ceraaic floor tile aarket In 
Uganda and approxiaately 30 per cent of the ceraalc vall tile 
aarket. The esttaated annual aarket share would be: 

Annual Esttaated Market S~are 
Total Ugandan aarket X aarket Barket share 

29,659 a2/yr 50 14,830 a2/yr Floor ti le 
Ila 11 t t le 
Santtaryvare 

48,623 a2/yr 30 14,587 a2/yr 
10,985 pc/yr 50 5,482 pc/yr 

The design of the proposed nev factory vill therefore be based 
on this deaand together·•tth that frow the Kenyan •arket. 

!sttaated leglonal "arket Share 

a> Bstiaated Kenyan aarket share 

A nev factory in Uganda entering the Kenyan aarket vould be 
unlikely to take aore than a 10 per cent share of the aarket 
on a regular basis, tes 7,200 pieces per year and i~ltially 
would be lower, until the dlstrlbutton syste• vas established. 
For the first fev years ve vould anticipate tha• the proposed 
nev factory could sell arounds 

5,000 pieces/year of sanitaryvare in Kenya 

This ts approxtaatety 7 per cent of the established no1•al 
aarket in Kenya. 

In the case of vall tiles, because of the vtde range of tiles 
available on the aarket, ve vould not expect a nev factory in 
Uganda to obtain 1tOre than 5 per cent ol the total aarket. 
Ceraaic floor tile have to overcoae the strong coapetition 
fro• the Kenyan produced vinyl floor tiles, vhtch can be sold 
for a •uch lover prtce. Sales of cera•ic floor tile in Kenya 
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are therefore expected to be very lov, despite the indicated 
deaand. 

For the p•rposes of this pre-feasibility study, using the 
average generated fig•re for wall and floor tile de•and, we 
estiaate that poteatial sales in Kenya would eventually be 
areund: 

lall tile 
Floor tile 

5X x 350,000 a2 = 
3X x 230,000 •2 = 

17,500 •2/year 
6,900 a2/year 

b> Eat1aated aarke~ in other neighbouring regional countries 

The regional aarket for tiles and sanltaryvare has been 
esttaated fro• the detailed export statistics froa each of the 
twelve European Co•ntry aeaber states to all of the regional 
co•ntries, netghbourtng Uganda. The 1989 rankings ares 

leg tonal iaperts of 'tile fro• the European CoaaunitY 

lanking Co•ntry Tile taporta (Tonnes> 

l Kenya 6,028 
2 Zaire 3,822 
3 Tanzania 694 
4 Uganda 248 
5 luanda 204 
6 Barun.ti 158 

Total 11. 152 

The total tile iaporta into the regional countries of Zaire, 
Tanzania, luanda and Buran•i froa both the European Coaaunity 
and other countries ·have been estt•ated as 6,357 tonnes or 
683,548 •2 of vall tile equivalents. It is esti•ated that a 5 
per cent aarket share could be taken by a new factory in 
Uganda, vhich eq•aies to a total of approxiaately 34,000 a2 of 
wall tile equivalents per year. 

legtonal i•ports of sanitaryvare fro• the European CoaaunitY 

Annual 
Ranking Co•n'try Sanitaryvare iaporta (pieces> 

I 
2 
3 
4 
5 
6 

Kenya 
Zaire 
Tanzania 
luanda 

·Uganda 
Burundi 

Total 

40,955 
29,926 
12,279 
6,547 
5,220 
1,030 

95,~57 

The total sanltaryware t•ports into Zatre, Tanzania, 
and Burundi have been estiaated as 77,883 pieces per 
is estt•ated that a 5 per cent aarket share could be 
a nev factory tn Uganda, which eq~atea to a total of 

luand'a 
year. h 
taken by 
3,883 
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pieces per year. 

Por the purposes of sizing the factory, the esti•ated •arket 
share, which could t.e taken tn these regtonal countries, has 
not been included in the calculation, as this potential •arket 
has been treated as a safety reserve tn case the exports to 
Kenya fall shert of expectations d-.e to changing Governaent 
poltc1es or aarket aondtttons tn the future. 

Estiaated plant capacity required for Uganda and Kenya aarket 

Proa our suaaartes of the potential aarket ~hare, which a nev 
factory could reasonably be expected to achieve, ve should 
provide for the follo•tng annual capacity. 

Santtaryware (pc) 

Vall tile (a2) 
Floor tile (a2) 

Uganda 
5,462 

14,587 
14,830 

Capacity per year 
Kenya 
5,000 

17,500 
8,900 

Total 
10,482 
32,087 
21,730 

On this basts, rounding to the nearest convenient production 
level, ve vould design for a net naleable production of 45 
pieces of sanitaryvare pieces per day, or 10,350 pieces per 
year. Vall tile viii be designed for 32,000 •2 per year and 
floor tile 22,000·•2 per year with the facility to easily 
change fro• one type of tile to the other, so that variations 
1n aarket deaand can easily be aet. 

Su•aary of design capacity for factory 

Vall tile 
Floor tile 
Santtaryvare 

32,000 •2 per year 
22,000 a2 per year 
10,350 pieces per year 

Proa the aarket survey work It ta knovn that there will be 
so .. de .. nd for tile and sanltaryvare products In the other 
regional countries, Including Zatre, Tanzania, Burundi and 
Ruanda. This additional de .. nd has not been Included in the 
above design capacity, as it has been treated a9 a safety 
reserve, In case any problea occ~rs with the Kenyan •arket at 
any ttae. Allovlng for ~he noraal trade flactuations the 
Ugandan •arket ls expected to take 50 per cent of the tile and 
sanitaryware output fro• the factory and the total regional 
•arket Is expected to tAke, on ~ consistent basts, 50 per cent 
of the both the tile and sanitaryware production. 

The tea• have calculated aachlnery requireaent• based on a 
five-day vorklns veek, single 8-hour shift working and a 48-
veek effective vorktng year. Kilns vtll be expected to operate 
over six days pe~ veek and on a 24 hour basts, aost of the 
ftrlng being dar:lng the ntght, vhen the 11kel1hood of power 
cuts 1s reduced. Daring the 8•hour shtft, allowance has been 
•ade tor one hour of dovnttae. All loss ratios throughout the 
production process have been Increased above noraal 
expectations to take account of the learning curve of all 
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personnel. 

Thia ta based oa ac•1ev1ng aa export price 10 per cent higher 
than the do•estlc price. vktch frcna the •arket sur••7 appears 
reasonable te expecti d•e to the 12 per cent differential In 
the sales tax between Uganda and Kenya. 

Ann•al ••venue USh ll,000) 
Uganda KeDl& Total 

s~nltaryvare 171.173 188,290 359,483 
Vall tiles 147,892 182,~81 310,153 
Ploor tiles 2031077 2231885 4281482 
Total net revenue 521,942 574,138 t.098,078 
Sal~• t&X 1581583 1031344 2581927 
Total gross reven•e 878.525 677,480 1,358,005 

This Is equ1valen~ tos USD 1.52·•tllion (net> 
USD 1.88 atllion (gross> 

D1atr1but1on Systea 

For the do .. atlo aarket, Irrespective of whether a new site In 
ftbarara or near K .. pala Is used for the factory, It ts 
necessary to establish a sales shop and dlstrtbuttoa centre 1n 
ka•pala city. Beca•se ~•e aarket Is so saall, the tntefttton 1• 
to sell the aajort~y of the products directly fro• the Kaapala 
shop a"~ ~actory site. For soae of the •ore reaote towns a 
distributor aay be required but the 1ntentton voald be to keep 
this to a •Int••• to -axtatze returns. 

J.n Kenya, beca•se of the large nuaber of hardvare stores, It 
ts necessary to have a salesaan stationed 1n Nairobi to 
control the dtstrtbutton of the prodwcta In that country. 
Preatses large eaough to hold a.reasonable stock of product~ 
would be necessary, so that the factory could coapete aore 
eastly with the local producer of tiles and santtaryware by 
offering taaedtate 4eltvery fro• stock. 

Dtst~lbutlon of the sales to the other regional co•ntrtes 
would be con•rolled tnttially fro• the Kaapala shop, as the 
level of aales·would not justify the establt•h•ent of a aales 
and distrtbutton shop In these countries. Local distributor• 
would therefore be used to develop sales, backed up by regulAr 
visits to these countries by the Sales ftanager. 

qualttY of Production 

The technology chosen for the factory ts tradtttonal and 
basic, being labo•r tntenstve, rather than capital tn,enstve. 
However In the case of dryers and ktlna, these u1ll be 
provided vtth autoaattc progra••able teaperature control 
systeas, as the quality or productton ts to be to noraal 
european standards. It ta qutte po3stb!~ to achteve th••• 
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quality standards providiag th•t ~h• training progra••ea for 
all persoanel are thorough and thi~ has been provided for in 
the costings of the projeet. Overseas training for key 
personnel is vital, so that the q•alit7 standards can be 
aaintatned consis~ently at european standards. 

The •ajority of the raw aatertal i"P•ts are available fro• 
local deposits, including kaolin, feldspar, silica sand, 
quartz, plastic clays and talc. Saapling of these aaterials 
•as undertaken as part of this project by the project teaa•s 
geologist and the geologist of the Departaent of Geology and 
Rines, together Vlth a director of the loc~l sponsor coapany, 
Sunrise Ceraatcs Ltatt••· initial asaessaent vas aade of 
q•altty and reserves of deposits and saaples of the aost 
likely deposits were air-freighted to Colo•bo, Sri Lanka for 
detailed testing at the U•IDO-s•pported Ceraa1c Research and 
Developaent Centre (CIJ>C) at Piliyandala. 

lav •atertals for tiles 

It was deteratned that for wall tile and floor tile production 
100 per cent of local aater1als caw be use• In their 
respective body foraalatlons. 

A suitable •all tile body formulation vas found t~ bet 

Rakvono Ball Clay 
Buwa•\M> Kao 1 in 
Lun7a Feldspar 
Klslnga Talc 
Dliau Stltca Sand 
Total 

33 
23 
18 
14 

_g 
100 

A suitable floor tile body foraulatlon vas found to bee 

ftukvono Ball Clay 
Lunya l'elclspar 
Dttau Silica Sand 
Buvaabo Kaol tn 
Total 

29 
25 
24 
22 

100 

In addition, tt vas found that the addition of 2 per cent of 
"•nganese Dtoxtde to the body vlth ball clay at 28 per cent 
and kaoltn at 21 per cent gave vater absorption results of 
less than 3 per cent, therefore such ttle vould be suitable 
for the severest of cltaates vtth freeze-thaw conditions. 
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Ra• ~at&rtals for s~attaryvare 

For santtaryvare- It vas found that the local plasttc clays 
vere not suitable as part of the body for••latton, as they 
contained a btgtl percentage of tron bearing coapo•nds. Fo~ 
santte~yuare, therefore, It ts necessary to 1aport a 
proportion of white-firing ball clay, which will aaount to 
approxt•ately 24 per ce•t of the aanltaryvare body atx. Thts 
ts nor•al practtce on aany sanltaryvare factories throughout 
the world, as deposits of htgh quality vh1te-f1r1ng ball clays 
are relatively few tn the world. 

A suitable saattaryware body foraulatloa has been deteratned 
aaz 

x 
Lunya feldspar 30 
Buwaat.o ka~ltn 25 
Dlt•• stl!ca sand 21 
!VVA ball clay 7 
Hycaat Ye ball clay 17 

Total 100 

Other types of ball clay fro• different countries •ay be 
substituted ta the abcve atx, tn vhtch case the proportion 
necessary ••Y alter attghtly froa the above foraulatlon. 

Other Imported tftputs v1ll be glazes, Plaster-of-Parts, 
packaging •ater1ala, con•••ables and cistern fittings. The 
total annual forelga cost of 1aported rav aatertala and Inputs 
vtll be USD 206,708. 

The local costs of all raw aatertals and inputs viii be USD 
186,860 whtch Includes 50 per cent of the taport duttes paid 
on entry of the foreign Inputs to Usanda CSO per cent can be 
reclataed, baaed on exports of 50 per cent of the production). 

The sales tax paid on rav aatertala and inputs aaounta to USD 
33,374 bat this can be reclataed ••atast the sales tax due to 
the Sovern•ent fro• the sales of the factory. 

The f•ctory vtll obtain Its pr~cess water fro• a neighbouring 
river source and drinking va~er fro• the Hbarara auntctpal 
supply. Electrtctty vtll be a aajor tnput, aa all kilns aust 
use electrtctty for firing of the products. Alternative 
taported fuels, such as kerosene and liquid petroleua gas are 
expenstve and so .. tt•e• uncertain tn supply. The factory 
therefore aust be provided vtth an Installed capacity of 1,500 
KVA. 
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S.aaary ot raw aater1al aacl laput costs by 2rocl•c~ 

a> Tile raw .. tertal ••• lBp!t coat• (OSDJ 

I tea 

Ceraa1c raw 
llater1al 
Tile 1laze 
Co1u111.111ablea 
Packaa1ng 

l'ore1ga 
Co•t x 

41,041 35.9 

Local 
Coat 

72,220 
2,052 
2,000 

Sahts 
Tax ---

5•1.9 
l.tl 
I. 5 

7,220 
4,514 

200 

Total 
Cost 

79,442 
47,807 
2,200 

- pall••• 2,200 1.7 228 2,508 
- boxes ee.ooo. 57.7 3.300 2.5 7,280 78,560 
-polythene 1,254 I.I 63 0.1 137 1,454 
lap. spares 8,000 5.3 300 0.2 880 8,980 
Local spares 3,000 2.3 300 3,300 
Balld. bpalr l,500 L l 150 l,850 
lfater 2, OAO I. 5 2, 000 
Klectr1c1ty 32,981 ~.o S?,981 
~·~·=·=•-"'0=1~1~~~~~~~~~~~--•~o~,~ooo'-=-'=~--~7~·~8;.__~~~~~~1~0,000 
Total 114,295 100.0 131,878 100.0 20,871 288,842 

The fore119 costs of t~e-ra• aatertala aod t•p•ta .. ount to 
42.8 per cen• (Incl. S&lea Tax>. 

bJ Sanitaryware rav .. tertal aad lap•t costs CUSD> 

I tea 

Ceraalc rav 
later1al 
laported clay 
Glaze 
Plaster 
Consuaablea 
Packaging 
- pallets 
- polythene 
Clat. fitting 
lap. spares 
Local spares 
Build. repair 
Water 
llectrlclty 
Puel Oil 
Total 

l'oretga 
Coat 

15,300 
15,883 
4, 140 
4,000 

1,540 
45,540 
8,000 

92,413 

18.5 
17.2 
4.5 
4.3 

l. 7 
49.3 
8.5 

100.0 

Local 
Coat 

19,499 
765 
796 
207 
200 

1,540 
77 

2,277 
300 

3,000 
l,500 
2,000 

13,024 
10,000 
55,184 

x 

35.4 
l.4 
I. 4 
0.4 
0.4 

2.8 
0.2 
4. I 
0.5 
5.4 
2.7 
3.6 

23.6 
18. I 

100.0 

Sa lea 
Tax 

I, 9'j() 

l,883 
I, 748 

455 
440 

154 
189 

4,884 
880 
300 
150 

12,703 

Total 
Coat 

21,448 
17,748 
18,438 
4.602 
4,840 

l,694 
I, 786 

52,811 
8,880 
3,300 
1,650 
2,000 

13,024 
10,000 

180,300 

The total foreign coats of the rav aaterlala and Inputs aaoant 
to 57.7 per cent c1ncla•1n1 sales tax>. 

Glaze coat• could poaatbly he recl•ced In the f•ture by 
cleveloptni frltte• glaze ltasea for the ttle and •-ltaryvare 
pro•ucts fro• loca) cera•tc ra• ••••rials bat glaze atat•• 
vou,d still have to he l•ported. 
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Packaging costs co•~ld possibly be reduced by sourcing aore 
packaging •aterial fro• a regio•al s•pplier, as the fteld vork 
deter•ined that there •as no do•esttc •••ufact•rer of 
cardboard boxes and polythene. The aanageaent of the co•pacy 
co•ld also dectde to red•ce the level of packagtng• if they 
are confident that the cosseq•ential daaage during transport 
caa be ainiatzed. 

laported lteas. vhlch are unltkely to be reduced or ellainated 
by local substlt•tlon are the Plaster-of- Parts. Cistern 
fitttngs and 1aported spare parts. 

1.4 Location and site 

The location of the proposed new proJect ts at Bbarara tn 
south-vest Uganda, vtth an alternative stte tdenttfted close 
to Ka•pala. The ~asta of this pre-feastbtllty ts based on the 
lbarara site for the ne• factory. as thts is the site fa•oured 
by the local sponsor coapaay. The ftbarara stte ts close to a 
few of the local raw aaterials. the rest being close to the 
Ka•pala ar6a. Rbarara has the advantage that it ls in an area 
deatg•ated for addttto•al tndustr~al developaent and has good 
water aad el«H:trictty s•ppltes. The site has good road 
connectto~a to Kaapala. vhtch ts the aajor aarket area. 
altho•gh tae distance fro• Kaapala ls a slight dt~advantage. 

It should be noted that a new factory b•tlt tn one of the 
tndastrtal areas of Ka•pala would have approxlaately the saae 
Internal iate of letarn. aa a new factory stted tn Hbarara. 

One possible alternattve stte near Kaapala has the advantage 
of being an existing ceraatcs factory, African Ceraatcs 
Co•pany Li•tted, which aanufactures crockery. This already has 
••ch of the stte infrastructure an4 buildings req•tre• for 
tile and santtary•are production, resulting in capital cost 
savtnga. There •ould also be additional operational cost 
savtngs by aergtng the existing crockery production unit vtth 
a ttte and sanitaryvare unit. Thts extatsng fa~tory ta 
curreatly operated hy a Oovern•ent parastatal and ts therefore 
not attractive for consideration by a private coapany unless 
it ts privatized. T•t• ts under active discusston by the 
Governaent, therefore, lf a ftr• decision ts aade to privatize 
this co•pany, this Site would prove to be aore attractive than 
the Mbarara atte. 

1.5 ProJect engtneertng data for a nev plant 

The project engtneertng of the project has been deteratne4 by 
the tea• on the basts of ensuring that the productton process 
ts as staple as possible, using baste standard equtpaent, 
Which can be easily aatntained and repaired In the Ugandan 
vorktng envtronaent. At the aaae time the equ1paent ha• been 
chosen to produce htglt •aaltty products to european standards. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 
I 
I 
I 
I 
I 
I 

Fro• the •ar~et ••rvey vork carried out by the tea• in ~ganda 
and Kenya, it vaa d~teratned ~hat the •ajortty of purchasers 
vant first quality tile and santtaryvare products to European 
standards. The designs of the santtaryvare required are aodern 
but not too ornate. The project has therefore been destgned on 
the basts of pro4•cing high quality prod•cts vtth as st•ple a 
production process as possible, using standard baste equtp•ent 
rav •atertal and pro4uctton eq•tp•ent, vhtch can be easily 
•atntatned tn Usanda. In the case or the dryers and kilns. 
these vtll be pro•tded vtt~ auto•ated progra••able te•perature 
controllers to ensure t~at a constate~t high quality ts 
achieved tn the ttle ~nd santtaryvare products. 

The factory destgn includes the follovtng secttonss 

t) Co••on rav •atertal storage 
tt) Co••on prtaary crushing 

ill) Coa•on final grtndtng and atxing 

tv) Santtaryvare casting & drytng 
v) Santtaryvare glazing 

vt) Santtaryvare firing 

vtt) Tiles pressing 
vtti) Ttles drying 

IX) Ttlea biscuit firing 
x) Tiles glazing 

xt> Tiles glost firing 

xtt) Inspection, testing and reclatatng 
xttt> Asseably, packaging and warehouse storage 
xtv) Service departaentsz - aouldaaklng for sanltaryvare 

- coaaon glaze preparation 
- coaaon control laboratory 

Because of the saal! size of both the tile production unit and 
santtaryvare productton antt and the need to reduce th~ 
capital expendttare to the •tnl9'1a, tt vas dectded t~~t all 
tile handling vould be aanual and that santtaryvare production 
would be by the tra•tttonal bench-casting process, vhtch ts 
labour i~ter.stve. Autoaattc tile handling systeas and 
autoaatlc battery casttns systeas for santtaryware are not a 
viable option for the lov volaaes of products required by the 
aarket In Uganda and the regional countries. 

Por drying and f trlng of the products however, the drying and 
flrtng systeas Will be ••toaattcally controlled on pre-set 
prograaaes, so that the quality of the products can be 
aalntatned at & consistent standard. The factory has been 
designed to ••R•facture tiles and santtaryvare to european 
standards, as this ts a requtreaent of the aarket tn both 
Uganda and the neighbouring countries. 

The chotce of tile biscuit kilns, tile glost k1lns, ttle 
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dryers and sanitaryvare kiln is dictated pri•arily by the lov 
production req•tre•ents. The only coat effective option is to 
use •odern fibre-lined highly fuel-efficient interaittent 
kilns vith auto•atic prograaaable te•perature controllers. 
This viii ensure that consistent firing results can be 
achieved even during the start-up pertod and that european 
standards of quality can be •aintained. Alternative types of 
kiln, such as tunnel ktlns, roller hearth kilns and skate 
kilns are only cost effective for •uch larger volu•es of 
product ton. 

The saae arguaen• dictates that tunnel dryers and flat belt 
dryers cannot be used on this factory for tile and that 
interaittent chaaber dryers are the best coat-effective option 
for this product. In ihe case of sanitaryvare, because of the 
lov-volume of production, the tea• have decided on traditional 
in-situ drying in the casting shop, rather than increasing the 
capital expendt~•re by incorporating a specialised 
aanltaryvare dryer Into the factory. 

The building requtreaenta vtth in-ground •ixtng and storage 
arks result in buildings coats of USD 575/a2, vhtch ls in the 
•Id-range of current prices 1n Uganda. The sua•ary of the cost 
of the land lease prea1ua, building, •achtnery and equtpaent 
capital tte•s isc 

us Dollars 
Fore1sn Local Total 

Land lease preatu• 5,000 5,000 
Stte prepatration 4,000 4,000 
Buildings & civtls 1, 225,000 1,225,000 
Auxiliary service 80,000 170,000 230,000 
Plant,·•achtnery 2,773,000 2,773,000 

Total 2,833,000 1,404,000 4,237,000 

1.6 Plant organizatton and overhead costs 

The proposed nev factory ta a relattvely saall production unit 
Vith a li•tted range of tvo baste products, tiles and 
sanitaryvare. It ta therefore proposed that the cost centres 
for this factory are divided tnto five •ain groupings& 

t) Tile production coat centre 
ttJ Santtaryvare production coat centre 

itt) Ad•tntatratton and finance coat centre 
tv) Sales and dtatrtbutton cost centre 

v> "tscellaneo•a factory overheads cost centre 

It ts t•portant to accurately cost both tile and santtaryvare 
production separately, as each should be assessed aa an 
independent prof it centre. 

The aajortty of the overhead coats have been allocated under 
ad•tntstrattve overhead coats, f inanctal costs and 
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depreciation, according to the requireaents of the Hanual. 
However, other overhead costs vill be allocated, as follovs, 
under aiscellaneoua factory overheads: 

Cost <USJ>> 
Leaatng coat.a of ftbarara stt.e 
Safety tt.eaa 
Cleantng aatertala 
Laboratory aateriala 

400 
2,000 
2,000 
2,800 

18,400 ftobile plant. running costs 
Maintenance an4 labo•r coats <see VIII> 3,100 

Total atacellaneoua factory overheads 28,500 

It should be not.e4 that. the adainistrattve overhead cost ta 
high fro• year 3 to year 7 incluatve due t.o the coat.a of a 
foreign technical aanager. A ftve year tera, hovever, ts 
thought to be absolutely necessary for the technical aanager 
to ensure the success ol the lactory, due to the high degree 
ol technical kno~ledge and sktlla required. Thts vtll ensure 
that the counterpart local General Manager ts fully trained tn 
all aspects of operating a ceraatcs lactory before the loreign 
technical aanager leaves the country. 

Under the schedule lor the vorking capital lor Years 3 - 5, 
during the pertod that the lactory ts building up tta 
product.ton level, the factory overhead coats and the 
adatntstrattve costs •••t be treated as ftxed costs. The 100 
per cent capacity tn this schedule ts the nor•al leasible 
capacity, vhtch ta realtsttcally acht~vable on a noraal basts 
in Uganda. 

1.7 Haneower 

Excluding the board of directors, the total nuaber of local 
per~onnel requtred for the project Viii bez 

No. 
Ttle product.ton departaent 24 
Santtaryvare product.ton departaent 22 
General 8 
Sales 18 
Adatn istratton ~ 

Local total 71 

The tile product.ton depar-t•ent requires 2 skilled personnel, 7 
seat-skilled and 15 unskilled. The sanitaryvare depart•ent 
requires 12 skilled personnel, 7 se•t-sktlled and 3 unskilled. 
The general section includes tvo skilled and 4 unskilled. The 
sales depart•ent, tncl•ding staff at the factory stte, Kaapala 
shop and Natrobt ahop requtres 2 skilled, 5 seai-sktllod ani 9 
unskilled, the unskilled being the security staff and 
labourers. The adatntstration departaent requires 2 skilled 
and l seat-skilled. As the akil! level in certain ar~as of the 
fac~ory are quite high, it will be necessary for four of the 
key personnel to have 3 •onths overseas training, followed by 
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additional tralntng on-site. 

Due to the technical nature of cera•ics production, a foreign 
technical aanager vill be required for a period of five years 
after the coa•enceaent of production to assist the local 
General ftanager in all aspects of operating the factory. 

There ls an adequate pool of labour for aost of the job 
functions on the factory, both In the ftbarara area and the 
Kaapala area, both of •~tch have a high level of uneaployaent. 
Hovever all personnel vlll have to be trained In their 
specific duttes. A relatively slow build-up to the noraal 
feasible capacity has therefore been esttaatPd vlth 85 per 
cent of feasible capa~lty betng achieved in Year 3 of the 
project, 85 per cent in Year 4 and 100 per cent tn Year 5. The 
feasible capacity ts that, vhtcb i:! realistically achievable 
under Ugandan operating conditions. 

Suaaary of annual costs of labour and adaintstratton by 
product 

a) Tiles 

Direct costs 
SOX of Indirect costs 
SOX of AdatLtstratton 

Total 

b> San ttaryvare 

Direct costs 
SOX of Indirect costs 
SOX of Adatntstration 

Total 

l.8 !.!Pleaentatton scheduling 

Cost 
Foreign 

43,000 

43,000 

43,000 

43,000 

US Dollars 
Local 

11,850 
1,550 
1,858 

15,258 

11,383 
l,550 

_b859 

14,792 

Tot - !. 

II, 850 
1,550 

44,858 

58,258 

11, 383 
l,550 

44,859 

57,792 

The total i•pleaentatton period for a nev site in Hbarara or a 
nev stte in Kaapela will take a totai period of tvo years 
before co•aerclal production can co•aence. 

This vill include a six •onth pl&nn1n1 and tendering period, 
followed by a constructton pertod for the ctvils and building 
of nine •onths. Durtn1 the 3rd six aonth perto~ aachinery and 
equipaent vill be installed and tested individually. Dqring 
the •th six-aonth period the final individual testing vtll be 
carried out, followed by the process testing. The process 
testing Vill be coaplete by the end of Year 2 of the project. 

As the local sponsoring coapany has no director, vho ts 
experienced in the project •anageaent or planning of a nev 
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industrial enterprise. it is therefore essential that the 
necessary expertise in these taportant areas 1s provided by a 
foreign consultancy. However. as directors of the sponsoring 
coapany would be available f~r part of the tiae of the 
iapleaentation period to assist tn the general supervision and 
local arrange•ents. this Vill reduce the tiae spent on-site in 
Uganda by the foreign consultants. Continuous contact would be 
aatntatned between the consultants and the directors of the 
coapany. The esttaated costs for the necessary foreign 
consultants during the two-year iapleaentatton period are 
included in the pre-production capital expenses of the 
project. 

Construction period 

The construction, erection and installation supervision vill 
involve the inputs of a foreign kiln engineer for a period of 
one aan-aonth and tvo equipaent installation engineers for a 
period of tvo aan-aonths each. Local superviston by the 
directors of the sponsor coapany vtll be continuous. 

Hachinery and pr3ceas coaa1ss1on1ng 

The supervision of the aachtnery and proces~ coaaissiontng 
period Vi II require the services of a fore i@.n project aanager 
for a stx-aonth period and the services of f.vo process 
engineers for a total of three aan-aonths e4ch. Local 
supervision by the directors of the sponsor coapany vtll be 
continuous. It ts ant~ctpated that the foreign project aanager 
vould reaain •Ith the coapany after coaaissioning has been 
coapleted by the end of Year 2. to act as the foreign 
technical aan•ger, vho vould assist the local General Manager 
in the operation of the coapany. 

All other pre-production costs have been identified and 
costed. These include the labour build-up. arrangeaenta for 
supplies and aarketing, build-up of connections and other pre
liainary costs. The total pre-production capital expenses 
aaount to : 

Foreign 
Local 
Total 

USD 
492,876 
128,667 
622,343 

It should be noted that the iapleaentation period of the 
project would be reduced by a aint•u• of one year, if the 
alternative African Cera•ics stte near Ka•pala was used for 
the project. rather than the undeveloped stte at Mbarara. The 
consequential f inanctns ~ost savings would be considereble. 

The Consultants reco••end that the decision on the project 
shculd be taken Within six •onths of this report, otherwise 
aany of the financial paraaeters •ay have chansed to an extent 
that a co•ple.,ft r~vt~u of pr!c!ng wt!! be necessary and ~he 
ftnanctal analysts Will have to be repeated. 
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1.9 Financial and econoaic evaluation of a new plant 

1.9. I Total initial tnveataent costs 

Land and site preparation 
Ctvtl and engtneer1ag works 
Technology and equipaent 
Pre-production capital costs 
Total investaent costs 

l.S.2 Sources of ftnanctng 

9,000 
1,455,000 
2,773,000 

622,343 
4,859,343 

All of the aajor financing tnstttuttons in Uganda and Kenya 
were visited by the project tea• to deteratne, which of the 
organizations would be prepared to finance the project with 
local funding and foreign exchange funding, on the aas•ap·tton 
that it was viable •. The aost enthustasttc was the Developaent 
finance Coapany of Uganda Liaited (DPCUl, vho were willing to 
finance the project with both equity and loans, subject to 
aeoting strict criteria. The aost i•portant was that the 
project had to have a detailed feasibility study •nd a proven 
export potential for its products, otherwise no financing 
would be gtven. The East African Developaent Bank (~ADB> also 
gave loans with the saae condition about exports. As we have 
deterained that there ts a definite potential for exports to 
Kenya for ap~roxiaately half the production of the proposed 
factory, the project sattsftes this criteria of the aatn 
sources of finance. Other export pctenttal has also been 
identified in the other regional aarkets, including northern 
Tanzania, Zaire, luanda and Burundt, uhtch further 1aproves 
the chances of funding being arranged by the DFCU. 

As all financing Institutions require security on the land and 
buildings, this, in effect, liatts the aaount of loans, which 
~an be obtatned for the project to a aax1aua of USD 1.4 
atllion. A substantial aaount of equity aust therefore be 
placed into the project by the proaoters. This has the 
advantage of reducing the equity-to-debt ratio but leaves the 
proaoters with the problea of raising approxiaately USD 1.9 
aillion equtty in foreign exchange plus USD 1.4 aillion in 
local currency. As supplier credits for Uganda are very 
difficult to obtain, this aeans that a foreign partner ••st 
join the coapany vtth the required aaount of equity capital. 

1.9.3 ProJect f!nancing 

Equity fro• proaotera 
lqut1:y froa DPCU 
Total Equity 

Loan f roa rl'CU 
Loan f roa EADB 
Total Loans 
Total f inanctng 

USD 
3,259,676 

299,667 
3,559,343 

500,000 
800,000 

1,300,000 
4,859,343 
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The lapact of the cost ·of ftnanctng and debt servtctng on the 
project proposals ts •uch red•ced due to the healthy equity 
to debt ratto of 83t27, caused by the lt•tts on and the 
condtttons of lending by both the DPCU and the IADB. 

The public policy and regalattons on the ftnanctng of nev 
industrial projects changed In Nove•INtr 1990 vtth the passing 
of the new lnvestaent Code. Thts Code allows all aachtner7 and 
equtpaent tor nev tactortes to be taported free of sales tax 
and t•port duties. l•port daties on the taputs required for 
products, vhtch are exported can be reclat•ed and there ts a 
five year tax holiday for Corporation Tax, coa•enctng froa the 
date when co••erctal prodactton begins. 

l.9.4 To•al annual operating costs <Year 5> 
USD 

Factory costs 
Adatntstratton overheads 
Sales and dtstrtbutton costs 
Operating costs 

Ptnanctal costs 
Depreciation 

Total annual prod•ctioR costs 

1.9.5 Sales tax and custoas duties 

435,301 
115,987 
82,813 

814,081 

184,178 
488,834 

1,246,091 

All sales tax, vhtch ts paid on inputs by the factory, can now 
be off-set against the sales tax payable to the Govern•ent on 
the sales of products fro• the factory. This ts st•ilar in 
operation to a value added tax syste• but the value of sales 
tax can vary. Tbe sales tax on· inputs ts currently 10 per cent 
and the sales tax on sales revenue ts 30 per cent. As this ts 
a transfer pay•ent to the Governaent, the COHFAI analysis uses 
only the net Input co~~ and the net sales revenue to analyse 
the ftnanctal ·perforaance of the project. Under the nev 
Invest•ent Code of·Nove•b~r 1990, the taport duties on the 
Inputs for exported products can be reclataed. As 50 per cent 
of the produ~tion ta to be exported, only half of the iaport 
duties actua1ly paid on foreign inputs are shown in the COMPAi 
analysis, as part of the local costs. The reaatntng 50 per 
cent of duties vtll be reclaiaed froa t~e Custo•s and !xctse 
Depart•ent by the factory. 

1.9.8 Nev Inveataent Code 

a> No custoas duties are payable on nev capital tnvest•ent 
tn •achtnery and equtp•ent. 

b> No Corporation Tax for ~ S-year period fro• the 
co••ence•ent of co•aerctal operations. 
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1.9.7 Inventories 

It is necessary to hold three aonths supply of both iaported 
and local rav aaterials and spare parts for buffer stock 
purposes and for testing, in the case of the local rav 
aaterials. The technology chosen results in a Work-in-Progress 
requireaents of 7 days and the size of the factory vith its 
chosen product range and sales distribution systea Will 
require 7 days of finished stock. 

1.9.8 Net Working Capital Requireaents 

The working capital requireaents have been based on the 
inventory requireaent~ and an average 30 day accounts 
receivable and 30 days payable. Cash in-hand is estiaated at 
2.6 per cent of net working capital, operating at 100 per cent 
noraal feasible production capacity. 

1.9.9 Depreciation 

The current allowable depreciation rates are: 

Vehicles 
Machinery & furniture 
Buildings 
Pre-production expenditure 

x 
25.0 
12.5 
2.5 - 4.0 

10.0 

In the COHFAR analysis we have used a rate of 2.5 per cent for 
buildings, as buildings in Uganda, once built, are expected to 
have a useful life of 40 years. 

1.9. 10 Corporation Tax 
' 

Corporation Tax is charged ~t 40 per cent of taxable profit. 
Allowances include a one-tiae allowance of 20 per cent of 
machinery costs in the first year of production, an Industrial 
Build!ng Allowance of 4 per cent of the cost of buildings and 
machinery in the first year and 4 per cent on the residual 
each succeeding year. Under the new Investaent Code there is a 
five year tax holiday for new companies, comaencing fro• the 
date of commercial production. 

1.9. 11 Result~ of the COHFAR analysis for the new factory 

a> 

b) 

C) 

Of the total initial investment of USD 4,859,343, USD 
3.25 million has to be provided in equity by the 
promoters, due to the lending limitations and conditions 
of the DFCU and EADB. Of this USD 3.5 million, USD 2.02 
million has to be in foreign exchange. 

The Net Present Value at 12 per cent is USD 211,071 

Internal Rate of Return on investment is 12.75 per cent 
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f) 

g) 
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Return on equity plus reserves is 12.72 per cent. As a 
foreign partner would have to be found by the proaoters 
to provids the foreign equity capital required. this Rate 
of Return is low but does allow soae interest fro• a 
potential foreign investor. 

Despite the very high cash outflows in the early years, 
however, the project as a whole appears reasonably good. 
albeit with low returns, with accuaulated cashflou 
becoaing positive Cie: payback froa cash> in Year 9 of 
the project <7th production year> and a healthy debt 
service ratjo, even with variations of up to 20 per cent 
in the Net Cash Flow. 

Sales prices are the aost sensitive variable. A 20 per 
cent increase in sales prices results in a Rate of Return 
on investaent of 19 per cent and a 20 per cent decrease 
in sales price would result in a Rate of Return of only 6 
per cent. 

Variations of plus or ainus 20 per cent in the initial 
investaent cost and operating costs create IRR ranges of 
10 to 17 per cent and 11 to 16 per cent respectively. 

h> The breakeven production level is 60 per cent excluding 
finance and 75 per cent with finance. 

i) There is a significa~t loss, aaounting to 60.27 per cent 
of total sales revenue in the first production year (\ear 
3>, when operating at 65 per cent of noraal feasible 
production capacity. In production year 2, operating at 
85 per cent of noraal feasible production capacity, there 
is a saall profit, aaounting to 5.40 per cent of total 
sales revenue. In production years 3 - 5 the 
profitability iaproves a little to a range of 13.61 -
14.70 per cent of total sales. Fro• production year 6 the 
profitability becoaes respectable, rising fro• 19.94 -
51.15 per cent of total saies, as the financing costs 
decline. 

It should be noted that for a new site in the Kaapala area, 
the results would be virtually identical, having Rates of 
Return very slightly lower than that at Hbarara due to the 
higher cost of land in the Kaapala area. 

1. 9. 12 Sensitivity analysis using the African Ceraaics 
Coapany Liaited site near Kaapala for the proiect. 

This exercise was carried out by the teaa, on the hypothetical 
basis of the proaoters utilizing this existing factory, which 
is located near Kaapala, for the tile and sanitaryuare instead 
of building a new factory in either Hbarara or Kaapala. Cost 
saving~ will be achieved on civil and building costs and 
aachint.y costs, due to the aerging of the crockery production 
unit and the proposed tile and sanitaryware project. Capital 
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cost savings of USD 365,000 are achieved, even vhen the cost 
of buying ail of the crockery production aachin~r7 and 
equir- ~nt is included- As the iapleaentation period vould be 
reduc~d by one year at this alternative site, there would be 
further savings on foreign supervision during iapleaentation 
and on finance costs. 

There are additional operational cost benefits of aerging the 
tvo operations to have a three-product factory vith tiles, 
sanitaryvare and crockery, rather than a tvo-product factory 
Vith only tiles and sanitaryvare. These include sav~ngs on 
operational personnel costs, aarketing costs and 
adainistration costs. The iapact on the Rate of Return vould 
be a significant increase to: 

Interr.al Rate of Return on investaent 
Return on Equity plus Reserves 

18.69 
21.33 

This alternative is nov an attractive proposition, vhich could 
interest a foreign coapany to join vith the local proaotars 
and provide the necessary balance of foreign equity for the 
project. However due to the long tiae required for the 
privatization of a coapany in Uganda, this site Vill probably 
not becoae available for this project. 

1.9.13 National econoaic evaluation for a nev factory 

The project proposal fro• the national econoaic point of viev 
has significant benefits in that it: 

il utilizes local raw aaterials, vhich the Governaent i~ 

encouraging and diversifies the industrial base of the 
country. 

ii) produces ceraaic tile and sanitaryvare products, 50 per 
cent of which Will be sold -00 the doaestic aarket. All of 
the tile and sanitaryware sold in Uganda are currently 
iaported. Therefore, the new factory will substitute 
iaports in 100 per cent of its voluae of doaestic sales, 
saving foreign exchange for the country at the CIF value 
of the saae voluae of iaports, thereby assisting the 
general econoay of Uganda. 

iii) produces products With considerable added value 
iv> earns foreign exchange fro• tne 50 per cent of the 

production, which is expected to be exported to the 
regional aarket, thereby 1aprov1ng the econo~y of Uganda. 

v> acts as an eaployaent generator in an area of high 
uneaployaent. 

vi> introduces new skills, which do not presently exist in 
the country, to the labour force. 

Pro• the COHFAR Econo•ic Cost Benefit Analysis <ECBA> of the 
new factory it has been shown that the foreign net cashfl~v is 
negative at a discount rate of 12 per cent but the local 
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cashflow is positive. The total net cashflov is positive at 
USD 285,544. 

The econo•ic rate of return of the project is 20.58 per cent, 
which is quite favourable. 

The Absolute Efficiency Test is highly favourable shoving a 
social surplus of USD 10,442,610 over the life of the project. 
At a 12 per cent discount rate the Present Value <PV> of 
social surplus 1s USD 802,644. The new factory is therefore 
efficient fro• a national point of view. 

The foreign exchange effect of the new factory project is 
favourable With a net foreign exchange flow of USD 4,756,196, 
i•pcrt substitution effect of USD 6,009,24S and an overall 
foreign exchange effect of USD 10,765,450. 

The Net National Value Added for the co•plete project is 
deter•ined as USD 11,399,510 fro• the COMFAR ECBA. 

1.10 Conclusions of the Financial and Econo•ic Evaluation 

1.10.1 MaJor advantages of the proJect 

The National econo•ic evaluation fro• the COMFAR ECBA shows 
that the new factory is a definite asset for the econoay of 
Uganda, generating and saving foreign exchange, although the 
financial analysis for the new factory shows tha! on a 
strictly coaaercial basis it is rather •arginal, having a 
rather low IRR on investaent and low return on equity. 

The export ea~nings and iaport substitution savings a•ount to 
USD 717,6S7 per year, or USD 10,108 per eaployee per year. 

It should be stated that there could be soae possibility of 
reducing the local cost of construction by the proaoters using 
their local knowledge and there ~s also a possibility of 
reducing the final aachinery and equip•ent cost in an 
international tender. The rates of return on investaent for 
the new factory would then iaprove. 

In the event that it is found possible for the African 
Ceraaics Coapany site to be used, the aerged project has the 
added advantage for Uganda that African Ceraaics Coapany 
Liaited itself, which is currently aaking large losses and 
which is not really viable with just the single product line 
of crockery, could be saved and rehabilitated. The proposed 
tile and sanitaryware project, which would probably find 
difficulty in obtaining foreign exchange equity funding based 
on a new site at Hbarara or Kaapala, would ~lso be auch aore 
attractive. Uganda would then have the opportunity of having a 
viable cera•tcs factory producing the three ~ifferent products 
of tiles, sanitaryware and crockery on one site. 
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1. 10.2 Haior drawbacks of the proiect 

The aajor drawb~ck of 1 neu factory based at Hbarara or 
Kaapala is that the capital cost is quite high, in relation to 
the fairly saall ou~put, which is required by ~he Ugandan 
doaestic aarket and the regional aarkct. Operational unit 
costs also tend to be high. 

Tha new factory project ~~ted at Hbarara or Kaapala appears to 
be sound fro• a pro~uctioo viewpoint but is only aarginally 
profitable. The best ways to achieve a higher return are by 
increasing sales revenues, which is unlikely to be achieved in 
the current Rarket, or to decrease building and operational 
costs. The proposed u~e of the African Ceraaics Coapany 
Liaited site is one option in reducing the capital investaent 
costs of the project and for iaproving the viability of the 
project. Other ways would be for the local proaoters to use 
their local knowledge in identifying builders, who would 
possibly work fo~ the local coapany at construction rates less 
than the noraal recognized local price. 

The international tender of equipaent will possibly lead to 
soae reductions in prices, especially if asian and east 
european suppliers subait tenders, as the prices in this pre
feasibi lity study are based on western European sources. 

1. 10.3 Chances of iapleaenting the project and recoaaendation 

On a strict financial assessaent, the tile and sanitaryware 
project established at a new site is profitable on a 
consistent basis, although the returns are low. Until the 
local sponsoring company can find the substantial equity 
requirements in both local and foreign currency, the chances 
of implementing the project in the near future appear to be 
poor, especially as the foreign equity will almost certainly 
have to be provided by a foreign partner. 

The chances would improve considerably however, if the capital 
costs are reduced, by either reducing the local building costs 
of a new factory, or by using the alternative site of African 
Ceramics Company Limited, if it were to become available. The 
latter option would however only be possible, if all 
interested parties could agree on a suitable package Within a 
reasonable time-frame. 

The implementation period would be reduced by one year by 
using this latter option, as the majority of the buildings 
already exist, the initial capital expenditure would be lower, 
even though this would also include all of the plant and 
equipment for crockery production and the operational unit 
costs would be lower. However in the meantime, the Consultants 
recommend that the local promoters should follow up the 
findings of this pre-feasibility by trying to find building 
contractors in Uganda, who would build at lower than normal 
costs, so that the Rate of Return on investment can be 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

32 

iaproved. 

The initial capital investaent costs for aachinery and 
equipaent could also possibly be reduced at the international 
coapetitive tender stage and this would also increase the rate 
of return to a aore acceptable level for a potential foreign 
investor. 

The chances of iapleaenting the project would also iaprove, if 
the local proaoters could persuade the Governaent to take into 
consideration the national econo•ic benefits of having a 
factory producing tiles and sanitaryware within the country. 
The large savings on the country's foreign exchange by the 
direct iaport substitution of iaported tiles and sanitaryware 
products by local~y produced iteas and also the foreign 
exchange earnings of the products, which are exported are 
substantial at a coabined total of USD 717,697 per year. This 
iaportant benefit to the econoay of Uganda should be assessed 
in possible poli~Y decision~ that the Govern•ent aay wish to 
take. 

Thd chPnces of the project going ahead would vastly iaprove,if 
the le1el of sales tax on total revenue could be reduced, even 
if th!s is for a liaited period of, say five years, for the 
new f~ctory. Any decrease will allow profit aargins to be 
iapr~ved and thereby will increase the rate of return to aore 
accJptable levels. 



I 
I 33 

I 
I 
I 
I 
I 

SECTION II 

I 
I 
I PROJECT BACKGROUND AND HISTORY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 
I 

34 

II. PROJ!CT BACKGROUND AND HISTORY 

2.1 ProJect ba.ckgro•nd 

The turbulent history of Uganda over •uch of the past deca«e 
has led to a desperate housing situation in the country vlt~ 
fev nev houses being built up to 1987. It has been estl•ated 
that 86 per cent of the population ln the urban areas, such as 
Ka•pala, Jtnja, Entebbe and Kasese live ln slu•s or near
sluas. Since 1980 the urban population has been grovtng at a 
rate of 5 per cent annually but there has been virtually no 
nev public housing for about twenty years. Whereas 
construction noraally acco•ats for 3-8 per cent of GDP in 
developing countries,.tn Uganda tt averages at a •ere 0.5 per 
cent. Several factors have contributed to this situation, or,e 
of the• being a lack of building aatertals, such as bricks, 
roof tiles and roofing sheets, ce•ent, sanitaryvare and floor 
tiles. In keeping vith the general tendency to e•phasize the 
role of the prtvate sec~or In conteaporary econoatca, The 
Govern•ent of Uganda believes that the building •atertals 
shortage and the housing proble• in general can best be solved 
by fostering the growth of private sector oo•pantes. It has 
stated that •The Govern•ent believes that the •ost cost 
effective vay of attatntng this goal ts by encouraging the 
growth of developaent and butldtng co•panies that are locally 
owned or joint ventures tn the private sector and supported by 
industries producing •atertals and tools required for the 
building process• 

One fteld ln which both the Govern•ent and private sector 
believe such co•pantes can operate Is in the •anufacture of 
tiles and sanitaryvare. This belief appears veil founded. In 
the first place, like aost construction aaterials in Uganda, 
tiles and sanitaryvare have to be i•ported. Being bulky, heavy 
and fragile co••odittes, freight costs and breakages are high. 
Apart fro• Kenya, none of the countries, vhlch border Uganda, 
has a viable operation ainufacturtng tiles and santtaryvare. 
The factory in Kenya, vhtch ts located in Nairobi, ls 
currently still operating under receivership and ls producing 
crockery, santtaryvare and vall tiles for the Kenyan aarket. 
Its share of the total •arket for all products ts very s•all, 
being no •ore than 14 per cent for tiles and 10 per cent for 
santtaryvare. Therefore, not only ts there a strong local 
de•and, there ts a regional one also, vhic~ has nov been 
conftraed by the aarket study ln this pre-feasibility study. 
Indeed the Ugandans are all too conscious of the need to 
redress the trade balance With Kenya fro• vhere they taport 
auch of their requtreaents but export little. lav aaterlals 
for the aanutacture of tiles and santtaryvare are available tn 
Uganda and recently good clays have been located close to 
Kaapala. The price of electricity, being aatnly generated fro• 
hydro sources, is extre•ely co•petltlve. Finally, It should be 
noted that the ceraatcs industry Is labour-Intensive and a 
factory can be designed, so that relatively si•ple aachlnery 
and technology can be used for the aanufacture of these 
products to european standards. 
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UNIDO has always e•phaa1zed the bu1ld1ng •aterlals industry as 
one that ls veil suited to the Least Developed Countries 
<LDCa>. In the case of Uganda. UNIDO has gone further. It has. 
at the request of the Governaent. eabarked upon a series of 
co•pleaentary projects to assist the industry. including •Pre-
1nvestaent Study for lndustrtal Houa1ng Construction Coapany• 
and •Assistance In Re-organlzat1on of Caseaents Africa Ltd•. 
This series of projects foreshadous the progra••ing approach 
rer.ently advocated by the Deputy Director-General of the 
Departaent for Prograaae and Project Developaent tn dealing 
ulth Industrial developaent ln Africa. The need to urgently 
tapleaent the houstng aspect of the prograaae ts recognized by 
both the Govern•ent and UNIDO. 

2.2 ProJect pro•otor and/or initiator 

The project proaotor la a privately ouned coapany, Sunrtse 
Ceraalcs L1a1ted, P.O. Box 1065, Ka•pala, uhlcb vas 
establtahed In 1989 by four Ugaadan citizens, uho uere 
extreaely Interested in developing a cera•lcs •anufacturing 
facility In Uganda to produce tiles and san1taryvare. 

The four founder dtrec~ors of t~e co•pany ares 

Hr George Kagonyera 
Hr Godfrey Nyervan11re 
Hr Willia• Balu-Tabaaro 
Hr Jackson Kyrya 

Hr Kagonyera Is the Minister of Anlaal Husbandi·y and Fisheries 
and ts an experienced adainlstrator u1th •any business 
contacts. 

Hr Nyeruanttre ts currently e•ployed as a deatgner tn Ka•pala 
and ls tntereste~ fn the •arket1ng aspects of the project. 
Having lived tn Kenya for a nuaber of years he ta faatltar 
u1th the Kenyan aarket practices, tn addition to the Ugandan 
•arket. Whtie In Kenya Hr Nyervanttre •et Hr Kyrya, another of 
the directors and discussed the posstblltty of setting up a 
production unit In Uganda. 

Hr Balu-Tabaaro ts a trained geologist and •tneral dresser and 
Is fa•tltar with all of the cera•tc raw aatertal deposits In 
Uganda, Including Kaolin, quartz, feldspar and ball clays. 

Hr Jackson Kyrya ts presently working as a production 
supervisor tn Ceraaic lndustrtew <East Africa) Li•tted tn 
Nairobi, Kenya, where he has been eaployed !or so•e y~ars. 
This factory produces tableware <crockery>, santtaryvare and 
wall tiles and therefore Hr Kyrya ts already fa•1ltar With all 
production aspects of the proposed product range of Sunrise 
Cera•ics Liaited. Hr Kyrya has alao developed glaze 
for•ulattons for sanitaryuare and tiles fro• the local cera•ic 
raw •aterlala In Kenya and would therefore b~ dble to assist 

' 
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in the eventual developaent of glaze~ fro• the Ugandan raw 
•aterials. 

The aanageaent teaa of Sunrise Ceraaics Liaited therefore has 
a considerable depth of knowledge about the ceraaic raw 
aaterials in both Uganda and Kenya and also has actual 
experience of •anufacturing tiles and sanitaryware in the 
region. This factor ts a considerable advantage to Sunrise 
Cera•tcs Ltatted in the establt~h•ent of a new ceraatcs 
•anufacturtng facility, as such technical knowledge ts 
extreaely taportant in ensuring a successful operation. 

The co•pany has been established with an initial authorized 
share capital of USh L.O •illton but as of 1st January 1991 
none of these shares had been paid-up. The ftnanctal 
resources, which the four directors of Sunrise Ceraaics 
Liaited have available theaselves for investaent ts very 
ltaited and the intention ts to tnvtte other tndtvtduals or a 
perhaps another coapany to tnvest tn Sunrise Ceraatcs Ltatted, 
so that the coapany has a sound ftnanctal base. At the present 
ttae therefore, Sunrtse r.eraatcs Liatted ts only a shell 
coapany vith no ftnanctal assets and no physical assAtS, such 
as buildings or land. 

The role of Sunrise Ceraatcs Lt•tted tn thts project vtll be 
to iapleaent the proje~t. in accordance with the 
tapleaentation prograaae detailed in this pre-feasibility 
study, on the assuaptton that the project is viable. 

2.3 ProJect history 

Hr Godfrey Nyervanitre, one of the founder directors of 
Sunrise Ceraaics Ltatted, aet another of the founder directors 
of the coapany, Hr Jackson Kyrya, soae years ago while they 
vere both working in Kenya and it vas during this period that 
they initially discussed the possibilities of establishing a 
ceraaics factory in Uganda to aanufacture tiles and 
sanitaryware. Hr Kyrya had been working in the ceraaics 
factory in Nairobi, Cera•ic Industries <East Africa) Liaited, 
for a nuaber of years in a technical and supervisory capacity 
and had therefore becoae faailiar with the production 
processes of crockery, sanitaryware and tiles. 

On his return to Uganda approxiaately tvo years ago, Hr 
Nyervanitre discussed the potential of the project with Hr 
George Kagonye~a and Hr Willia• Boro-Tabaaro. Hr Tabaaro 
conftr•ed that deposits of the ceraatc rav aaterials required 
for santtaryvare and tiles did occur in Uganda, although 
detailed tests had not been carried out on aost of thea. 

The four decided to fora a new coapany, Sunrise Ceraaics 
Liaited, all of thea becoaing directors of the coap~ny. The 
product range of the proposed lactory vas discussed and 
because another factory, African Ceraaics Liatted, vhtch was 
located near to Kaapala was already aanula~turtnB crockery, 
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albeit at a very lov rate of capacity utilization, the Sunrise 
Ceraaics Liaited group decided not to inclu~e that product in 
the product aix but to investigate the possibilities of 
aanufacturing sanitaryvare and tiles in Uganda. 

However, Sunrise Ceraatcs Liaited had no precise details of 
the size of the aarket, the size of the factory to be 
established, the technology to be utilized, or the cost of 
such a project. As the coapany had no resources to carry out a 
pre-feasibility study for the project, a request vas aade to 
UNIDO In 1989 through the Ministry of Industry and Technology 
for assistance to be given in carrying out this pre-
feasibil ity study. The feasibility study vas carried out by a 
tea• of international .consult~nts fro• Global Ceraatcs 
Li•ited, Northaapton, U.K. during the period October 1990 to 
January 1991. 

The pre-feasibility study is based on t~1 e UNIDO •ffanual for 
the Preparation of Industrial Feasibility Studies• and the 
ftnanctal and econo•tc analysts has been carried out using 
the UNIDO •coaputer Hodel for Feasibility Analysts and 
leporttng• <COHFAI>. 

Following the co•pletton of the DRAFT FINAL REPORT, a UNIDO 
•isston, including the UNIDO backstopping officer, Hr V. 
Klykov and the tea• leader of the Global Ceraaics Ltaited teaa 
of consultants, Hr G. J. Saith, visited Kaapala fro• 18th to 
23rd February 1991. The purpose of the atssion vas to brtef 
the local coapany, Sunrise Cera•ics Li•tted and the Htnistry 
of Industry and Technology on the results and recoaaendations 
of the pre-feasibility study and to discuss all aspects of the 
project. Based on these discussions this Final Report vas then 
prepared. 

2.4 Cost of preparatory studies and related investigations 

As Sunrise Ceraaics Liaited had not been able to carry out any 
pre-tnvest•ent s~udy of any type, or carry out preparatory 
investigations, such as site surveys or laboratory tests of 
the ceraatc raw •atertals, this vork foras part of the pre
feasibil ity study, which ts betng carried out by UNIDO and the 
costs of this work are being aet by UNIDO. Sunrise Ceraaics 
Li•ited personnel assisted the contractor's tea• throughout 
the field work, working closely vith the teaa aeabers in 
gathering inforaation and in visiting rav aaterial deposits to 
aake an evaluation and to take saaples of the aost likely 
deposits. The subsistence costs for the Departaent of 
Geclogical Survey and Hines' personnel, who accoapanied the 
project tea• during the field trips for the rav aatertal 
saapling operation, vere aet by the Departaent as a national 
input to the project. 
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III. MARKET AND PLANT CAPACITY 

3.1 Doaestic deaand and aarket study 

The aain generator for the deaand of sanitaryware and tiles in 
the econo•y is the level of new construction, especially in 
housing but also in coaaercial buildings, industrial 
buildings, hotels and public buildings, such as hospitals and 
ad•inist~ative units. The level of refurbish•ent of existing 
buildings also affects deaand but this is less 1aportant in 
Uganda than in the developed econoaies of Europe, where 
refurbish•ent is often due to a change in fashion, rather than 
due to daaage or defects in the original products. In respect 
to the deaand for sanitaryuare, this is also heavily dependent 
on the supply of piped water to the area where construction 
takes place, as wash-down water closets deaand a reliable 
water supply and a reliable sewage disposal systea. These 
conditions are nor•ally only aet in the •ain urban centres of 
Uganda. So•e Si•ple sanitaryware designs of squatting pans, 
whtch do not require piped water, can however be used in rural 
areas but while they are healthier than the alternatives of 
concrete and plastic, the cost of these ite•s in relation to 
the earnings of the rural population ts often the aajor factor 
in •any countries, which deter•lnes whether these tte•s are 
actually used. 

The •arket survey of the do•estic aerket for tiles and 
santtaryware, therefore had to consider all of the above 
factors and a'~o take into consideration the existing level of 
i•ports into ~banda. An estiaate as to what extent these 
i•ports could be substituted for locally produced tiles and 
sanitaryware also had to be deter•ined frc• the field work. 

During the early part of the field work, it becaae apparent 
fro• •any different sources that •any of the authorities, due 
to the difficulties in the country over the past few years, 
had inco•plete and therefore unreliable infor•ation, 
especially in respect to the iaports into the country. The 
field work therefore concentrated on gathering as •uch 
infor•ation on the building industry in Uganda and its sources 
of tiles and sanitaryware fro• as •any different sources as 
possible, so that the aost accurate esti•ates of deaand and 
potential •arket fro• alternative projection aethods could be 
esttaated. Interviews were held with: 

private and govern•ent e•ployed architects 
private builders 
parastatal building co•panies 
Governaent Ministries 
finance institutions 
Custoas and Excise 
water and sewage authorities 
city councils 
internation&l agencies 
bi-lateral agenct3s 
local ceraaics factory 
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The data collected on the local •arket is as follovs: 

3. 1.1 Local producers of ceraatcs and potential co•petttora 

Currently there ts no l~cal producer of high quality glazed or 
unglazed cera•tc floor tile, glazed ceraatc vall tile or 
ceraatc santtaryvare tn Uganda. All of these iteas have to be 
taported into the country. The aain sources for iaported tile 
are fro• vestern Europe vtth saall quantities froa Sri Lanka. 
Sanitaryvare is iaported aainly fro• vestern Europe with 
saaller quantities fro• eastern Europe, India and China. 

a> Uganda Clays 

Uganda Clays, a brick factory located at Kijansi, near !ntebbe 
do produce saall quantities of pressed red terra-cotta floor 
tile, sized 150aa x 150•• x 12•• but these are of very poor 
quality, as they are all underfired and therefore have a lov 
abrasion resistance. lntervievs Vith architects and builders 
also led to the conclusion that not only vas the quality of 
the product unsatisfactory, the delivery of orders vas also 
poor, so that no-one had any confidence in specifying these 
tile, even for lov-cost housing. These tile vere therefore 
usually purchased by individuals for their ovn building 
requtreaents, vhen they could not afford i•ported tiles. The 
products froa this factory cannot be considered to be a 
significant coapetitor to high quality glazed tile fro• the 
proposed project. 

The •vhite• ceraaics sector in Uganda consists of one 
coaaercial factory, African Ceraaics Coapany Li•ited, located 
close to Kaapala, vhich aanufactures crockery and tvo saall 
studio potteries, vhich aanufacture saali quantities of 
crockery and decorative iteas. 

b> European CoaaunitY funded potteries 

The tvo saall potteries, vhich have been established vith 
assi~tance fro• the European Coaaunity under its European 
Developaent Fund <EDP> Hicroprojects unit are located in the 
ffasaka area and the Bushenyi area, both using clays fro• Rakai 
in the south-western part of Uganda. A third saall pottery aay 
also be established vithin the next year near Hbale, Tororo 
under the saae sch~••· Neither of these tvo saall units, nor 
the future third unit, can produce tile or aanitaryvare, 
therefore these cannot be considered as coapetitors of any 
proposed factory to be established by Sunrtse Ceraaics 
Ltaited. 

c> African Ceraatcs Coapany Liaited 

African Ceraaics Coapany Liatted vas established in 1967 at 
Kastytrtze, 14 atles east of Kaapala on the Jtnja road. The 
factory coaaenced the production of crockery in 1969 but 
closed down tn 1972, due to the lack of fuel and glazes, 
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technical probleas and the political upheaval at that ttae. 
The authortzed share capital of the coapany was USh 300,000 
but after a revaluation of the assets in Septeaber 1989 the 
share capital was increased to USh 600 •tllton. Bonus shares 
to the value of USh 399.7 atllton vere issued to the existing 
shareholders on a no-cash basts, leaving a balance of USh 200 
•tllion, which could be sold to nev investors. 

The factory operates under the Uganda Develop•ent Corporation 
<UDCJ, vhich ovns 94.6 per cent of the shares, the other 
shareholders being the Develop•ent Finance Coapany of Uganda 
Li•ited <DFCUJ vtth 2.5 per cent and the Industrial 
Proaotional Services <Uganda) Liaited <IPSJ vith 1.2 per cent. 
The other 1.7 per cent of the shares vere originally owned by 
lnterktln Corporation <USA) but these have since reverted to 
UDC. 

In 1981 a Coa•onvealth Secretariat tea• exa•~ned the factory 
and the Uganda Developaent Bank granted the co•pany a loan of 
USD 3 •illion for a rehabilitation scheae. The factory vas 
subsequently co•aissioned again in July 1985, after the 
installation of soae nev kilns and laboratory equtpaent, 13 
years after being closed dovn. Since 1985 the factory has 
operated at a very lov level of utilization of between 8 and 
15 per cent of the noainal potential capacity of 640,000 
pieces of tableware <crockery) per year,<or a no•inal 574,000 
pieces per year vith the existing pug-•ill capacity). 

Consequently the factory has aade continuous losses and only 
survives on Governaent support. Although the factory has only 
aade crockery since it vas established, it vas also the 
intention fro• the initial design to •anufacture santtaryvare 
at so•e stage. A few old sanitaryvare •oulds, which appear in 
poor condition, are still stored on the fact~ry and in the 
casting area a saall underground slip storage tank, an 
overhead daily slip delivery tank and a section of a slip 
casting ring aain has been installed. The storage tank and 
delivery tank are presently being used for the slip storage 
for crockery. 

!ven though the factory is not operating veil with their 
single product of crockery, the aanage•ent of African Ceraaics 
Co•pany Liaited would still like to expand into the production 
of sanitaryvare and tiles. However, with a loss of USh 8.0 
•illion shoving in the latest accounts for 1988, an 
accu•ulated loss to that date of USh 13.5 •illion and the 
draft accounts for 1988 shoving the co•pany to have a negative 
net worth and being technically insolvent, the Consultants 
feel that there is no posatbtlity at all of the coapany with 
its present f inanctal structure being able to invest in any 
nev facilities. Although the audited accounts for 1989 and 
1990 are not yet available, the unaudited 1989 accounts shov a 
loss of USh 9. 1 •ill ion. 

As of May 1990, the coapany also had outstanding loans of USh 
11.8 •ill ion, including an outstanding Uganda Developaent Bank 

~. 
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long-ter• loan <1984) of USh 7.9 •tllton (Including Interest> 
for the tntttal rehabtlttatton of the factory. an outstanding 
Uganda Developaent Corporation short-ter• loan of Ush 3.3 
•tllton. vhtch ts at zero per cent interest and a UGAD!V bank 
short-tera loan of USh 0.6 atllton. Unpaid interest vtll have 
stnce Increased the total liabilities. 

In addition to these outstanding loans the coapany has no 
working capital for salaries. transport. factory consuaable 
aatertals and noraal spare parts. At tts present production 
level the factory vtll be unable to generate sufficient funds 
for these tteas and its debt service requtreaents and vtll 
therefore continue to aake losses. Taking all of the above 
Into constderatlon. the Consultants believe that lt ls 
unrealtstlc for this factory to expand Into santtaryvare and 
tile production vtth tts present lack of resources. 

It should be noted, however. that African Ceraaics Coapany 
Liaited ts one of the coapanies, vhtch the Governaent vtshes 
to prtvattze. If this takes place, vhtch vtll obviously 
require a total ftnanctal restructuring of the coapany to aake 
lt attractive for a private coapany to becoae Interested, a 
nev coapany could possibly invest tn tile and santtaryvare 
production factlttll•S at soae tiae tn the future. The coapany 
could therefore coapete very veil vtth any nev factory 
established by Sunrt~e Ceraatcs Ltatted, as Its untt costs 
vould be lover. It ts knovn that at least one local Ugandan 
coapany has shovn Interest tn buying tnto African Ceraatcs 
Coapany Ltatted but no deftntte arrangeaents had been aade up 
to Deceaber 1990. 

d) B.K. Enterprises Ltatted 

In addition to the above potential co•petitor Vithtn the 
ceraatcs sector, the fteld vork deteratned that a factory vas 
in the process of betng established by a private co•pany, B.K. 
Enterprises Ltaited in the industrial area of Kaapala for the 
production of sanltaryvare fro• a restn-bondtng process. The 
factory started production ln January 1991. The process 
utilizes 80 per cent of local rav aatertals, including sand 
and clay and 40 per cent of taported resin. A range of 
coloured stains also has to be taported to colour the resin to 
the appropriate colour shades for the custoaers' requtreaents. 
The production capacity of the unit vas stated by the owners 
to be 20,000 pieces per year, this being aatnly a atx of 
vashbastns, vater closets, cisterns, kitchen sinks and 
dratners, shover trays and baths. It ts the intention of the 
coapany to sell the products tn both Uganda and Kenya and to 
expand the production facilities in 2-3 years tiae, if the 
initial venture proves successful. The proposed selling prices 
of the products vere not disclosed to the Consultants but it 
vas stated that the prices vould be lover th~n the prices of 
the taported ceraaic sanitaryvare. However tn February 1991. 
the Consultants were notified that the retail prices of the 
products vere very high, a figure of USh 147,000 being quoted 
for a vash bastn. At this price level, this factory vould not 
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be coapettng against the product range of the proposed ceraatc 
santtaryvare factory. 

Approxtaately half the types of santtaryvare product, ~htch 
are nov betng produced by B.K. Enter~rtses Ltatted could 
conceivably coapete vtth the noraal range of ceraatc 
santtaryvare products, which this proposed project would 
produce but only tf the prices vere reduced to aatch those of 
the ceraatc products. It ts esttaated that the annual 
productton of washb&sins, water closets and cisterns to be 
prodaced by this coapany could be approxtaately 3,000 to 4,000 
pieces per year. The coapany therefore should be looked on as 
a serious potential coapetttor for thts particular 
sanitaryvare product. 

However these resin-bonded products do have the disadvantage, 
when coapared With ceraaic sanitaryvare, of having a slightly 
softer surface, vhtch can get scratched by aany cleaning 
povders. Where there ts a ceraatc product available at a 
statlar or lover price, such as tn Srt Lanka for instance, 
aarket resistance to the resin-bonded type of santtaryvare 
vould be expected to favour the sales of ceraaic sanitaryware. 

The restn-bonded products have hovever found a ready aarket 
Vith hotels for the one-ptece vanity top and vash bastn untts, 
as they have no seal around the basin. Ceraatc basins fitted 
tnto a vanity top often gtve probleas for hotels, if the seal 
around the bastn fatls. In addition, In the event of serious 
physical daaage to the unit, such as large cracks they can be 
repaired in-sttu vtth coloured resin, whereas a ceraatc untt 
has to be totally replaced. 

3.1.2 Data and alternative proJection aethods 

Deteraination of doaestic deaand and aarket size for products 

The aarket survey in Ugand~ concentrated on obtaining the aost 
up-to-date inforaation on the current state of the building 
industry tn the country and on projections for the aarket 
deaand next few years froa a wtde variety of sources. 
Esttaates of the actual realtstic aarket size for the 
different products vere then aade, bearing tn a1nd the various 
constraints in the econoay. 

a> Tourist-led de•and 

According to the Hinistry of Tourisa and Wildlife, ~he peak 
year for tourist or business arrivals was in 1971-72 with 
approxt•ately 85,000 arrivals. At that ti•e the country had up 
to 3,000 good quality hotel beds available but this has since 
declined to less than 2,000 beds. The current level of 
arrivals is 35,000 to 40,000 per year, 90 per cent of which 
are business arrivals. It is expected that arrivals will 
gradually increase to approxiaately 60,000 per year, with 
15,000 to 20,000 of this total arriving du~ing the peak period 
of July and August. 
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The offtctal plan ts for the nuaber of hotel beds to be 
increased to betveen 5,000 and 8,000 by 1995 but fro• our 
fteld uork thts ts nov accepted, both vtthtn the industry and 
vtth~n Governaent, as being an unrealtsttc target because of 
the lack of finance for such projects. 

The Governaent ts currently concentrating tts resources on the 
renovation of a nuaber of hotels wtthtn the Uganda Hotels 
Group, the aajor hotel group tn the country and vhtch ts 
controlled by the Htntstry of Tourts• and Wildlife. Reliance 
ts therefore being placed on the prtvate sector to tncrease 
the nuaber of hotel beds tn the country. Hotels tn the country 
are typically saall, havtng an average of 50 to 100 rooas but 
soae of those botng built currently are auch saaller than 
this. Reliable esttaates of nev construction ln the private 
sector are for an tnr.rease of no aore than 100 beds per year, 
or tvo saall hotels. 

Santtaryvare deaand 

Vith an average of 4 pieces of ceraaic sanitaryvare per rooa, 
ie: one water closet, one ctstern, one aediu• washbasin and 
one pedestal, thts equates to a deaand for 400 pieces of 
sanitaryware per year for the guest rooas. In addition would 
be the santtaryware requireaents for the public areas and 
staff areas for the equivalent of tvo saall hotels <x 50 
rooas>. This would be approxiaately 62 pieces based on the 
followtng nuabers per saall hotel: 

Publ tc areas - •ale: 2 closets, 2 cisterns, 2 aedtu• 
washbasins, 2 pedestals, 2 urinals 

- feaale: 3 closets, 3 cisterns, 2 aediua 
washbasins, 2 pedestals 

Staff areas - aale: l closet, l cistern, I washbasin, l 
pedestal, 1 urinal 

- feaale: 2 closets, 2 cisterns, l washbasin, 
pedestal 

Total pieces in public areas per hotel = 31 

Total pieces of sanitaryvare required per year = 462 

Tiles deaand 

1 

In respect to the deaand for tiles, assuatng that a reasonable 
standard of finish ts to be achieved for the nev hotels, the 
esttaated requireaents vould be approxiaately: 

Floor tiles 

Guest bathrooas 4 •2 x 50 rooas/hotel 
Public vashrooas (2 x 12 •2> + <1 x 8 a2> 
Kitchen 
Lobby 8. terrace 

Total 

•2 
200 

32 
25 

200 
457 
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Total for two hotels <x 50 roo•s) per year 914 

Vall tiles 

Allowing for door spaces and assu•ing the bathrooas, public 
washroo•s and kitchens a.re tiled to the ceiling, which is 
now noraal practice in •oat new hotels, the deaand for wall 
tiles per hotel vould be approxiaately: 

Gusst bathroo•s 7 x 2.5• x 50 roo•s/hotel 
Public washroo•s <13 x 2.5•)2 + (llx 2.5) 
Kitchen 19 x 2.5• 
Lobby & terrace 

Total 

TQtal for two hotels <x 50 roo•s) per year 

•2 

875 
92.5 
47.5 

1,015 

2,030 

In 1989 the total nuaber of beds on offer in hotels and lodges 
was stated by the Ministry of Tourts• and Wildlife to be 
4,128. Of these 1,406 could be regarded as 3 to 5-star 
category of the standard able to acco••odate international 
visitors without coaplaint. 

The re•ainder, 2,722 beds in ungraded to 2-star category 
units, are •ainly s•all guest houses serving district centres 
and rural towns. These serve do•estic and regional business 
travellers and •any of the international back-packers 
transitting Uganda on their vay through Africa. 

Public Sector Interests 

The Govern•ent of Uganda •anages 724 beds in 16 units ope~ated 
by Uganda Hotels Lt•ited, a parastatal co•pany: 

No. Unit naae Location Bedrooas Grade 

I Fairway Hotel Ka•pala 75 
2 Crested Crane Jinja 60 
3 itpon Falls Hotel Jinja 38 
4 Ht !lgon Hotel Hbale 62 
5 White Horse Inn Kaba le 36 
6 Travellers' iest Ktsoro 16 
7 Hweya Lodge QE N. Park 76 
8 Hotel Harghertta Kasese 40 
9 Mountains of the Moon Port Portal 30 

3 

3 

10 Hastndi Hotel Mastndt 40 
11 White Rhino Hotel Arua 41 
12 Sorott Hotel Sorott 38 
13 Lira Hotel Lira 54 
14 Ht Horoto Hotel Horoto 44 
15 :Rock Hotel Tororo 50 
16 Acholi Gulu 24 

Total 724 
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The annual average replaceaent requtreaents of the above 
hotels ts very saall and ts esttaated to be approxtaately: 

36 pieces Santtaryvare 
Vall tile 
Floor ttle 

10,700 pieces <ISOaa x l50aa>, or 243 a2 
5,300 pieces (150•• x 150aa>, or 120 a2 

It should be noted that Uganda Hotels Liatted does not provi~e 
an annual budget for replaceaent iteas, therefore it ts 
carried out on an ad-hoc basts, vhenever funds are available. 

All of the above hotels, except the Fatrvay and Lira, are 
listed as potential tnvestaent projects by Uganda Tourtsa 
Developaent <UTD> as part of a total package costing USD 35.28 
atllton covering l,548 beds, te: a cost per bed of USD 22,790. 
The Htntstry of Tourtsa and Vtldltfe expects to produce 
feastbtltty studies for all these public tnvestaents and to 
plan investaents against the projected aarket deaand, so that 
Internal Rates of Return clearly exceed the National Discount 
Rate set by the Htntstry of Planntng and Econoaic Developaent. 
Hovever none of these projects are taatnent, therefore at this 
ttae ve can only esttaate the replaceaent tteas as part of the 
deaand for the first year <1991>. Assuatng that finance for 
soae of the projects ts forthcoatng froa 1992 onvards the 
follovtng esttaated annual potential deaand vould apply: 

Sanitaryvare deaand 

Guest bathrooas 
Public areas 

4 pieces x 724 rooas = 
31 pieces x 16 hotels = 

Total = 

2,986 
496 

3,482 

If ve assuae that this refurbtshaent takes place over a five 
year period the potential annual deaand vould be: 

696 pieces/year 

Hovever as about 50 per cent of this vork vould probably be 
carried out on a supply and fix basts using 1aported 
santtaryvare, the actual deaand available to a local 
aanufacturer vould be: 

348 pieces/year 

Tile deaand 

Floor tiles 

Guest bathrooas 4 •2 x 724 rooas 
Public vashrooas <<2 x 12 a2> + 8 a2} x 16 
Kitchen 25 a2 x 16 
Lobby & terrace 200 a2 x 16 

Total 

•2 

2,896 
512 
400 

3,200 
7,008 
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Annual potential requireaent would therefore be: 1,402 •2 

Assuatng 50 per cent to be on a supply and fix basis a 
realistic expectation for a local aanufacturer would be: 

701 •2 per year 

Wall tiles 

Allowing for door spaces and assuaing the bathroo•s, public 
vashroo•s and kitchens are tiled to the ceiling, the de•and 
for wall tiles In these hotels uould be approxi•ately: 

Guest bathrooas 7 x 2.5a x 724 rooas 
Public vashrooas {(13 x 2.5a)2 + <11 x 2.5)} x 16 
Kitchen <19 x 2.5a) x 7 
Lobby Ir terrace 

Total 

•2 

12,670 
1,480 

332 

14,482 

The annual potential requtreaent uould therefore be: 

2,896 a2 per year 

Assuaing 50 per cent to be on a supply and fix basts a 
realistic expectation for a local aanufacturer uould be: 

1,448 •2 per year 

The folloutng properties previously aanaged by Uganda Hotels 
all require rehabilitation. All uere either daaaged during the 
national difficulties during the period 1972-85, or have 
fallen into such disrepair that they had to be closed. Uganda 
Hotels Ltaited is seeking loan finance or joint venture 
investors for the rehabtlttatton and re-opening of the 
following hotels, except for the Japerial and Lake Vtctorta, 
which are nou tn the process of being rehabilitated and should 
be coapl8te in early 1991: 

No. Unit naae Location Bedrooas Grade 

l laperial Hotel Kaapala 156 3 
2 Lake Victoria !ntebbe 150 4 

3 Tropic Inn Hasaka 37 
4 Parra Lodge Hurchtson 148 4 
5 Pakuba Grand Lodge Hurchtson 162 4 
6 Chobe Lodge Hurchtson 62 4 
7 Katuraa Lodge Ktdepo 100 4 
8 Ht l ltop Hotel Kttgua 30 

Total 843 
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Kaapala 

Grand Total 

192 

1,035 

Dtscounttng the Iapertal and Lake Vtctorta hotels, which are 
already being refurbished and therefore require no further 
santtaryuare or tiles, there are a total of 729 rooas, uhtch 
require refurbtshaent plus the public areas of 7 hotels, 
therefore the potential deaand for santtaryuare and tiles for 
these hotels is esttaated at: 

Santtaryware desand 

Guest rooas 729 x 4 ptece.s/rooa = 2,916 pieces 

Public areas (for aean size of 100 beds> 
•ale: 4 closets, 4 cisterns, 4 aedtua ua.shba.stns, 

pedestals, 4 urinals 
- feaales 8 closets, 6 ct sterns, 4 aediua washbasins, 

pedestals 
Staff areas 

- •ale: 2 closets, 2 ct sterns, 2 aediua uashbastns, 
pedestals, 2 urinals 

- feaale: 4 closets, 4 ct sterns, 2 aedtua uashbastns, 
pedestals 

Total for public & staff areas per hotel = 62 pieces 

Total for public & staff areas for .seven hotels = 434 
pieces. 

Total santtaryware deaand = 3,350 pieces 

4 

4 

2 

2 

It utll take soae tiae for all of this refurbtshaent to take 
place and ue e.sttaate it could take up to five years fro• 
1992. On this basis the average potential annual sanitaryware 
deaand would be: 

670 pieces 

Hcvever soae of these refurbishaents uould be carried out by 
contractors on a coaplete .supply and fix contract, in which 
case the sanitaryware would still tend to be iaported, even if 
a local aanufacturer existed. The above potential deaand aust 
therefore be reduced to take this factor into consideration 
and the expectation would be that a local supplier could 
captu~e 50 per cent of this aarket, ies a total of: 

335 pieces per year 
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Tile deaand 

F~oor tiles 

Guest bathrooas 4 a2 x 729 rooas 
Public vashrooas ((4 x 12 a2> + <2 x 8 a2>> x 7 
Kitchen 50 a2 x 7 
Lobby & terrace 300 a2 x 7 

Total 

2,!:U6 
32 

350 
2, 100 
5,398 

Annual potenttal r&qutreaent vould therefore be: 1,080 a2 

Assuatng 50 per cent. to be on a supply and fix basts a 
realtsttc expectatton for a local aanufacturer would be: 

540 a2 per year 

Wall tiles 

Allovtng for door spaces and assuatng the bathrooas, public 
vashrooas and kitchens are tiled to the ceiling, the deaand 
for vall tiles tn these hotels would be approxiaately: 

Guest bathrooas 7 x 2.5a x 729 rooas 
Public washrooas C<13 x 2.5a>4 + (llx 2.5>2> x 7 
Kitchen <29 x 2.5a> x 7 
Lobby & terrace 

Total 

•2 

12,757 
1,295 

507 

14,559 

The annual potential requireaent would therefore be: 

2,912 a2 per year 

Assuaing 50 per cent to be on ·a supply and ftx basts a 
realtsttc expectation for a local aanufacturer vould be: 

1,456 a2 per year 
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Other Kaapala hotel units 

No. Unit na•e 

l Kaapala Sheraton 
2 Nile Hotel 
3 Suaaer Hotel 
4 Reste Corner 
5 Speke Hotel 
6 Silver Springs Hotel 
7 Lions Hotel 
e Athina Club House 
9 Colline Hotel 
10 College Inn 
11 Hussy Hotel 
12 Lunar Hotel 
13 Hotel lena 
14 Tourist Hotel 
15 Tourist Hotel 
16 Antlers Inn 
17 Hotel !quatoria 
18 Hotel Diploaate 

Totals 

50 

Single 

15 
17 

6 

2 

12 
2 

54 

Double 

273 
24 
21 
20 
15 
11 
20 
11 
24 
20 
15 
11 
20 
14 

8 
21 
10 
13 

551 

Suite 

10 
26 

l 
5 

l 
1 
l 
2 

l 

l 

3 
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Of the above hotels, the Kaapala Sheraton and the Nile Hotel 
have already been fully refurbished over the last 2-3 years, 
therefore neither hotel Vill require any further sanitaryware, 
except for the occasional replace•ent due to physical daaage, 
which is noraally to cisterns. In the cas& of the !quatoria 
Hotel, it has a further 90 non-operational rooas to those 
indicated in the above table, which have to be totally 
refurbished. This would require a total of 360 pieces of 
sanitaryvare for the rooas plus a further 20 pieces for the 
public areas, a total of 380 pieces. However, there are no 
known current plans to carry out this vork, therefore we aust 
discount this froa the deaand at this tiae. For the &Jove 
hotels the deaand is liaited to a saall nuaber of replaceaent 
iteas, which is estiaated to be no aore than 5 per cent per 
year. 

With a total of 657 rooas and an average of 4 pieces of 
sanitaryvare per rooa, the total pieces in the guest rooas are 
estiaated to be 2,648. In addition there are approxiaately 31 
pieces per hotel in the public areas, a total of 558 pieces 

for the 18 hotels. The nuaber of santtaryware replace•ents per 
year wtll therefore be a aaxi•u• of: 

5X x 3,206 = 160 pieces 

As a proportion of these would still have to be i•ported to 
aatch existing sets, we esttaate that no aore than 50 per cent 
would be able to be supplied by a local factory, ie: 
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80 pieces/year 

Replace•ents of tile are esti•ated at: 

Vall tile 
Floor ti le 

12,000 pieces, or 272 •2 
6,000 pieces, or 136 a2 

Su•aary of hotel sector esti•ated deaand 

Neu hotels 
Uganda Hotels (open> replace•e"t 

refurbish•ent 
Uganda Hotels <closed> refurb. 
Other Ka•pala hotels 

Total 

Sanitary 
(pcs > 

462 
36 

348 
335 

80 

1, 261 

Floor 
ti le ( a2> 

914 
120 
701 
540 
136 

2, 411 

Vall 
ti le (a2> 

2,030 
243 

1,448 
1,456 

272 

5,449 

The above esti•ates assu•e that finance for the refurbish•ent 
vill be provided froa 1992 onvards, otherwise the annual 
totals vill be reduced accordingly. 

b> Housing-led deaand 

Kaapala City Council area 

The field vork deterained th~t Ka•pala City Council did keep 
accurate records of planning applications in the gazetted 
areas of Kaapala, for vhich it vas responsible. As the figures 
vere not consolidated into categories of different types of 
building, each planning application for 1989 and 1990 (up to 
24th October> vas categorized by the Consultants into the 
groupings shovn on Table 3. 1 and Table 3.2, so that estiaates 
of tile and sanitaryvare de•and could be •ade. 
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Table 3. 1 1989 Building applic_g~Jons to Kampala Cit.v Co_unctl 

Theatre Exten- House g, Guest lise W'Hse Canteen Cltntc 
Hon th Shop Church sion House Servants School Hotel Factory Office Hospital Tota 1 

January - 1 4 48 - 1 l 3 2 2 62 
February 1 1 8 65 2 1 - 2 . 2 - 82 
Har ch 4 - 6 63 s 1 - 3 - - 82 
April 4 1 8 100 - 3 - 6 3 - 125 
Hay - - 4 84 - - - 2 1 - 91 
June 3 2 9 106 8 1 1 3 2 - 135 
July 1 3 10 121 5 - 1 3 3 - 148 
August 5 - 10 134 8 1 1 2 2 2 164 
September 4 2 7 10 l ... 2 2 7 2 - 131 
October 6 2 15 96 2 3 1 5 2 - 133 
November 2 1 15 101 10 2 - 5 - - 136 
December - 2 5 67 1 - 2 - 3 - 80 

Totals 30 15 101 1, 086 46 15 9 41 22 4 1, 369 
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1'able 3. 2 1990 Building applications to Kaapala CitY Council 

Theatre !xten- House a. Guest Hse W'Hse Canteen Clinic 
Month Shop Church Si OD House Servant.s School Hotel Factory Off ice Hospital Total 

January 2 3 12 81 - l - 4 1 104 
February 1 - 6 101 6 1 1 2 - 2 120 
March 2 1 11 72 3 5 - 2· 2 - 98 
Apri 1 6 1' 10 64 - - - 3 1 - 85 
Hay 1 - 13 68 - - 1 2 1 - 86 
June - 1 1 22 - - - - 1 - 25 
July 2 1 9 83 - - 1 - - - 96 
August 1 - 5 74 5 - 1 3 1 - 90 
Septe•ber - 2 8 84 1 1 - 3 - - 99 
October 1 2 1 55 10 - - 2 - - 71 

<to 24th> 

Totals 16 1 1 76 704 25 8 4 21 1 2 874 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

54 

Inforaation fro• the planning officers in Kaapala City Council 
and also fro• architects on the approxiaate nuaber of pieces 
of sanitaryware and tiles in differ~nt types of building 
enabled the following potential deaand pattern for the 
gazetted city areas to be established as follows: 

Sanitaryvare 

But lding type 
Sanitaryvare 

<pcs/unit) 

Shop/coaaercial 4 
Theatre/church/social 8 
Extensions (20X incl S/W) 0.8 
Residential houses 8 
Res. Hse 8c servants qtr. 12 
Schools nil 
Gua~t house/hotel <saall) 

<16 pc/3i pc, aean 24 pc> 24 
Factory/warehouse 8 
Offices 8 
Clinics/hospital bldgs. 12 

Totals 

Average aonthly deaand 

1989 
deaand 

120 
120 
80 

8,888 
552 

216 
328 
176 
48 

10,328 

860 

1990 
deaand 

48 
88 
60 

5,632 
300 

96 
188 
56 
24 

6,472 

647 

Note: the 1990 deaand ts only for approxiaately 10 aonths <to 
24th October) 

Due to financial constraints school buildings are never fitted 
With ceraaic sanitaryware or tiles in Uganda and this 
situation is unlikely to change in the near future. For the 
purposes of this study we can therefore assuae that there will 
be no deaand for these products froa this sector of the 
building aarket. 

Froa the above it appears that the potential deaand has 
decreased quite significantly over the past year by 
approxtaately 25 per cent. Fro• conversations with potential 
prtva~e builders visiting the Kaapala City Council planning 
offices, the Consultants were given the iapresston that aany 
are finding it difficult to raise the necessary finance, 
especially as prices of building aaterials have risen rapidly 
over the past two years in line with inflatton, vhtch although 
it ·is now lower, was still approxtaately 28-30 per cent before 
the latest oil price increases due to the Gulf crisis. 

However we aust also take account of the fact that the above 
is only the potential deaand froa individuals or 
organizations, who Wish to build. Inforaation fro• the Kaapala 
City Council indicated that up to 40 per cent of building 
applications, although approved, do not actually go ahead to 
the stage of building and others take soae years to coaplete. 
This was stated to be due to financial constraints. The actual 
realistic aarket deaand under the present conditions ts 
therefore considerably lover than the potential deaand and we 
aust therefore reduce the indicated figures accordingly. 
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A second factor. which •ust also be taken into account ts the 
fact that. according to the council Building Inspectorate the 
actual building that goes ahead for residential housing and 
extensions ts actually understated by approxi•ately 30 per 
cent because aany houses are built illegally and are not 
foraally applied for on a building application. This was 
stated to be due to the high charges of building per•tts 
<•Special Application Peratts•>. which are approxtaately USh 
so.ooo. 

Taking these tvo factors tnto consideration therefore, the 
•ore realistic deaand for santtaryware tn the gazetted Kaapala 
City Council areas, based on planning applications ts: 

1989 10,328 - 40X = 6, 197 
Plus 30X·x <9,320 - 40X) = 11678 
Total 7,875 

Average total per aonth 656 

1990 6,472 - 40X .... 3,883 
Plus 30X x <5.992 - 40X) = 11079 
Total 4,962 

Average total per aonth 496 

It should be noted that the above only includes the gazetted 
areas of the city, which are generally aore developed in 
regard to the water and sewage systeas infrastructure. The 
figures do not include the non-gazetted areas of Kaapala, 
where 90 per cent of the population live. While aany people in 
the outlying areas do not have access to piped water and live 
in slua or seai-slua buildings and therefore have no 
requireaent for sanitaryware or tiles, it is knovn that soae 
buildings requiring sanitaryware and tiles are built tn the 
better non-gazetted areas and the Consultants atteapted to 
estiaate this de•and fro• other sources, including the 
Hintstry of Housing and Urban Developaent and the Water and 
Sewage Corporation. 

floor tile 

Building type 
Shop/co•aercial 
Theatre/church/social 
Extensions <20X incl tile> 
Residential houses 
Res. Hse L servants qtr 
Schools 
Guest house/hote 1 < s•a 11 > 

<20 r•/50 ra, •ean 35 r•> 
Factory/warehouse 
Off ices 
Clinics/hospital bldgs. 

floor tile 
<a2/un it) 

4 
8 
0.8 

22 
41 

n i 1 

369 
8 

Totals 
Average aonthly deaand 

6 
62 
<•2) 
<•2) 

1989 
deaand 

120 
120 
80 

23,892 
1, 886 

3,501 
328 
176 
248 

30,351 
2,529 

1990 
de•and 

64 
88 
61 

15,488 
1,085 

1. 556 
168 
56 

124 
18,690 
l, 869 
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As With the sanitaryvare. we aust aake the adjustaents to this 
potential deaand for the 40 per cent of the construction which 
does not go ahead and also for the 30 per cent additional 
illegal residential and extenston butldtng to that whtch ts 
legally butlt. 

1989 30.351 - 40X 
Plus 30X x <25.858 - 40X> 

Total 
Average total per aonth 

1990 18.690 -40X 
Plus 30X x (16.634 - 40X) 
... _ ... _, 
&U .. ca.& 

Average total per aonth 

Wall t t le 

Building type 

Shop/coaaercial 
Theatre/church/social 
Extensions <20X incl tile> 
Residential houses 
Res. Hse ~ .servants qtr 
Schools 
Guest house/hotel Csaall> 

<20 ra/50 r•. aean 35 ra> 
Factory/warehouse 
Offices 
Clinics/hospital bldgs. 

Vall tile 
<a2/unit) 

17 
34 

3 
34 
52 

nil 

750 
35 
35 
52 

Totals <•2> 
Average aonthly deaand <•2> 

= 
= 

= 
= 

•2 

18.210 
4,654 

22,864 
1,905 

11. 214 
2.994 

i1.206 
1, 421 

1989 
deaand 

510 
510 
303 

36.924 
2,392 

6,750 
1 ,435 

770 
208 

49,802 
4, 150 

1990 
deaand 

272 
374 
228 

23,938 
1,300 

3,000 
735 
245 
104 

30, 194 
3,019 

Adjusting this potential deaand. as for the sanitaryvare and 
floor tile ve have: 

1989 

1990 

49,802 - 40X = 
Plus 30X x (39,619 - 40X> = 
Total 

Average total per aonth 

30,194 - 40X 
Plus 30X x <25,464 - 40X> 
Total 

Average total per aonth 

= 
= 

•2 

29,881 
71131 

37,012 

3,084 

18, 116 
41584 

22,700 

2,270 
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Suaaary of Kaapala City Council (gazetted areaa> deaand 

1989/aontb 1990/aontb 1990 yearly rate 

Sanitaryvare 
Floor tile 
Wall tile 

656 
1,905 
3,084 

496 
l, 421 
2,270 

5,952 
17,052 
27,240 

The above deaand figures are for the aajor aarket area of 
Uganda, vhere a aajor proportion of houses are being built. 
not for owner occupation but for investaent purposes. As there 
is a shortage of rental property, especially for foreigners, 
this trend viii continue in the Kaapala area. Rentals are 
alvays paid in foreign currency and a typical high quality 
house, costing USh 40 aillion to build, would coaaand a rental 
of USD 12,000 - 15,oob per year, giving a payback period of 
about four years to the investor at the bureau rate of 
exchange (USD = USh 720>. Finishings in these houses, 
including sanitaryvare and tile fixtures are alvays to 
European standard. 

Kaapala aetropolitan area 

The Kinistry of Housing and Urban Developaent carried out a 
housing survey of the Kaapala Ketropolitan area in 1985, this 
area covering approxiaately half the urban population of the 
country. In 1985 the population of Kaapala vas estiaated at 
552,400 vith an average urban grovth rate of 3.8 per cent per 
year be~ween 1969 and 1980. 

Aaong the findings of this were the fact that on average 1.15 
households occupied each housing unit and that the backlog of 
houstn~ units in Kaapala was estiaated at 14,887 (16,039 in 
January 1987>. The lack of building aaterials, such as bricks, 
roof tiles, roofing sheets and ceaent vas reco,nized as a 
aajor constraint, as vas the lack of suitable building finance 
for the aajority of people. Other factors were the high price 
of building aaterials relative to the average salary, high 
labour costs for construction, high land costs and difficult 
tiae consuaing regulations concerning building approvals. As 
the population of the urban area was growing rapidly, both due 
to the 3 per cent annual populatton increase and due to the 
aigration of the rural population to the urban areas, there 
was no hope of reducing the housing backlog. The urban 
population grew at an average rate of 3.8 per cent between 
1969 and 1980. Kore overcrowding of the existint housing stock 
~as therefore inevitable, as was the growth of the slua areas. 

The private sector owned 78.4 per cent of the dwelling units 
of the saaple, the Governaent 12.2 per cent and parastatals 
9.4 per cent. Approxiaately 75 per cent of the housing stock 
was found to be occupied by tenants, owners or their relatives 
occupying approxiaately 25 per cent. 

The age of the buildings showed that 34.7 per cent were built 
before 1965 and 28.7 per cent froa 1965 to 1974, which 
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indicates that there could be soae deaand for refurbish•ent 
require•ents of tiles and sanitarrvare, subject tv the level 
of the disposable inco•e of the households in these buildings. 
As the general level of disposable incoae is knovn to be lov 
in Uganda, expenditure on relatively luxury tteas, such as 
replace•ent tiles and replaceaent sanitaryvare, aust also 
realistically be expected to be lov. It ts taportant to note 
that the survey deterained that only 3.9 per cent of the 
households •ade any aonthly savings. 

In teras of flooring, 73 per cent of the households had 
ceaented floors, 22.7 per cent had ra••ed earth floors and 
only 3.5 per cent had floors of brick <includes ttle>. floors 
of vood only accounted for 0.7 per cent. As a large proportion 
of the houses in Metrop0litan Kaapala do have ceaent floors, 
there ts a large potential •arket for floor tiles of both 
cera•ic and PVC. However, fro• our field vork ve knov that 
f!QQr t!!e~ c! ar.y ~crt ara lookad vu as a iuxury ite• in 
Uganda and as the level of disposable incoae ts lov only a 
saall percentage of the households Vith ceaent floors can be 
expected to purchase ceraatc floor tiles, vhtch cannot coapete 
tn price vtth the PVC tiles. 

Piped water within the housing units, vhich is one of the aatn 
factors affecting the deaand for sanitaryvare, was available 
to 23.6 per cent of households, vhtle a further 27.8 per cent 
had piped vater outside their dwelling units. Soae of these 
latter households would be expected to install piped water 
inside their preatses, as they iaproved their hoaes. This 
vould be affected by the level of thetr disposable incoae. Of 
the other households 21.2 per cent purchased vater fro• vater 
sellers and 27.3 per cent had access to sources other than 
ptped vater. The rate at vhich aore households vere connected 
to piped vater supplies depended prtaarily on the aaount of 
funds available fro• the Governaent for general iaproveaents 
and extensions to the water systea infrastructure in the urban 
areas and also on the capability of individual households to 
pay for a vater connection. 

The survey also deterained that 41.9 per cent of households 
had indtvtdual bathrooas as their bathing facility, 12.5 per 
cent had shared bathrooas, 4.4 per cent used 1nd1vtdual 
overhead showers, 0.8 per cent used shared showers and 8.4 per 
cent used bath tubs. 

Only 16. 1 per cent of households had access to individual 
vater borne toilet facilities, ~hi le a further 1.0 per cent 
shared water borne toilet facilities. 80.5 per cent of 
households used pit latrines and 2.4 per cent of households 
had no toilet facilities at all. 

The above findings tndtcate that there is a huge latent deaand 
for taproved totlet facilities and that when piped water ~s 
supplied to a household unit, the aajority of households 
<approx. 72 per cent> do install water borne tot let facilities 
tn the untt, 1e: a total of 23.6 per cent of households had 
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access to piped vater vithin their unit, vhile 17.l per cent 
of households had access to vater borne toilet facilities. 

This strong link betveen the provision of piped vater supplies 
and the provision of vater borne toilet facilities is one of 
the aost iaportant factors deteraining the deaand for ceraatc 
sanitaryvare and therefore the level of nev vater connections 
tn the Kaapala and other urban areas had to be considered to 
deteraine vhat the current deaand for sanitaryvare in Uganda 
is on this basis and also the future expected deaand. This ts 
therefore investigated further in this report in the section 
on the National Water and Sevage Corporation. 

The intention to buil~ nev houses is an iaportant factor tn 
assessing the deaand for sanitaryvare and tiles and the survey 
found that 16.0 per c~nt of the heads of households ver6 
seriuu3iy intending to build new houses vith a peraanent 
structure, 3.5 per cent With a seai-peraanent structure and 
4. l per cent Vi th a traditional structure. 

The aajority, at the tiae of the 1985 survey were intending to 
build for their ovn accoaaodatton, vhtle only about 10 per 
cent of those tntendtng to build, intended to ~ent the 
accoaaodation. Froa our field vork during the period October 
1990 to January 1991, this Situation appears to have changed 
With the •ajortty of those butldtng peraanent houses tn the 
Kaapala Ctty area having the intention of renting the prn~erty 
for hard currency. This sttuatton ts deliberately encouraged 
by the lending institutions, as soae will only give loans on 
the condition that the new property is not for owner
occupatton but that it viii be rented out for hard currency. 

At the tiae of the 1985 survey, only 2.6 per cent of household 
heads had started actual construction, while those vho had 
acquired land and saved soae aoney for building was 7.9 per 
cent of households heads. 2.3 per cent had aobilized soae 
building aaterials. Only 1.6 per cent of household heads had 
borrowed aoney froa coaaercial banks, Housing Finance Coapany 
of Uganda or relatives and friends. Of 598 households 
intending to build 124 <£v.7 per cent> hoped to eaploy a 
building contractor, 428 <71.6 per cent> intended to hire 
local skilled labour to build for the•, vhile 46 <7.7 per 
cent> hoped to construct the houses theaselves. 

The •ajor probleas facing the household heads in relation to 
building new houses was stated to be financial ltaitations 
<53.6 per cent>, supply and cost of building aaterials <25.6 
per cent>, cost of labour <5.6 per cent> and land costs <1.5 
per cent>. Only 13.7 per cent of households sav no need of 
building new hous&s, since they already had one. 

Other urban areas 

In 1983 the Htntstry of Housing and Urban Developaent carried 
out a survey of ten urban centres with populations of 
approxtaately 10,000 or above, including Gulu, Jinja, Kabale, 
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Kabarole, Kasese. Lira. Lugazi, Hbale, Soroti and Tororo. 

a> Population size 

The populations of the different urban centres were obtained 
fro• the 1980 population census and the nuaber of households 
was est1aated on the basis of 5.0 persons per household as 
follows: 

Est1aated 
Town Population nuaber of households x of hou:sehold:s 

Gulu 14,958 2,990 2.0 
Jinja 45,060 9,010 7.0 
Kaba le 21, 429 4.280 3.0 
Kabarole 28,806 5,360 4.0 
K~"P~ h 4~A:423 91,680 70.0 
Ka:sese 9,919 1,980 2.0 
Hbale 28,039 5,610 4.0 
Lira 9,122 1,820 1.0 
Soroti 15,048 3,010 2.0 
Tororo 16,707 3,340 3.0 
Lugazi 101439 21090 2.0 
Total 657,950 131,170 100 

The su1·vey deterained that a proportion of households shared 
dwelling ~~tt:s and the proportion of households sharing was: 

Town Percentage sharing 

Jinja 
Tororo 
Hbale 
Soroti 
Lira 
Gulu 
Lugazi 
Kaba le 
Kasese 
Kabarole 

21.5 
8.9 
4.4 
5.7 
9. 1 

14.7 
16.8 
11.5 
10.7 
1.9 

Jinja had the largest nuaber of households sharing duelling 
units and as this ts the aajor industrial town in Uganda, it 
draus a significant nuaber of taatgrants froa the rural areas, 
uho are searching for eaployaent. These iaaigrants are aore 
likely to leave their faailtes in the rural areas and are aore 
likely to share a duelling unit uith fellow workers. 

Kabarole had the least nuaber of households, which shared 
duelling units. 

b> Type of tenure 

The type of tenure deteratnes to what degree the houses are 
taproved and affects the deaand for both tiles santtaryware. 
Tenants noraally cannot iaprove their rented quarters and tt 
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is the owner-occupiers or investor owners that deteraine, 
whether a duelling vtll be iaproved or not. The survey 
deterained that the following proportions of ovned, rented, 
!eased and free duellings in the following tovns: 

Tovn Ovned :Rented Free Leased 

Jinja 17.0 71.8 1. 8 9.5 
Tororo 64.3 30.8 3.8 l. 1 
ftbale 30.0 63. 1 1. 5 5.4 
Soroti 28.0 44.l 8. 1 19.8 
Lira 45.2 46.6 0 8.2 
Gulu 26.0 52.7 1.5 19.8 
Lugazi 18.5 73.8 7.7 0 
Kaba le 58.0 28.5 2.5 11.0 
Kasese 29.2 68.5 1.5 0.7 
Kabarole 81.5 13. l 3.8 1.5 

Only tn Tororo, Kabale and Kabarole do the •ajority of 
residents ovn the duellings or plots they live on and it vould 
be expected that in these tovns the deaand for sanitaryvare 
and tiles vould be higher proportionally than in other towns, 
providing that other factors, such as the type of structure, 
availability of piped vater and disposable incoae is the saae. 
However the report notes that in these three towns the tovn 
boundaries have been extended to the rural areas, therefore 
this ts probably a distortton, as these rural areas, enclosed 
by the town boundaries would not have piped vater supplies and 
vould have a lov deaand for sanitaryvar~ and ~iles. 

In the survey report it vas noted that generally Ugandans 
initially go to urban centres to earn a living, not to settle 
on a peraanent basis. Urbanization is a relatively recent 
phenoaenon in Uganda and there are still few people vho regard 
urban living as a peraanent vay of life. The aigrants who do 
obtain aoney to build a house, vould probably build the• in 
the rural areas, rather th~n in the urban areas. Thts factor 
vould tend to lead to fewer tiles and sanitaryvare being used, 
as this is highly dependent on the provision of piped vater. 

c) Type of dwelling 

The type of dwelling affects the nuaber of pieces of 
sanitaryvare and tiles, which aight be used in the dwelling 
and therefore the following breakdown of duellings by type ts 
interesting as it indicates that towns with a high proportion 
of rooas, in relation to flats or houses vould tend to have 
proportionately fever requireaents for tiles and sanitaryvare. 
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Town iooa Flat House 

Jtnja 27.l 2.6 70.3 
Tororo 15.9 2.2 81.9 
lfbale 42.3 16.2 41.5 
Sorott 47.1 6.6 46.3 
Lira 21.9 12.3 65.8 
Gulu 32.1 20.6 47.3 
Lugazt 47.7 10.8 41.5 
Ka bale 8.0 0.5 91.5 
Kasese 51.5 0 48.5 
Kabarole 8.8 0.4 90.8 

Froa the above, provt4tng that piped water vas available, tt 
would seea that Tororo, Kabale and Kabarole vtth the lowest 
nuaber of rooa type duellings should have the greatest 
proportional usage of sanitaryuare and tiles but other 
factors, vhtch are discussed later, over-rtde this benefit. In 
all the towns covered by the survey, there are very fev flats, 
aost people preferring a house. Other reasons are that persons 
tn the up-country towns with the available capital to build 
blocks of flats ts !tatted. There are also cultural reasons 
against the construction of flats. 

d) Type of structure 

The type of structure of the duelling also deteratnes, vhether 
tiles or santtaryuare are likely to be used in its 
construction, peraanent structures being the ones, where 
generally the use of these products would be considered. 

Town Peraanent Seat-per•anent Teaporary 

Jtnja 61.6 20.5 17.8 
Tororo 25.5 41.5 33.0 
lfbale 20.0 59.6 20.4 
Soroti 25.7 66.9 7.5 
Lira 24.7 56. l 19.2 
Gulu 45.0 35.9 19. l 
Lugaz1 34.6 46.9 18.5 
Kaba le 30.5 55.5 14.0 
Kasese 45.4 33. l 21.5 
Kabarole 4.2 66.5 29.2 

On this basis Kaboarole, which only has 4.2 per cent peraanent 
buildings would be expect~d to have a low requireaent of tiles 
and sanitaryware, even though other factors, such as high 
individual ownership and lov nuabers of rooa dwellings favour 
the use of these products. Jinj~. on the other hand, With the 
highest peraanent type of duelling percentage, vhich favours 
the use of tiles and sanitaryware and a aediua nuaber of rooa 
type dwellings, which therefore tends to be neutral to the 
deaand, also has a lov percentage of individually ovned 
dwellings, which would tend to lower the overall deaand for 
these products. 
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Host of the touns, except Soroti, have around 20 per cent of 
teaporary accoaaodation and this can be discounted for deaand 
purposes for tiles and sanitaryvare. In the case of the seai
peraanent structures, a feu of the duellings aay be iaproved 
to peraanent status, in which case the ouners perhaps uould 
install tiles and sanitaryuare as part of the iaproveaents. On 
average though few in this grouping would tend to have these 
products. In aost of the touns this type of structure is the 
aost coaaon. 

e> Nuaber of habitable rooas per dwelling unit 

The results of the survey indicated that the aajority of the 
urban dueilers in the district towns of Uganda occupy single 
rooas. 

Town Nuaber of rooas 

1 2 3 4 5 5+ 

Jinja 41.6 19.4 17.2 10.8 4.6 6.4 
Tororo 21. 4 18. 1 16.5 19.8 8.2 15.9 
Hbale 41.9 13. 1 11. 2 14.2 11. 5 0. 1 
Soroti 40.4 13.2 14.0 14.0 7.4 11. 0 
Lira 34.2 16.4 16. 4 19.2 6.8 6.8 
Gulu 33.6 24.4 14.5 16.8 3.8 6.9 
Lugazi 48.5 17. 7 18.5 10.8 1. 5 3. 1 
Kaba le 10.5 14.0 18.5 24.5 9.5 23.0 
Kasese 30. 1 28.5 19.2 10.0 3.7 8.5 
Kabarole 5.0 22.3 21.5 ~3. l 11. 2 16.9 

With the exception of Kabale and Kabarole, the largest 
percentages of households had single rooas. These two 
particular towns have a high rural population due to the 
extension of the town boundaries into the rural areas. 

In •ost of these towns the single rooa type dwellings tend to 
be soae of the worst tn the teaporary butldtng category and 
their use of tiles and santtaryvare ts negligible. 

f > Sources of water 

This factor ts one of the aost i•portant tn relation to 
santtaryware deaand. It ts also t•portant tn relation to the 
nu•ber of tiles used in the bathroo• and totlet areas. The 
following ts a breakdown of the proportions of households vtth 
piped vater inside the building and other sources of water. 
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Piped Piped Water St re a a Rain 
Town in.side OUt!Ude .seller Well water water 

Jtnja 39.0 42.7 8.6 7.0 1. 1 1.5 
Tororo 11. 5 11. 2 11. 5 31.3 2.7 1.6 
Hbale 18. 5 49.6 13.5 12.3 4.2 1. 9 
Sorott 24.2 44. 1 18.4 7.4 5.9 0 
Lira 16.4 11. 0 0 71.2 1. 2 0 
Gulu 29.0 36.6 0.8 32.1 1. 5 0 
Lugazi 0.8 4.6 39.2 36.2 19.2 0 
Kaba le 8.5 25.5 1. 0 40.0 25.0 0 
Kase.se 39.2 47.7 6.2 1.5 5.4 0 
Kabarole 5.0 23.1 1. 5 66.9 2.7 0.8 

The survey .showed that the nuaber of households wtth piped 
water tnstde the house ts very low tn aost of the dtstrtct 
towns and that only tn Jtnja and Kasese do these percentages 
rtse above 30 per cent. The least served towns are Lugazi and 
Kabarole, vhere virtually none of the people have piped water 
inside the house. On the basts of the water supply therefore 
the towns of Jtnja and Kasese appear to have the best scope 
for the u.se of santtaryware and tiles. Host of the towns do 
have a significant nuaber of households with piped water 
outside the building and soae of these households would be 
expected to change to an internal piped supply, as the owners 
iaproved their buildings. This would depend on the disposable 
tncoae of the owner of the building. 

g> Sanitation 

The type of sanitation used depends on the availability of 
water and the type of building structure. Water borne 
sanitation can generally only be provided where piped water is 
available tn the dwelling or on the pre•tses. It ts tn the 
urban centres with a relatively high percentage of households 
with piped water that we are also likely to have a high 
percentage of households ustng ceraatc santtaryware and tiles 
in their bathrooas and toilets~ 

Town Water borne Pit latrine Bucket None 

Jinja 49.8 41. 9 4.4 3.5 
Tororo 6.0 84.6 0 9.3 
Hbale 18. 1 68.8 6.9 6.2 
Sorott 21. 3 61. 8 0 16.9 
Ltra 19.2 78. 1 0 2.7 
Gulu 38.2 44.3 0.8 16.8 
Lugazi 0 95.4 0 4.6 
Ka bale 16.0 83.0 1.0 0 
Kasese 42.3 52.3 8.8 4.6 
Kabarole 3. 1 89.6 1. 9 5.4 

As could be expected the three towns With the highest 
percentage of households with piped water inside the dwelling 
have the highest percentage of water borne sanitation and 
hence t.he highest use of cera•ic sanitaryuare. As tiles are 
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also associated with bathrooa and toilet facilities, the 
deaand for tiles would be expected to be the highest in these 
areas. 

It should be noted that it is expensive to install the septic 
tanks and sanitaryware and aany people who have access to 
piped water, either t~side or outside the dwelling, do not 
install water borne sanitation because of the cost. Pit 
latrines are the doainant fora of sanitation in aost of the 
district towns. The survey did note that one factor, which 
aight be responsible for the availability of water borne 
sanitation was the inclusion of governaent pool houses in the 
town. Host of the Governaent houses have such facilities. In 
Luganzi, which is not an adainistrative centre, there are no 
governaent houses and ·none of the survey saaple had water 
borne sanitation. 

It was noted that ~he standard of aany pit latrines was poor 
and that they could pose a health risk to the users and to 
other people in the surrounding area. Clearly in all of the 
district towns there is a great need for better sanitation 
facilities but for water borne sanitation to increase its 
share, the Governaent aust provide funds for the expansion of 
ihe piped water systeas in each of the towns. This ls an 
expensive operation and with the liaited resources available 
to the Governaent iaproveaents to the water systeas can only 
be done gradually. Even though the latent deaand for 
sanitaryware and associated tiles is huge, this will not 
translate into vast voluaes of additional sales of those 
products, as the increase in the provision of piped water 
supplies in these district towns is one of the aain 
deteraining factors affecting the actual deaand of the 
product. 

Estiaation of sanitaryware and tile deaand in district towns 

Proa the inforaation given in the 1983 survey we will try to 
estiaate the deaand for sanitaryware based on one of the aost 
important factors, that of the availability of piped water to 
the buildings and the percentage of dwellings with water borne 
sanitation in 1983. Fro• the Ministry of Housing and Urban 
Developaent 1985 survey, we know that the urban population has 
been increasing at the annual rate of 3.8 per cent and that 
the backlog of housing has been increasing, ie: the increase 
in housing of all types is less than this 3.8 per cent growth 
rate in the population. Therefore the expectation ls that the 
average increase in the peraanent housing stock with piped 
water and water borne sanitation ts not aore than the 3.8 per 
cent general urban population increase. We must point out that 
as the number of households in each town was estiaated fro• 
the 1980 population census figure and the average household 
size of 5.0, this esttaate of sanitaryware deaand aust be 
taken as an indication of the order of aagnitude, rather than 
a precise figure. Nevertheless it is a useful estiaate and can 
be coapared with the esttaates aade fro• other sources of 
inforaation. 
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Estiaated No. " water No. water Increase/yr 
Town or households sanit sanit @ 3.8X rate 

Gulu 2,990 38.2 1, 142 43 
Jinja 9,010 49.8 4,487 170 
Ka bale 4,280 16.0 685 26 
Kabarole 5,360 3. 1 166 6 
Kaapala 91, 680 17. 1 15,677 596 
Ka.se.se 1, 980 42.3 838 32 
Hbale 5,610 18. 1 1, 015 39 
Lira 1,820 19.2 349 13 
Soroti 3,010 21.3 641 24 
Tororo 3,340 6.0 200 8 
Lusazi 21090 0 0 0 
Total 131, 170 25,200 957 

On the above basis, with an average of 8 pieces of 
.sanitaryware per house, the annual total deaand for 
.sanitary~are in the housing .sector for the above towns appears 
to be in the region of: 

957 x 8 pieces = 7,656 pieces per year 

Siailarly the tile de•and on the basis of 22 •2 floor tile and 
34 •2 wall tile per residential house appears to be in the 
region of: 

957 x 22 •2 = 21,054 •2 floor tile per year 

957 x 34 •2 = 32,538 •2 wall tile per year 

The above does not include the requireaents for other I buildings, such as hotels, coaaercial property and factories. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Deaand in Hasaka 

The Ministry of Housing and Urban Develop•ent carried out a 
siailar housing survey in Hasaka in June 1988. The cost or 
housing construction in June 1988 was found to be: 

House type 

High Cost 
Hediu• Cost 
Low Cost 

Cost/a2 USh 

85,000 
60,000 
40,000 

US DLR/•2 C@ 380 USh> 

223 
158 
105 

A high cos~ ho•e in the Hasaka area is a self contained house 
With water and electricity connections, roof tiles, so•e 
joinery and floor treat•ent. A •ediu• cost house has the 
•ini•u• of fittings and uses conventional building aaterials. 
A low cost house has no fittings and no electrical and water 
fittings. 

These costs should be co•pared with the average salary of the 
low tncoae bracket, which constitutes 80 per cent of the 
population, of less than USh 42,000 per annu• C1988>. This is 
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sufficient to build only one square aetre of a lou cost house 
and shows the iaaense difficulty aost people have of finding 
sufficient funds to build even a siaple house, which would 
have no uater supply and hence no sanitaryware and tiles. 

Building aaterials and coaponents are the aajor inputs in 
house construction accounting for 60 per cent of the total 
cost of construction. Kost of the building aaterials such as 
tiaber based products, ceaent, galvanized corrugated iron 
sheets and clay products can be aade locally. However soae of 
these aaterials have a high iaport content of raw aaterials, 
such as galvani sheets <90X> and ceaent <40X>. It was noted 
that all sanitaryware and electrical fittings were iaported. 

Brick supplies were stated to be erratic and the quality of 
the products was poor With aost being of irregular sizes, so 
that aore ceaent had to be used in the construction of the 
buildings, increasing the cost. 

The high interest rates charged by the coaaercial banks of 
approxiaately 40 per cent (in 1988>, when coapared to the 
inflation rate of 5.6 per cent per aonth at that tiae were 
still attractive to potential house builders but the banks 
were unwilling to offer house aortgage loans, preferring to 
lend short-tera only. 

The total housing stock in the Hasaka area in 1988 totalled 
110,027, ~f which it was estiaated that 97,000 required 
upgrading. 9 villages, 6 urban areas and 3 settleaents Within 
the aunicipality were selected for the survey. Froa this it 
was estiaated that the actual housing requireaents for a 
~opulati~n of 1,214,000 in the Hasaka District by the end of 
the Housing Plan 1987-2000 would be 12,000 in the 
aunicipality, 12,000 for the other urban areas and 135,000 for 
the rural areas, a total of 159,000 for the coaplete district. 
The increase in housing requireaents was therefore 48,973 
units over the 14 year period o~ 3,498 units per year on 
average. 

Although the information on the existing housing stock in the 
Hasaka area was inco•plete it was estiaated that in 1988 the 
aunicipality contatned approxiaately 8,252 households, the 
other urban areas 8,252 and the rural areas 93,523. 

In the aunicipality 50 percent of households have piped water, 
while 23 per cent, 11 per cent and 12 per cent obtain their 
water fro• natural springs, wells and streams respectively. In 
the other urban areas of the Hasaka area two out of every 
three households draw water froa either natural springs or 
wells. 18. 1 per cent have access to boreholes and 4.0 per cent 
rely o: rivers. An insignificant proportion of 1.2 per cent of 
the households in the other urban centres of the district 
depend on piped water. In the rural areas piped water networks 
and bore holes are rare. 
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Within the aunicipality one third of the duelling units is a 
high cost house, about 25 per cent aediua cost and the 
traditional houses about 40 per cent. In the other urban 
centres there are no teaporary duellings, the aajority are 
aediu• cost with 45 per cent, while the high cost constitute 
only 17.5 per cent of the total and the low cost constitute 
37.5 per cent. 

In the rural areas 29 per cent of the duelling units are 
teaporary or non-upgradable traditional units, an inQication 
of the high need for replaceaent. The aajority of the units 
are low cost, while the high cost constitute only 10.8 per 
cent of the total in these areas. 

In the aunicipality 20 per cent of the households did not have 
any sanitation facility, 55 per cent used pit latrines and 25 
per cent had water borne sanitation. In the other urban areas 
83 per cent had pit latrines, 3. 1 per cent used water borne 
sanitation facili~ies and the other 14.1 per cent did not have 
any sanitation facilities. In the rural areas 70 per cent of 
the households use pit latrines and 30 per cent do not have 
any sanitation facilities, which shows the need for the 
training of rural persons for the necessity of proper 
sanitation facilities. 

Fro• the above inforaation it is possible to assess the 
approxiaate sanitaryware and tile requireaents for t.he Hasaka 
area. Vith an estiaated 8,252 households in the aunicipality 
and 25 per cent of these having water borne sanitation this 
equates to 2,063 units with water borne sanitatton. In the 
other urban areas with an estiaated 8,252 households and 3. 1 
per cent having water borne sanitation, this equates to 256 
households. The total nuaber of households in the Hasaka area 
having water borne sanitation is therefore estiaated at 2,319 
units <1988>. 

Using the saae growth rate of 3.8 per cent, the nuaber of new 
units with water borne sanitation per yaar would be 68 unit~. 
On this basis the annual requireaents of products would be 
approxiaately: 

Sanitaryuare 
Floor tile 
Wall tiles 

8 pc x 88 units = 
22 •2 x 88 units = 
34 a2 x 88 units = 

Deaand in Hbale District 

704 pieces 
1,936 •2 
2,992 •2 

In 1983 Hbale was included in the survey of ten district towns 
and in this report the population of the town was given as 
28,039 with an esttaated 5,610 households. We aust assuae that 
this survey only covered the aunicipal area of Hbale, not the 
entire Hbale District. 

In June 1990 the Ministry of Housing and Urban Developaent 
undertook a survey in the Hbale District, which had a total 
population of 557,000 persons in 1980, of which 30,500 <SX> 
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were in the aunicipality. Other saall trading centres, uhich 
have grown into gazetted urban areas such as Hanjiya, Sironko 
and Lwakhakha constitute an esti•ated 5 per cent of the total 
population of the district. The rural population has been 
growing at an average rate of 2.8 per cent to register a 
population of 639,000 in 1990, while the urban population has 
been growing at an average growth rate of 3.3 per cent. The 
population of Hbale •unicipality is likely to be higher than 
the projected 42,000 in 1990, as the boundaries of the 
•unicipality have been extended to cover a total area of 27 
square kilo•eters fro• the original 14 square kilo•eters in 
1980. Another esti•ate fro• the Ministry of Housing and Urban 
Develop•ent gave a 1990 population of 705,000. The current 
population growth rates for the area are likely to be 
aaintained up to 2000: By the year 2005 Hbale aunicipality is 
projected to have a population of 70,000, ehile the rural 
areas Will have 1.2 •illion. 

The average household size in the Hbale urban areas is 5.6 
persons (1982) and that in the rural areas 6.04 persons. The 
average housing unit density indicates the status of the 
household sharing a housing unit, which was built purposely to 
accoa•odate a single household. In the Hbale rural areas the 
density is 1.0 household per housing unit, indicating that in 
the rural areas, it is not a problea of shortage of housing 
stock but rather that of the quality. In the aunicipality the 
average housing unit density was 1.6 households, giving an 
occupancy rate of 10 persons per housing unit. On this basis 
there is a hou~ing deficit of 60 units for every 160 
households, or 37 per cent. 

The existing houstng stock of Hbale aunictpality is 4,375 
units for a population of 42,000, while in the rural areas 
there is a current housing stock of 113,500 housing units. The 
housing backlog in the aunicipality is estiaated at 2,625 
housing units. 

The type of housing fn the aunicipality can be divided as 30 
per cent traditional, 25 per cent se•i-peraanent, 35 per cent 
low-cost, 7 per cent aediua-cost and only 3 per cent htgh 
cost. 

In the rural areas, out of the total housing stock of 113,000 
rural units, approxiaately 50 per cent are traditional, 30 per 
cent are seat-peraanent units, 10 per cent are low-cost, 9.8 
per cent aediua-cost and only about l per cent are high cost. 

The total nuaber of high-cost houses in the district fro• 
these estiaates is therefore approxiaately 1,260. This figure 
ts subject to soae degree of error, as a precise nuaber of 
high-cost hoaes in the rural areas was not stated in the 
survey. The high-cost hoae, which has ptped water, is t'1e type 
of house which would have sanitaryware and tiles installed. 

In the rural areas of Hbale acre than 95 per cent of the 
households use pit latrines as their sanitation arrangeaent 
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and virtually all of the• serve individual households. However 
in the •unicipality a different picture e•erged fro• the 
survey, as it was found that the •ajority of the households 
shared sanitation facilities. Water borne toilet systeas were 
used by 37 per cent of households <approx 1,619>, while 59 per 
cent shared pit latrines. The Vent-iaproved pits <VIP> are not 
in coaaon use in this area and the District Health Inspector 
has a progra••e of educating the people on the advantages of 
using VIP latrines. 

Froa the survey it ts known that approxiaately 50,000 persons 
are served by piped water, coapared to 17,000 persons vho use 
water borne sanitation. With an average household size of 5.6 
persons in the •untcipaltty and 6.04 in the rural areas this 
equates to approxiaately 2,833 households using water borne 
sanitation. 

According to the accounts operated by the National Water and 
Sewage Corporation <NWSC> there are 2,750 recorded doaestic 
consu•ers in the aunicipality. In addition approxi•ately 60 
housing units are connected to septic tanks. Fro• this 
tnforaation the total of households which could have water 
born sanitation is 2,810, although it should be pointed out 
that not all of tnese would have both water and sewage 
connections. Illegal water connections however, which are not 
recorded by the NWSC would be in addition to these figures. 

Sanitaryware and tile deaand in Hbale District 

Although we do not have a precise figure of households in the 
Hbale district, which have installed water borne sanitation, 
we can obtain a reasonable estiaate froa the various 
inforaation obtained. In the aunicipality we know that 
approxiaately 1,619 households have water borne sanitation and 
that in total for the district approxiaately 2,833 households 
use water borne sanitation, although so•e of these aay share, 
which reduces actual installations. As the NWSC recorded 
connections plus septic tank connection are also around t~is 
sa•e figure, at 2,810, we can realistically use this as a 
aaxiaua figure. Actual installations of water borne sanitation 
then in the Hbale area are therefore soaewhere between 1,619 
and 2,810. 

It should be noted that, although according to the local 
office of NWSC there are 2,750 doaestic connections as of June 
1990, at the NWSC head office in Kaapala the recorded figure 
on the aonthly •Total Current Connections• sheet for the saae 
aonth is only 1,011 doaestic connections. As HOHUD accepted 
the figures of the local off ice as being correct, after field 
workers had visited the area, we will do likewise for the 
purposes of this pre-feasibility study, especially as in 1983 
the estiaated nuaber of households using water borne 
sanitation was already 1,015. 

For the purposes of estiaating the sanitaryware and tile 
deaand we will use 2,000 water borne sanitation installations, 
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as a reasonable current figure. The annual increase on this at 
the 3.3 per cent <June 1990> growth rate for the Hbale 
auntctpaltty indicates that thts dtstrtct vtll have an annual 
requireaent of 66 water borne santtatton tnstallattons. 
Santtaryvare and tile requtreaents would therefore be tn the 
region of: 

Sanitaryvare 
Floor tiles 
Wall ttles 

8 pcs x 66 units = 
22 •2 x 66 units = 
34 •2 x 66 units = 

528 pteces 
1,452 •2 
2,244 •2 

In this area there is the scope for additional deaand, tf aore 
connectt~ns are aade ~o the water and sewage syste•3 but the 
relattvely high cost of a connection, in relation to the 
noraal aonthly salary appears to be greatly restricting nev 
connections. The NVSC charges for water are: 

Unaetered With sever <USh> 

l tap 2, 187 
2 - 4 taps 6,553 
5 - 8 taps 9,833 
> 8 taps 14,750 

Their nev connection charges are: 

Pipe diaa Cin) Water~ sewage 
CUSh> 

0.50 
0.75 
1.00 
2.00 
>2.00 

45,000 
59,000 
74,000 

295,000 
590,000 

Without sever <USh> 

1, 250 
3,745 
5,620 
8,430 

Pipe dia• Cin> Sewage 
<USh> 

4.00 
6.00 

>6.00 

36,000 
45,000 
60,000 

An averaged sized household aay be charged a flat rate of 
USh 12,000 for doaestic use for a three aonth period. Thi~ is 
slightly higher than what a graduate ctvtl servant earns as 
his aonthly salary. A water rehabilitation scheae !tnanced by 
the World Bank ts in progress but the charges by the National 
Water and Sewage Corporation are too high to be affordable by 
the aajority of the lov incoae households. The charges are a 
cause of considerable discontent in the area. The 
justification given !or these charges ts that the NWSC •ust 
raise sufficient revenues to pay back the World Ba~k loan. 
Only the saall high incoae bracket will therefore be able to 
take advantage of the rehabilitation work in the Hbale area. 
Growth in the water borne sanitation installations and hence 
sanitary~are and tile deaand will therefore probably not 
exceed the average 3.3 per cent population growth rate of the 
aunicipal tty. 
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Deaand in Bushenyi District 

The Hinistry of Housing and Urban Developaent coaaenced work 
on a survey of the Bushyenyi District froa June 1990 but aost 
of the inforaatton is still being analyzed. The inforaation 
available in Noveaber 1990 concerning the types of the housing 
stock was as follows: 

Traditional 
Upgradeable traditional 
Seai-peraanent 
Lou-cost 
Hediu•-cost 
High-cost 

lstiaate l 
x 
1 

44 
30 
20 

4 
_1 
100 

Estiaate 2 
x 

14 
11 
45 
22 

5 
3 

100 

These figu~es obviously aust be regarded as provisional, as 
there are substantial differences between soae types of 
housing. However ve can see that the nuaber of high cost 
houses, which would be the type aost likely to use water borne 
sanitation are very saall. 

80 per cent of the population do not have easy access to safe 
drinking water as the supply systea broke down in 1977 and has 
not been repaired. The estiaates of the access to water 
supplies ts that only 10 per cent of houstng units are 
connected to piped water, out of vhtch only 67 housing units 
receive water because the taps have broken in the reaatntng 
housing units. The quality of the water is poor as the water 
purification systea ts no longer functioning. 

The type of toilet facilities provided tn this area ts: 

Pit latrines (individual> 
Pit latrines (shared> 
Water borne sanitation 

x 
90 

9 
l 

Of the pit latrines only 2 per cent are of the i•proved VIP 
type. 

No precise figures could be given for eith~r the nuaber of 
households or the nuaber of households ustng water borne 
sanitation but as only 67 housing units are connected to a 
usable water supply, this aust be the aaxtaua nuaber, which 
are currently using a water born sanitation syste• and the 
probability is that it ts actually less than this. 

Because of the poor state of the water syste•, it ts unlikely 
that there wtll be •any new connections in the near future, 
especially as •any of those who are already connected do not 
receive ~ater fro• the systea. This aeans that the deaand for 
sanitaryware and associated tiles Will be negligible in this 
District. Even on the basts of a 3.8 per cent population 
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growth rate feeding the deaand for high quality hoaes, which 
noraally have a water connection, this equates to 3 
connections per year or in teras of pieces of products: 

Sanitaryware 
Floor t t le 
Wall tile 

8 pcs x 3 units = 
22 •2 x 3 units = 

24 pieces 
66 •2 

34 a2 x 3 units = 102 •2 

Suaaary of current deaand froa field work 

The following suaaary of tiles and sanitaryware annual deaand 
is based on the following: 

Hotel-led deaand (none in 
Kaapala City Council figures> 

Kaapala City Council 
Call building types> 

Kaapala City Council 
<housing only> 

Kaapala City Council <other> 

HOHUD - Kaapala <housing only> 
HOHUD - 10 districts only 

HOHUD - 10 districts & Kaapala 
<housing only> 

HOHUD - Hasaka 
HOHUD - Hbale 
HOHUD - Bushenyi 

Sub-total All HOHUD 

Sanuare 
(pc> 

1, 261 

5,952 

5,552 
400 

4,768 
2,888 

7,656 

704 
528 

24 
8,912 

~loor 

ti le ( a2 > 

17,052 

15,512 
1, 540 

13, 112 
7,942 

21, 054 

1, 936 
1, 452 

66 
24,508 

Wall 
ti le ( •2> 

5,449 

27,240 

23,621 
3,619 

20,264 
12,274 

32,538 

2,992 
2,244 

102 
37,876 

We can see fro• the above that the estiaated current deaand 
for sanitaryware, floor tile and wall tile for the Kaapala 
City Council in the housing sector froa entirely different 
sources of inforaation and calculation are in quite close 
agreeaent. We can therefore confidently assuae that the deaand 
is soaevhere between these two figures. Placing the aean 
f isures for the Kaapala housing sector in the deaand table 
then ue have the following total deaand picture: 

Sanvare Floor Wa 11 
lpc> tile <•2> ti le <•2> 

Hotel-led deaand <none in 
Kaapala City Counci! figures> 1, 261 2, 411 5,449 

Kaapala housing dem·nd Caean> 5, 160 14,312 21, 943 
Kaapala - other buildings 400 1, 540 3,619 
HOHUD - 10 districts only 2,888 7,942 12,274 
HOHUD - Hasak a 704 1, 936 2,992 
HOHUD - Hbale 528 1, 452 2,244 
HOHUD - Bushenyi 24 6~ 102 
Total 10,965 29,659 48,623 
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In addition to the above would be saall deaand quantities froa 
soae of the other coaaunities in Uganda but these vould not be 
expected to be aore than 5 - 10 per cent of the above totals. 

c> Effect of Water supply 

In an atteapt to further cross-check this deaand fro• other 
local sources of inforaation the Consultants obtained 
inforaation on new connections fro• the National Water and 
Sewage Corporation for soae of t~e aonths up to Septeaber 
1990. Records of earlier years were not available, as they 
were not previously recorded aonthly by the head off ice, as 
they are now. The suaaary of the records is shown in Table 
3.3. 

These findings are a little disturbing, as the current level 
of connections for 1990, when converted to nuabers of pieces 
of sanitaryvare, assuaing an average of 8 pieces per 
household, result in a auch lover deaand figure than those 
obtained fro• other sources. We can coapare the inforaation 
fro• the five tovns, for which we have inforaation fro• 
different sources: 

No. with water NVSC NWSC lHQ> doaestic 
borne sanitation local water connections 

~~~~~~~~~~~1~9~8~3~~~~~1~9~9~0~~~~~J~u=n~e---=1~9~9~0~~~ 
Kaapala 
Jinja 
Tororo 
Hbale 

Hasak a 

15,677 16, 144 
4,487 4,552 

200 767 
1,015 2,750 1,011 
1988 
2,319 752 

Fro• this coaparison it can be seen that the nuaber of 
households with water borne san~tation in 1983 is very siailar 
to the nuaber of doaestic connections recorded by the NWSC in 
1990. As we know that every household with a water connection 
does not always have a sewage connection also, the figures 
recorded by the NWSC appear to be low. This is certainly the 
case in Hbale, where field work by HOHUD in June 1390 
confiraed 2,750 connections, rather than the 1,011 recorded in 
Kaapala head office. It is therefore possible that soae under
recording of connections by NWSC could take place, as it is 
known that soae illegal connections do take place. 

However we aust not discount the new connections figures for 
1990 in Table 3.3 entirely, even though they aay not give the 
•ost accurate picture, as they aay be indicating a definite 
slow-down in actual building coapletions below the forecast 
deaand rate obtained fro• other sources, auch of which is 
older inforaation. 

The latest export figures from the U.K. to Uganda, which are 
discussed later, do show a aarked fall during 1990 also, which 
did not occur with soae of the other countries of the region 
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and this tends to support the evidence of soae slow-down since 
1969. 

Further evidence of a slow-down in the building rate in 1990 
was also indicated by our exaaination of the building 
applications of Kaapala City Council, which were detailed 
darlier tn this section. 

Future deaand for sanitaryvare and tiles will be affected 
significantly by the rate at which the piped water systeas and 
sewage systeas are extended in the urban areas. The National 
Water and Sewage Corporation have coapleted a nuaber of 
technical studies and ~etailed designs of a nuaber of scheaes 
and tender docuaents have been prepared for aost of thea. The 
approxiaate costs of the scheaes are detailed below: 

Anticipated Estiaated cost 
Protect coapletion <US DLR, 1,000) 

Kaapala waterworks end 1991 16,044 
Kaapala water distribution aid 1992 33,317 
Kaapala sewage aid 1992 15,071 
Jinja water & sewage early 1~92 11,552 
Entebbe water & sewage early 1992 5,692 
Hbale water ~ sewage early 1992 3,444 
Tororo water & sewage early 1992 2,306 
Hasaka ~ater & sewage aid 1992 5,803 
Hbarara water systea aid 1992 8,352 

Although the above are all supposed to be coaplete by the end 
of 1992, aany of the projects have still to find funding froa 
either bi-lateral aid sources or the European Coa•unity <EC> 
and World Bank. The EC have proaised assistance for the 
Kaapala waterworks, Japanese assistance for part of the 
Kaapala distribution systea aay be possible ~nd Italian 
assistance for the Jinja and Hasaka pr jects also aay be 
possible but nothing has yet been definitely arranged. None of 
tne other proposed projects have obtained the proa1se of any 
assistance. 

In view of this the anticipated 1991/2 coapletion dates appear 
too optiaistic and the actual coapletton dates are obviously 
dependent of obtaining the necessary funding. Any significant 
increases in piped water supplies and sewage systeas in the 
above towns are therefore aore likely to take place after 1992 
and the consequent increased deaand for sanitaryware and tiles 
due to the new installations in these areas would probably not 
take place until 1993 onwards, as increased connections took 
place. 
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Table 3.3 National Water 3nd Sewage Connections - 1990 <Part> 

Month Ka•Eala Jinja Entebbe Masak a Mbarara Tororo Mbale Total 

January 19 2 3 2 1 5 2 34 February 28 2 4 2 - 4 1 41 March 28 2 7 2 1 2 - 42 April/Kay Not available 
June 51 2 4 1 3 1 1 63 July 20 2 20 1 3 1 . - 47 August 28 - 15 - - - - 43 Se:eteaber 25 3 6 - 4 2 - 40 

Total 199 13 59 
(7 aonths> 

8 12 15 4 310 

Yearly 
rate 341 22 101 14 21 26 7 532 

Est. 
Deaand 
San ware 2,728 176 808 112 168 208 56 4,256 

Floor 
tiles <•2> 7,502 484 2,222 308 462 572 154 11,704 

Wall 
Tiles <•2> 11, 594 748 3,434 476 714 884 238 18,088 
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The actual aaount of water production per aonth by the NWSC in 
early 1990 for the aajor urban areas against their designed 
outputs was deterained as follows: 

Quoted design January 1990 February 1990 
Area <Cu H/day> Cu H/day x Cu H/day x 

Kaapala 72,500 51.926 72 49,411 68 
Jinja 31,600 25,930 82 21,982 70 
Entebbe 7,600 5,926 78 7,011 92 
Hasak a 6,100 3,136 51 2,860 47 
Hbarara 4,700 1,730 37 
Tororo 7,300 3, 187 44 3,142 43 
Hbale 14,600 4,838 33 5,271 36 

Total 144,400 96,673 67 89,677 62 

At first sight the above capacity utilization figures indicate 
that with the possible exception of Entebbe, which has been as 
high as 92 per cent of capacity, there appears to be a 
significant a~ount of spare capacity in the syste•s to cope 
with aany additional water connections in the existing water 
infrastructure syste•s. This would aean that, even if the new 
W8ter and sewage projects do not obtain funding taaedtately, 
the growth in sanitaryware and tile demand being fed fro• new 
connections would not be stifled by a lack of water producing 
capacity. 

However this is not the actual picture, as firstly the NWSC do 
not believe that they can reach the quoted design outputs and 
in addition power fluctuations make it extremely difficult 
to reach even the down-rated targets of the NWSC. As it is 
known that improvements to the electricity generation and 
transmi3sion systems are taking place in Uganda, this 
situation should hopefully improve over the next !ew years, 
allowing the NWSC to operate its water producing installations 
closer to their capacity. This would then allow the growth in 
the annual water connections, and hence an increase in 
sanitaryware and tile demand, to take plac~ for a few years 
within t~e present infrastruc~ure, with the exception of 
Entebbe, without being stifled by lack of capacity. 

The projected growth in the NWSC water and sewage supply 
systems in the major urban towns from 1989 to 2000 are 
detailed in tables 3.4 and 3.5. However, from the information 
obtained during the field work tn Uganda about the 
difficulties and uncertainties of obtaining the finance for 
the intended water improvement projects the Consultants are of 
the opinion that these projections are far too optimistic. The 
projected increase in the population served by water supply 
installations from 520,000 to 1,355,000 in the 11 year period 
equates to an average 14.6 per cent per year increase, based 
on the 1989 year. This rate of increase did not occur in 1990 
and ts unlikely to occur tn 1991 and 1992 unless large amounts 
of donor funding can be arranged. It would therefore be unwise 
to project future sanitaryware and tile demand at this rate. 
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Table 3.4 WATER SUPPLY INSTALLATIONS IN THE YEARS 1989 AND 2000 

1909 2000 
Reservoir Pipe- Reservoir Pipe-

Population ( 1000) Storage lines Population (1000) Storage lines 
Total Served x Cu H/day ka Total Served x Cu H/day k• -· 

Kaapala 705 308 44 45,000 294 1, 217 902 ·74 78,000 493 
Jinja 138 87 63 19,900 137 232 174 75 19,900 211 
Entebbe 43 21 49 4,900 60 60 51 85 9,400 81 
Hbale 39 24 62 9, 100 74 54 54 100 9,200 98 
Tororo 32 19 59 5,600 33 43 43 100 5,900 57 
Hasak a 47 39 83 3,600 37 68 68 100 5,200 68 
Hbarara 41 22 54 21200 41 63 63 100 41900 71 

Totals 1, 045 520 50 90,300 676 1, 737 1, 355 78 132,500 1, 079 
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Table 3.S SEWAGE AND SEWAGE DISPOSAL INSTALLATIONS IN THE YEARS 1989 AND 2000 

1989 2000 
Treat•ent Pipe- Treat-.ent Pipe-

Population <1000> capacity lines Population (1000) Capacity lines 
Total Served " Cu K/da:t: k• Total Served " Cu H/da:t: k• 

Kaapala 705 106 15 16,700 122 1, 217 248 ·20 56, {00 156 
Jtnja 138 28 20 9,900 92 232 76 33 16,300 100 
Entebbe 43 2 5 540 2 60 10 17 2,500 4 
Hbale 39 17 44 3,760 25 54 21 39 6, 140 25 
Tororo 32 3 10 180 3 43 9 21 1, 180 9 
Hasak a 47 2 4 600 6 68 6 9 1t060 8 
Hbarara 41 0 NOT' APPLICABLE 63 0 NOT APPLICABLE 

Totals 1, 045 158 15 31, 680 250 1,737 370 21 83,880 302 
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a> Owner-occupied dwellings share of Gross Doaestic Product 

If we exaaine the share of the GDP taken by owner occupied 
dwellings fro• 1981-89 at constant (1987> prices, the increase 
in the value has been quite constant at around 2.8 per cent 
per year. 

1981 1982 1983 1984 1985 1986 1987 1988 1989 
USh <ail lion> 4215 4324 4455 4580 4708 4841 4975 5115 5259 

" increase/yr 2.6 3.0 2.8 2.8 2.8 2.8 2.8 2.P 
X increase 
construction 12.4 22.4 -4.0-10.7-17.8 37.4 29.5 9.3 
" growth GDP 5.7 7.4 -8.5 2.0 0.3 6.4 7.2 6.6 

Source: Statistical Bulletin No. GDP/2, Gross Doaestic 
Product Uganda 1981-1989, Statistics Departaent, 
Ministry of Plannint and Econoaic Developaent 

Although we aust acknowledge that the statistics are not too 
accurate, the trend is for a gradual saall increase in the 
value of owner-occupied dwellings at constant prices. Hence we 
can only realistically expect that the proportion of these 
additional dwellings using sanitaryware and tiles will grow at 
around the saae rate of 2.8 per cent per year, unless there is 
a fundaaental change in policy on factors affecting housing. 
It should be noted that the recent overall growth of the GDP 
in excess of 6 per cent per year has not led to an equivalent 
increase in the value of owner-occupied housing. This is quite 
iaportant, as it indicates that the proposed tile and 
sanitaryware factory should not be built with too auch excess 
capacity, as the current tren~ is only for slow growth in the 
housing sector, which is the aajor market for these products. 
The other iaportant factor is that the high percentage growth 
of the construction industry as a whole in 1987 and 1988, 
following a decline over three consecutive years, showed a 
aarked fall in 1989, indicating that the aarket for tiles and 
sanitaryware in the non-housing sector could be softening. 

e> Effect of the availability of housing finance 

During the field work in Uganda i~ becaae apparent to the 
Consultants that one of the aajor problems restricting the 
growth of the housing aarket and hence the aarket for ceramic 
tiles and sunitaryware was the complete lack of any long-term 
finar.cing for housing for the owner-occupier. 

The Housing Fihance Coapany of Uganda Liaited now only has the 
resources to offer about 100 aortgages per year but these are 
very restrictive. Their priority is to lend only on rental 
properties, as rents are usually received in foreign currency 
3nd they feel •ore secure in lending to investors, rather than 
owner-occupiers. Even so they will only lend up to a maxiau• 
of 10 per cent of the value of the property. The owner 
therefore still has to ftnd 90 per cent of t~e cost of the 
property from either his own resources or commercial bank 
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loans. Interest rates are approxiaately 45 per c~~t per year. 

The Uganda Co•aercial Bank is willing to offer long-tera loans 
for housing but the interest rate is high at 45 per cent. 
Again they prefer the investor-owner, rather than th~ owner 
occupier. 

Persons interested in building a house for their own use 
therefore have to fund the building out of their own earnings, 
or froa loans obtained froa relatives or friends. This has the 
effect of severely reducing the ability to build houses in 
Uganda. Unlike Kenya, which has aany private buildin~ 
societies and also Governaent parastatals willing to 1end to 
owner-occupiers over periods as long as 25 years, Uganda has 
no such facilities. Building Societies were coaaon in Uganda 
up to 1972 but all quickly closed down at that tiae and until 
they can be encouraged to return, no significant increase in 
the ~ate of house building for owner-occupiers can be 
expected. The deaand for tiles and sanitaryware, therefore 
cannot be expected to expand quickly in the near future. 

f) Tile and sanitaryware deaand in rural areas 

We have already discussed the effect of piped water on the 
deaand for sanitaryware. In the rural areas there is rarely 
piped water and the vast aajority of people use pit latrines 
for sanitation, which can be very unhygienic. However it is 
possible to install ceraaic sanitaryware in pit-latrir.es, such 
as the non-flush type of very staple asian pans, or the 
flushing variety, where an overhead tank can be filled with 
water Cby hand if necessary). The ceraaic pans are far aore 
hygienic than concrete, fi~re glass or plastic alternatives, 
as they do not scratch like the alternatives and can easily be 
kept clean. The question of whether they are used or not, 
usually depends on availability and price. 

Proa conversations With Government people involved in rural 
coaaunities and also international agency personnel, the 
unaniaous opinion was that, although such a product would 
certainly be better froa health aspects, the rural population 
in Uganda generally would be unable to purchase the items, 
therefore the de~and would be very low. For this reason we 
have excluded this asian-type pan ~rom t~e proposed initial 
product range. The aajority of tht •~al population would also 
be unable to afford ceraaic wall ' and floor tile. 

However, it should be noted that UNICEF, under their Solid 
Waste Integrated Progra•ae <SWIP>, is currently providing 
farmer~ with subsidized ceaent to make concrete slabs for 
Vent-Improved pit latrines. Under the programme the farmP.r 
aust pay only USh 1,200 for the cement, which costs 
approximately USh 8,000. UNICEF pays the remainder of the 
cost. As •o~t of the ceaent is imported into the country, it 
may, in the future be •ore benef ictal for UNICEF to subsidize 
the purchase of locally •ade ceramic pans, rather than 
i•ported ce•ent. This could only be discussed, after a factory 
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is i~ actual production and therefore this product will not be 
included in the initial range. 

g> Health aspects affecting sanitaryware product design 

During the field uork, the Consultants visited the Kaapala 
City Council Health and Safety Inspectorate to deteraine the 
current public health laws concerning the types of water 
closet, uhich are allowed to be installed in buildings in 
Uganda. These are basically the saae as those in the U.K. soae 
years ago. Part IV, section 50 Cd> of the Public Health 
Regulations states: 

•every such water-closet shall be cf the uashdown type, 
self-cleansing and provided with a trap having a water seal 
not less than 2 inches <50aa> in depth and, except in the 
case of an approved siphonic closet, the outlet of the trap 
shall not be less than 3.5 inches <89••> or aore than 4 
inches C102••> internal diaaeter. The pan and trap of such 
water closet shall be of porcelain ware or uell-glazed 
stoneware.• 

The Kaapala City Council health officers stated that they also 
personally favoured the washdown type of water closet, as they 
gave fewer probleas tha1· the siphonic type. In vieu of this 
and also as the aarket in both Uganda and Kenya appeared quite 
happy With the washdown type, this is the type, uhich is 
proposed for the proposed project in Uganda. Of the three 
types of washdown water closet systeas,1e: ~he high-level, 
low-level and close-coupled cistern systems, the aore aodern 
close-coupled type is proposed for the project, as it is 
acceptable to the health authorities and is also the preferred 
type on the ~arket. 

3.1.3 Estimated Ugandan aarket penetration by a new factory 

From the jnformation obtained during the field work in Uganda, 
we know that even if a factory was established in the country 
a large proportion of both ceramic tile and sanitaryware 
customers would still continue to buy imported products from 
western Europe, even if they were auch more expensive than a 
locally produced item, due to: 

i) Their attitude concerning locally produced items. They 
would still tend to suspect the quality of the products, 
even if they uere aade to european standards. This 
attitude may change With time, providing thaG the new 
factory consistently delivers first quality products from 
its start-up. 

ii) No local factory could hope to offer the wide range of 
designs and colours, which are available fro• all of the 
imported sources. Although the biggest selling colour for 
both tiles and sanitaryware in Uganda is white, there is 
demand for colours at the more expensive range of the 
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aarket. 

A local factory should, however easily displace sanitaryware 
products fro• China, India and eastern Europe, as these 
countries have the reputation of producing inexpensive but 
~asic white coloured sanitaryware with older type designs. 
These countries do not have the quality reputation of the 
western european countries, therefore they have no price 
advantage and no status advantage in the aarket place, when 
coapared with a locally produced itea. 

In the case of tiles, these are a auch aore baste coaaodity 
with a huge range of choice on the aarket. Price ts usually 
the aost iaportant factor, when coaparing siailar types of 
tile, the source being less iaportant. However a local factory 
could only offer a relatively saall choice of tile sizes and 
colours, in coapartson With iaported varieties. The overall 
penetration of the aarket therefore would he expected to be 
quite low in respect to wall tile. Floor tile are auch less 
coaaon and the choice is therefore aore restricted. A local 
factory could therefore reasonably expect to obtain a larger 
aarket share of thts segaent of the aarket. 

Fro• the above we would expect a local factory to obtain up to 
a 50 per cent share of the sanitaryware and ceraaic floor tile 
aarket in Uganda and approxiaately 30 per cent of the ceraaic 
wall tile aarket. 

The estim2ted value of the t~tal annual Ugandan aarket based 
on the average retail selling prices (including Sales Tax> ts: 

Total annual Price Value Value 
Ugandan aarket <UShl <1,000 UShl <USD> 

Wall ti le 48,623 •2 12,0001112 583,476 810,383 
Floor ti le 29,659 •2 24,0001•2 711,816 988,633 
Sanitaryware 10,965 pc 43~000/pc 471!495 654,854 

'!'otal value l, 766, 787 2,453,870 

From our indicated total market demand, the estiaated aarket 
share would be: 

Total annual " market Annual Value 
Ugandan aarket share Market share ( 1, 000 USh > 

Wa 11 ti le 48,623 •2 30 14,587 m2 175,044 
Floor tile 29.659 •2 50 14.830 •2 355.920 
Total ti le 78,282 •2 29,417 •2 530,964 

San1taryware 10,965 pc 50 5,482 pc 235.726 

Total Value 766,690 

In terms of value therefore, the aarket share of the Ugandan 
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aarket of the new factory ts expected to be 43.4 per cent, 
when operating at 100 per cent of noraal feasible capacity, 
which wtll be froa Production Year 3 onwards. 

The design of the proposed new factory will therefore ba based 
on the aarket share of this doaestic deaand in Uganda, 
tog3ther with the estiaated aarket share of the regional 
aarket. As there is no real evidence of high growth rates in 
deaand being possible on a sustained level in the next few 
years, it would not be wise to build a factory with a capacity 
too auch in excess of the realistic current deaand. However 
the factory will be designed, so that it can easily be 
expanded at a future date without affecting operational 
perforaance. 
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3.2 Regional deaand and aarket study 

The teaa has considered the regional deaand for tiles and 
sanitaryware in soae detail, especially as the doaestic aarket 
in Uganda is quite saall and an additional regional aarket 
would enable both capital costs per unit of production and 
operating costs per unit of production for any factory in 
Uganda to be reduced. 

The teaa of Consultants have therefore assessed the aarket for 
tiles and sanitaryware in all of the neighbouring countries, 
including Kenya, Zaire, Tanzania, Ruanda and Buru~di. During 
the initial desk research on these aarkets in Europe, prior to 
the arrival of the teaa in Uganda, it was clearly established 
that Kenya was the aajor aarket of the region for both tiles 
and sanitaryware and because of this, special eaphasis on this 
iaportant aarket had to be aade during the aarket survey work. 

During the early part of the field work in Uganda interviews 
were held by teaa aeabers with all of the financial 
institutions in the country, which were involved in the 
funding of new projects. Rather surprisingly all of the aajor 
institutions involved in developaent had a fir• policy of not 
financing a project in Uganda with either loans er equity 
unless it could export at least a proportion of its 
production. Because of this iaportant factor, the teaa of 
Consultants decided that it was essential to investigate the 
regional aarket in aore detail than was originally envisaged, 
as this had becoae a crucial factor, in deteraining whether or 
not the project could obtain funding. 

As Kenya had already been deterained as the aajor regional 
market for tiles and sanitaryware from the work carried out in 
Europe, the teaa decided that this •arket should be 
investigated in detail, siailar to the work already planned 
for Uganda. 

The statistical inforaation obtained from Europe on the 
regional aarket, the statistical information from Kenya and 
also the information on all other market factors concerning 
this aarket, which was obtained by the field work in Kenya, 
are fully detailed in Appendix B of this report. 

A brief su•aary of these findings is as follows: 

3.2. 1 Regional pr~ducers of ceraaics and potential 
competitors 

Of the countries neighbouring Uganda, only Kenya currently has 
factories manufacturing ceramic wall tiles, ceramic 
sanitaryware, resin-bonded sanitaryware and PVC floor tiles. A 
ceraaics factory was established in Tanzania a~cut five years 
a~o to produce tiles and sanitaryware but it has not been 
successful. A lack of working capital from t~e ti•e the 
factory began operations has been stated to ~e one aajor 
proble• at this factory. Obviously, if this c~n be corrected 
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and the factory starts to produce tile and sanitaryware 
products in voluae, the opportunities for exporting tiles and 
sanitaryware fro• Uganda to Tanzania will be reduced. 

Kenya only has one factory producing ceraaic tiles, ceraaic 
sanitaryware and crockery, Ceraaic Industries (East Africa> 
Ltd and this has been operating under receivership since 1st 
August 1988. Again, lack of ~orking capital is stated to be 
one of the aajor reasons, why the factory is still operating 
well below its capacity with a current aarket share of the 
Kenyan aarket of 14 per cent of the tile aarket and 10 per 
cent of the sanitaryware aarket. If the receivers are 
successful in selling this factory to a private coapany, this 
aarket share is expect.ad to rise significantly, which would 
reduce the opportunities of exports fro• a factory in Uganda 
to Kenya. 

The only other existing coapetitor in Kenya is Heraes 
Enterprises Liaited, a factory producing resin-bonded 
sanitaryware but the products are highly priced and are 
targeted priaarily at hotels. The coapany cannot be considered 
a real coapetitor to a ceraaic sanitaryware factory. 

3.2.2 Regional Iaport-export statistics Csuaaary> 

a> Statistics for Tiles 

i) U.K. Governaent Tile Export Statistics 

From the U.K. Government statistics, the team obtained details 
of the recent U.K. exports of tile to the region, the summary 
being: 

Year 

1989 
1990 (10 months> 

Uganda Ca2> 

34,983 
865 

Kenya (112> 

34,490 
28,318 

Tanzania Ca2> 

3,389 
1, 707 

In all cases, the quantities of tile exported to the regional 
countries is very small but while the average monthly average 
for Kenya in 1990 appears to have been aaintai~ed at 
approximately 2,830 m2, very similar to 1989, the exports to 
Uganda have reduced to an insignificant amount in 1990. To 
determine whether this ts due to reduc9d building activity in 
Uganda or simply a replacement of U.K. imports by imports from 
other countries, it was necessary for the team to obtain the 
export statistics from the other European countries. 

ii) European Community Tile Export Statistics 

A sumaary of tile exported to the region in 1989 fro• the 
twelve countries of the European Community Csee Appendix B for 
full details> is as follows: 
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Ti le iaports Value Hean 
Country Tonnes •2 ECU 1,000 ECU/tonne 

Kenya 6,028 648, 172 2,080 345 
Zaire 3,822 410,968 1!438 376 
Tanzania 694 74,624 398 574 
Uganda 248 26,666 352 1, 419 
Ruanda 204 21, 935 136 666 
Burundi 156 16,774 82 525 

Total 11,152 1,199,139 

The above suaaary shows clearly that the actual iaports of all 
types of tile into Uganda is very saall in coaparison to the 
neighbouring countries and in addition the average price per 
tonne of tiles is far higher than in any of the other regional 
countries. This could be due to the fact that aost iaporters 
in Uganda buy through agents, rather than buying directly fro• 
the aanufacturer. 

The 248 tonnes of wall tile iaported into Uganda fro• the 
European Coaaunity is equivalent to only 26,666 •2 of wall 
tile. The aaount of tile iaported fro• other countries aaounts 
to approxiaately 25 per cent of this total, therefore the 
total tiles iaported into Uganda in 1989 would aaount to no 
•ore than: 

33,300 •2 equivalent of wall tile 

In comparison Kenyan iaports fro• the European Coaaunity alone 
in 1989 aaount to: 

648,172 •2 equivalent of wall tile 

This amounts to 76.7 per cent of the total tile imports into 
Kenya. 

iii) Kenyan Governaent tile import statistics 

The suamary of tile iaports into Kenya fro• all countries 
amounts to: 

Year 

1988 
1989 (6.5 aonths> 

tonnes 

5, 661. 21 
2, 157. 66 

a2 equivalent wall tile 

608,732 
232,006 

The monthly average in 1989 of 331,947 kg of tile imports is 
significantly lower than the imports in 1988, which averaged 
471,767 kg/month, an approximate 30 per cent reduction. Field 
work confiraed that the tile aarket had weakened and that tile 
importers still had large unsold stocks in late 1990. 

iv> Re-exports of tile from Kenya 

These are minimal, no re-exports being recorded for the first 
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6.5 •onths of 1989 and only 1,150 kg of tiles being recorded 
as being re-exported in 1988, equating to 124 •2 of wall tile. 

Do•estic exports fro• Kenya to Uganda a•ounted to only 13 •2 
of tile in 1989 with none in 1988. 

b> Statistics for Sanitaryware 

The su••ary of the regional i•ports of santtaryware, the full 
details of which are shown in Appendix B, are as follows: 

i) U.K. Governaent sanitaryware export statistics 

Pieces exported 
Country 1989 1990 <10 aonths to Oct> 

Kenya 29,288 31, 112 
Uganda 4, 139 209 
Tanzania 592 2,701 
Zaire 137 
Total for region 34,019 34, 159 

The above shows that while the U.K. sanitaryware exports to 
the region have shown an overall increase, exports to Uganda 
have shown a huge reduction. As other countries also export 
sanitaryware to Uganda, the tea• also had to deter•ine, 
whether this red~ced level of exports to Uganda was due to 
less new building or renovation, or whether the decrease was 
due to a replace•ent of Ugandan iaports fro• the U.K. by 
iaports from other countries. The recent Eurostat statistics 
for all of the twelve European Coaaunity countries were 
'herefore exa•ined. 

ii) Eurostat 1989 sanitaryware export statistics 

The statistics of sanitarywar0 exports fro• the European 
Coaaunity States to the region,· given in terms of tonnes of 
product, have been converted to nu•bers of pieces and are 
sus•arised as follows: 

Coun"\.ry Pieces i•ported fro• EC12, 1989 

Kenya 
Zaire 
Tanzania 
Ruanda 
Uganda 
Burundi 

Total regional imports 
froa EC12 

40,955 
29,926 
12,279 
6,547 
5,220 
1,030 

95,957 

Fro• the above, it is apparent that the regional market for 
sanitaryware is doainated by Kenya and Zaire. In addition to 
the iaports froa the European Com•unity, all regional 
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countries also iaport fro• other countries. Kenya iaports fro• 
India, Eastern Europe and China and it also has its oun 
sanitaryuare production unit, which is presently producing 
approxiaately 7,872 pieces per year. The total Kenyan aarket 
in 1989 appears to be in the region of 95,000 pieces. 

Field vork in Uganda indicated that approxiaately 30 per cent 
of sanitaryware iaports are fro• countries outside the 
European Coaaunity and a further 20 per cent are iaported by 
individuals, the aajority of these being sauggled into the 
country. Fro• these estiaates the total quantity of iaports 
into Uganda in 1989 is approxiaately: 

10,440 pieces 

Cross-checking of the"export statistics fro• Europe with the 
iaport statistics in Uganda proved to be iapossible, as the 
records are incoaplete. However additional inforaation was 
obtained by the tea• in Kenya. 

iii) Kenyan statistics of sanitaryware i•forts and exports 

The suaaary of total sanitaryware iaports into Kenya since 
1984 are as follows: 

1984 
1985 
1986 
1987 
1988 
1989 

Pieces 

25,957 
82,269 
64,943 
64,412 
64,236 
44,497 Cin 6.5 aonths> 

This figure for iaports for the first 6.5 months of 1989 
should be compared with the estiaated 40,955 pieces of 
sanitaryware exported to Kenya fro• the European Coaaunity in 
1989. In 1988 36 per cent of total Kenyan iaports were fro• 
the European Community and in 1989 43.3 per cent were from the 
European Coaaunity. The 1989 iaports appear higher than normal 
and based on the aore noraal level of iaports of around 64,000 
pieces per year, together With the local aanufacture of 
7,000 - 8,000 pieces per year, the total normal Kenyan markPt 
appears to be approximately 72,000 pieces per year. 

Kenyan re-exports and doaestic exports to Uganda are a&niaal, 
being 590 pieces in 1988 and 334 pieces for the first 6.5 
months of 1989. 

3.2.3 Factors affecting tile and sanitaryware demand in Kenya 

The team considered the effects of the major factors affecting 
the demand for tile and sanitaryware jn Kenya, which fro• the 
statisttcs is clearly the aajor regional market for any tile 
and santtaryware factory in Uganda. The full details ~re given 
in Appendix B but a suamary of findings was ~hat the tile and 
sanitaryware market demand indicated from the level of 
building and construction in the country was: 
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Wall ti le 373, 184 •2 per year 
Floor tile 2411472 •2 per Iear 
Total tile 614,656 •2 per year 

Sanitaryware 87,808 pieces per year 

These figures were in the saae order of aagnitude as tho.se 
obtained froa the aore accurate iaport-export stati.stic.s. 

The tile and sanitaryware deaand generated froa the 
inforaation on water supplies and population growth indicated 
a tile and sanitaryware deaand of: 

Wall tile 
Floor tile 
Total tile 

Sanitaryware 

340,000 a2 per year 
220 1000 a2 per Iear 
560,000 a2 per year 

80,000 pieces per year 

The ready ava~labiltty of long-tera housing finance for the 
owner occupier in Kenya is one of the aajor contributory 
factors in the consistent regular b~ildtng of new housing 
units in the country. Potential owner-occupiers in Uganda, in 
coaparison, have no access to long-tera finance and this 
severely restricts the housing aarket in Uganda. 

Availability of lar.d ts also being iaproved in Kenya, which 
will tend to further stiaulate the housing sector in the next 
few years. 

3.2.4 Estiaated level of aarket penetration in regional 
market_ 

The estiaated level of market penetration in Kenya i.s: 

Wall ti 1 !! 

Floor tile 
Total tile 
Sanitaryware 

5X x 350,000 m2 = 
3X x 230,000 a2 = 

= 
7X x 72,000 pc = 

17,500 a2/year 
6,900 a2/year 

24,400 112/year 
5,000 pc/year 

The estimated level of market penetration, which is possible 
in the other regional countries is estiaated at 5 per cent of 
the total market for both tiles and sanitaryware, ie: 

Total tiles 
Country a2/year· 5" market share 

Zair& 535,806 26,790 
Tanzania 97,312 4,866 
Ruanda 28,602 1, 430 
Burundi 21, 828 __L_fil)_! 

Total 683,548 34' 177 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

91 

Total sanitaryware 
Country pieces/year 5X aarket share 

Zaire 46,686 2,334 
Tanzania 19, 156 958 
Ruanda 10,214 511 
~urundi 1,607 80 

Total 77,663 3,883 

For the purposes of sizing the factory, however the teaa 
decided to use only the Ugandan and Kenyan aarkets, the other 
regional aarkets being treated as a safety reserve, in case 
difficulties arose at ~ny tiae with the Kenyan aarket. 

3.3 Estiaates of sales prices of proposed product range 

In order to estiaate the sales revenues, which can be 
realistically achieved by a new production unit aanufacturing 
sanitaryware and tiles in Uganda, it is first necessary to 
establish the voluae of annual production, which is realistic 
on a long-tera basis for each product. This has been 
deterained fro• studying the deaand for these products froa 
all aspects in the earlier section. It is also necessary to 
deteraine the realistic prices at which the products can be 
aarketed, both on the local aarket and on the regional export 
aarket. 

3.3. 1 Domestic retail prices in Uganda 

All of the ceraaic tiles and sanitaryware usod in Uganda are 
currently imported, as there is no local aanufacturer. The 
domestic prices paid therefore include both the iaport duties 
and the sales tax, which are added to the CIF price ~n entry 
to the country. The tariff rates as of 5th Noveaber 1990 were 
as follows: 

Ceramic sanitaryware 
Ceraaic wall tiles 
Ceramic floor tiles 
PVC/Vinyl/rubber floor tiles 

Iaport dutyCX> 

30 
30 
30 
10 

Sales tax CX> 

30 
30 
30 
30 

The sales tax is calculated on the total of CIF price and 
iaport duty. The high duty and sales tax obviously have to be 
recovered froa higher doaestic retail prices and therefore 
tends to restrict the deaand for these items within the 
country. 

During the field work in Uganda froa October 1990 to January 
1991, the current retail prices of the products and the 
sources of the products were established. Where possible the 
noraal aethods of purchasing used by each retailer were also 
established. Other organizations, such as parastatal coapanies 
involved in the building industry were also visited by the 
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Consultants to deteraine the prices and voluaes of the tile 
and sanitaryware products they bought. The aethod of 
purchasing was also identified. 

a> African Hardware Coapany 

Product size Origin 
Price/box 

<USh> 
Price/a2 

<UShl 
Ceraaic tile 152 x 152aa U.K. 

Vinyl/PVC tile 305 x 305aa 
Vinyl/PVC tile 229 x 229aa 

Kenya 
Kenya 

25,000 <44pc> 

32,000 <50pc> 
35,000 <111pc> 

Purchases of all iteas are aade directly fro• the 
aanufacturers in U.K. ~nd Kenya. 

b) Century Enterprises Coapany 

25,000 

7,040 
5,991 

This coapany currently only sells the high-level and low-level 
plastic cisterns, type •coapact• fro• Derwent HacDee, U.K. The 
cisterns are coaplete With all fittings. 

Price per unit USh 40,000 

The plastic cisterns were purchased directly fro• the 
aanufacturer in the U.K. 

In the past the shop has stocked ceraaic sanitaryware and 
tiles but no longer sells these products. 

c> Tusabe Hukaae Shop, Kaapala 
Price/box Price/a2 

Product size (••> Origin <USh> <USh > 

Ceramic wall tfle 150 x 150 Yugoslavia 10,000 (45pc> 10,000 
Washbasin saall Yugoslavia 25,000/pc 
Washbasin aediu• Yugo~lavia 50-60,000/pc 
Cast iron basin aediua unknown 70,000/pc 

This retailer sells very few ceraaic floor tile and is of the 
opinion that the aarket for these is quite small. 

d> V. Rogers Enterprises Ltd, Kampala 

This retailer is one of the largest in Kampala and holds the 
widest range of tile and sanitaryware prcducts seen in Uganda. 
Iaports are noraally purchased fro• wholesalers or agents in 
the different supplier countries. 

Price/box Price/a2 
Product size <mm> Origin <USh> USh> 

Ceraaic wall tile 150 x 150 Geraan 15,000 C66pc> 10,000 
150 x 150 Iran 15,000 C66pc> 10,000 
152 x 152 U.K. 25,000 C75pc> 14,666 
Hosaic Korea 25,000 

Ceraaic floor tile 200 x 100 Spain 
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5•• thick 23.000 C50pc> 23.000 
5•• thick 24,000 C50pc> 24.000 
200 x 100 Czech 
7•• thick 18,000 C25pc> 36,000 
300 x 300 Sri 
?•• thick Lanka 31. 000 C lOpc > 34. 100 
419 hexag 
10•• thick Italy 3,600 Clpc> 20,520 

Vinyl floor ti le 300 x 300 Japan 25,000 C50pc> 5,500 
229 x 229 Kenya 40,000 < l12pc > 6,786 

Washbasin c/w taps aediua Yugosl 40,000 
Washbasin C/W taps aediua U.K. 90,000 
Washbasin saall U.K. 30,000 
Pedestal U. K. 30,000 
Water closet Yugosl 70,000 

China 70,000 
WC & C iStern Yugosl 95,000 

China 95,000 
Cistern China '45,000 

Vall tile sell in larger voluaes than ceraaic floor tile at 
this shop and approxiaately one container is brought in each 
aonth containing 300 pieces of sanitaryware,ie: an annual 
i•port of approxiaately 3,600 pieces. 

The aanager noted that there were four or five iaporters of 
santtaryware of the saae, or slightly saaller size than his 
co•pany in Uganda. On this basis the nuabers of pieces of 
sanitaryware iaported into Uganda by the aain coapanies 
would be in the region of 14,400 - 18,000 pieces, if they were 
all iaporting at the sa•e rate. However further field work 
indicated that this coapany was selling •ore than the other 
coapanies, therefore the total imports would be lower than 
this rough estiaate. The Consultants also atteapted to check 
the nuaber of iaport licences issued to this coapany by the 
Ministry of Coaaerce. During the period froa 6th Noveaber 1989 
to 20th June 1990 only two licences were issued, one for 
glazed floor tile from Geraany for a total of USh 594, 112 and 
one for aixed building aaterials from the UAE for USh 865,513, 
which indicates that the estiaate of the aanager for his 
iaports was grossly inflat~d. On the other hand it is known 
that the licencing systea and records of imports cannot be 
used as accurate assessaents of import quantities, as it is 
acknowledged that there are shortcomings in the systea, which 
are currently being addressed. In view of these facts, we can 
place little reliability on the accuracy of the above estiaate 
of sanitaryware iaports per year based on the inforaation from 
the company. 

e> Do-it-Yourself Hardware Co, Kampala 

Product s iZe c •• > Origin 

Ceraaic wall tile 150 x 150 Dubai 

Price/box 
CUSh> 

15,000 C66pc> 

Price/m2 
USh> 

10,000 
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The saaples of tiles shoved to the Consultants, vhich vere 
plain blue, plain vhite and floral decorated,, vere all 
second-quality tiles, although the tile uere presented as 
first quality. The price vas identical to other stores selling 
better quality tile fro• other countries. 

f> National Housing Corporation 

This Corporation buys its requireaents of vall tiles and 
sanitaryvare by aeans of a tender and recent purchase prices 
have been: 

Price/box Price/a2 
Product Size <••> Origin <USh> USh> 

Ceraaic vall tile 150 x 150 E. Geraan 16,000 <55pc> 12,800 
Vinyl floor tile 250 x 250 Kenya 600 Cpc> 9,600 

2.5 thick 
Washbasin aediua U.K. - 60,000 
Water closet U.K. 50,000 
Cistern U.K. 50,000 

The National Housing Corporation recogni that the local 
tendering aethod of purchase has its dangers, as price, not 
quality appears to be the aain criterion. Many tenderers are 
not regular buyers, have no idea of technical specifications 
and buy froE agents in Europe or the Middle East. Soaetiaes 
the iteas are not first quality and vhen sanitaryvare is 
delivered, it is frequently not in full sets. Coloured iteas 
are then iapossible to aatch. This causes probleas in 
construction, as there is no tiae to obtain additional iteas 
and the Corporation then has to fit odd iteas in the 
bathrooas, vhich do not aatch the rest of the products. 

The Corporation would definitely purchase products fro• a 
local supplier, if the products uere aade to the noraal 
European standard. 

Ceraaic floor tile vould noraally only be purchased, if they 
could coapete vith the PVC tiles froa Kenya. 

It should be noted that the National Housing Corporation has 
only built 32 aaisonettes during 1990 and these have required 
a total of 443 cartons ex 55pc> of wall tile, or 1,523 pc/unit 
(34 a2/unit). 

Vinyl floor tiles are used Widely throughout the aaisonettes 
built, approxiaately 143.75 a2 per aa1sonette. In the event of 
ceraaic floor tile being available only a proportion of ~~e 
vinyl tile would be replaced by ceraaic tile and this would 
depend on the price of the ceraaic tiles. 

The quantities of ceraaic sanitaryware used in each aaisonette 
are: 
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WC, l cistern, 
WC, l cistern, 
pedestal 
WC, l cistern, 
pedestal 

WC, l cistern, 

l saal l washbasin 
l aedlua wa~hbaain, 

l aedtua washb.isln, 

l saall washbasin 

The nuaber of pieces of santtaryware used in 1990 was 
therefore: 

14 pc x 32 = 448 pieces 

During 1991 the NHC hopes to build a total of 50 aatsonettes, 
which will require 1,700 a2 of wall tile and 700 pieces of 
sanitaryware. 

g> Uganda Consolidated Properties Llaited <UDC subsidiary> 

This coapany ls nov aatnly concern3d vlth aanagtng rental 
properties, rather than building new houses and only 16 3-4 
bedrooa houses have been built in the past three years, an 
average of 5 houses per year. During 1991, the coapany hopes 
to build 4 or 5 houses. They purchase their tiles and 
sanltaryware requireaents fro• agents in the U.K., not 
directly fro• the aanufacturer. The purchase prices are: 

Product 

Ceraalc wall tile 
Vinyl floor ti le 

Washbasin 

Pedestal 
Water closet 
Cistern 

150 x 150 
250 x 250 
2.5 thick 
300 x 300 

aedtua 
aedtua 
c/w taps 

Italy 
Kenya 

Kenya 

U.K. 

U."K. 
U.K. 
U.K. 
U.K. 

h> Uganda Hardware Corporation 

Price/box 
<USh> 

Price/a2 
<USh> 

8,000 <44 pc> 8,000 
18,000 <25 pc> 11,520 

32,000 <50 pc> 7,040 

40,000 

50,000 
25,000 
50,000 
50,000 

The retail prices for their iaported products are: 

Product 

Ceraatc wall tile 

Washbastn 
WC + Cistern 
Wash bast n g, 

fittings 
Washbasin 

size <••> Origin 

150 x 150 
150 x 150 
aediua 

aediua 
aedtua 

Uruguay 
Hungary 
Cuba 
Cuba 

Geraan 
Geraan 

Price/box 
<USh> 

Prtce/a2 
<USh> 

13,000 <44 pc> 13,000 
13,000 <44 pc> 13,000 
13,000 
30,000 

100,000 
70,000 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
R 

I 
I 
I 
~ 

I 
I 
I 
I 
I 
I 

WC &. C Utern 
WC &. Cistern 
Washbasin aediua 

96 

Geraan 
Indian 
Indian 

137,000 
100,000 
35,000 

The Corporation sells approxiaately 1,000 pieces of 
sanitaryware per year, uhich it estiaates is approxiaately 10 
per cent of the requireaents of Uganda. 

Siailarly it sells approxiaately 10,000 cartons <X 44 pc> of 
wall tile and floor tile per year, ie: 10,000 a2, which they 
believe is also about 10 per cent of the aarket. 

Their aethod of purchase is rather strange, as they buy about 
70 per cent of their requtreaents on the local aarket fro• 
other retailers and iaport approxtaately 30 per cent directly. 
A profit aargin of 20 per cent is expected on locally bought 
iteas and 25 per cent on direct iaports. 

Should a factory be established in Uganda, the Corporation 
would buy fro• the factory but would expect the selling prtce 
to be around 20 per cent less than the Indian prices. 

Star Iaport Enterprises 

The retail prices are: 

Product size <••> Origin 

Ceraaic wall tile 150 x 150 Various 

Suite - coaplete 
St~el bath &. 

shower unit 
Washbasin 8. 

pedestal 
Pedestal 
WC 8. cistern 

Spain 

Spain 

Spain 
Spain 
Sj>ain 

Price/box 
<USh> 

Price/a2 
< IJSh > 

10,000 <44 pc> 10,000 

400,000 

200,000 

70,000 
30,000 

150,000 

The coapany sells approxiaately 22 sets of sanitarywarP per 
•onth, 1e: approxiaately 88 pieces per aonth, or 1,056 pieces 
per year. 
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Suaaary of current retat: prices in Uganda 

Cer~•ic wall tiles 150 x 150 x Saa 
Noraal average .selling price 

Ceraaic floor tile - light duty <Saa> 
Nor•al averag& .selling price 

Cera•ic floor tile - heavier duty <7••> 
Noraal average selling price 

Vinyl floor ti le . 
Nor•al average .selling price 

Hedtu• wa.shba.sin 
Nor•al average .selling price 

Pede.st al 
Nor•al average .selling price 

S•al 1 washbasin 
Noraal average .selling price 

Water clo.set 
Nor•al average .selling price 

Ci.stern 
Nor•al average .selling price 

3.3.2 Current retail prices in Kenya 

Price range/a2 <USh> 

8,000 - 25,000 
12,000 

23,000 - 24,000 
24,000 

34,000 - 36,000 
35,000 

5,991 - 11, 520 
7,000 

13,000 - 70,000 
50,000 

25,000 - 30,000 
30,000 

25,000 - 30,000 
30,000 

15,000 - 75,000 
55,000 

15,000 - 75,000 
50,000 

The full details of the •arket survey resu:ts on the current 
pricing of the •ajor Nairobi retailers are shown in Apper.dix 
B. Retail prices for •ost ite•s in Kenya are •ore than those 
in Uganda, even though the Ugandan !•porters appear to be 
paytng higher prices for the i•ported products and therefore 
•ust be ac~epting lower profit •argins. 

3.3.3 Co•parison of •id-range .selling prices in Uganda and 
Kenya 

The following co•parison has been basad on the bureau exchange 
rate of USh 720/USD in Uganda and tke nor•al exchange rate of 
KSh 23/USD in Kenya. Due to the auch wider choice of both 
tiles and sanitaryware tn Kenya, than what is available in 
Uganda, the price range on products such as water closets is 
particularly wide. In our assess•ent of the nor•al average 
seliing price we have tried to judge fro• our fiold work, the 
price around which a •ajority of the products are being sold. 
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Uganda Kenya 
Product USh/a2 USD/a2 KSh/a2 USD/a2 

Wall ti le - white 12,000 16.67 374 16.26 
- coloured 12,000 16.67 900 39. 13 

Floor tile - light 24,000 33.33 1,000 43.48 
- heavy 35,000 48.61 

Vinyl floor ti le 7,000 9.72 200 8.70 
Hediu• washbasin 50,000 69.44 1,600 69.56 
Pedestal 30,000 41. 67 2,750 119. 56 
Saall washbasin 30,000 41. 67 900 39. 13 
Water closet 55,000 76.39 1,200 52. 17 
Cistern 50,000 69.44 3,000 130.43 

The above coaparison shovs that the standard vhite vall tile, 
which sells in large quantities in both countries, is 
virtually the saae price, as are the washbasins, despite a 30 
per cent sales tax in Uganda coapared vith an 18 per cent VAT 
in Kenya. 

The vinyl tile, vhich are aade in Kenya are slightly aore 
expensive in Uganda but not excessively so, bearing in aind 
the transportation costs, custo•~ duty and higher sales tax. 

Pedestals and cisterns are •ore expensive in Kenya, which 
probably reflects the auch larger choice of the aore expensive 
european sanitaryvare, vhich is available in Kenya. In the 
case of water closets, a vide range of expensive european 
closets is also available in Kenya but in addition there is 
also a large quantity of plain white water closets froa the 
low-cost producers of India and China on the aarket. These are 
not so prevalent in Uganda. 

During conversations with the retailers of tiles and 
sanitaryvare in Kenya, the general opinion vas that a factory 
in Uganda would have to produce products for the low to aediua 
price range of the aarket, as the products, even if aade to 
european standards would not coaaand such a high price as the 
iaported iteas. Because the iaported products have a good 
reputation for quality, people are still prepared to buy the• 
even though the price is inf lated by the 45 or 80 per cent 
iaport duty and 18 per cent value added tax. It was pointed 
out that the local tile and sanitaryvare factory in Nairobi 
had a poor reputation for quality and has never been able to 
aatch european standards of quality since it began operations. 
It was also pointed out that the ceraaic tile and sanitaryvare 
factory in Tanzania had never been successful. It Vil\ 
therefore take tiae for a nev factory in Uganda to establish a 
reputation for producing quality products. 

Although the aajority of hardware stores in Nairobi stock 
PVC/rubber floor tiles of var4ou~ types, very few stock 
ceraaic floor tile. This is probably due to the ready 
availability of these ttles in Kenya, as there are three 
factories producing these products in the Natrobt area. The 
vinyl tiles are well established in the aarket place and are 
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available at a reasonable price, vhich ceraaic floor tiles 
could not aatch. The general opinion was that even if ceraaic 
floor tile were aade in Uganda, the deaand for thea in Kenya 
world be quite saall. Ceraaic wall tile, on the other hand, 
uould find a ready aarket in Kenya, if the price was 
coapetitive vi~~ the other iaported tile and the quality was 
to european standards. 

3.3.4 Effect of Preferential Trade Area <PTA> on prices 

The current situation regarding iaport duties placed on 
Ugandan exports to Kenya is a little confusing, as each 
coapany has to negotia~e teras separately. Coapanies which are 
100 per cent Ugandan ovned vill be currently charged at the 
lowest rate of 10 -12 per cent. Those coapanies vith foreign 
shareholdings vtll be charged a higher rate on a sliding scale 
dependent on the share of the foreign eleaent but this Will 
still be belov the rate charged o~ taports fro• outside the 
PTA area. By 1993 the at• ts to have no duties charged between 
aeaber states of the PTA but there seeas soae doubt, as to 
whether this will be achieved. Obviously, if the high 
protective iaport rates reaain on iaports fro• outside the 
PTA, it offers the local aanufacturers the scope to increase 
their profitability, or to reduce prices. 

3.4 Proposed product range for a Ugandan factory 

Fro• the field work in both Uganda and Kenya, the Consultants 
believe that the tile range of products should consist 
initially of: 

il Glazed wall tile, size 150R• x 150•• x 5•• 
ti) Glazed flo~r tile, size 100•• x 200•• x 10•• 

Both of the above iteas, which are basic products in any tile 
aarket, would find a aarket in Uganda but wall tiles ~ould be 
the aajor product in teras of square aeterage sold. In Kenya 
the floor tiles would be a relatively ainor product due to the 
prevalence of the less expensive vinyl floor tiles in the 
country. The concentration tn Kenya would therefore def inttely 
be on vall tiles. 

The range of tiles on the international aarket today is vast, 
both in tera of size, thickness and shape and also in teras of 
the decoration applied. Wall tile are always glazed but floor 
tile can be sold in both the unglazed and glazed foras. 
Glazing can take •any foras, including single colour glazing, 
or aulti-colour glazing, where one or aore secondary colours 
are applied to the base colour coat. The aethod of application 
of the secondary colours can also vary to give different 
effects, such as by spray glazing (interaittent or continuous> 
or by disc applicators, which throw larger sized glaze 
particles on to the tile passing beneath the rotating disc 
un~t. 
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In addition to decoration by glazing are the decoration 
techniques of applying patterns by either transfers or by the 
aore coaaon aethod of screen printing. 

A range of soae typical tiles on the aarket are shovn in 
Appendix F <pages 480 - 500>, including: 

a> Sphinx, Holland 

The CANYON range in a selection of different sizes is based on 
a speckle coloured effect vith ten different base colours. 

b> CCA, Angola 

. 
Typical screen printing patterns are sbovn together with a 
aulti-colourad effect. 

c> Villeroy & Boch, Ger•~ 

The ASTOR range shovs a basic base colour with shading effects 
caused by a second lighter colour application. 

d> CISA, Italy 

This coapany aakes single colour and aulticolour wall tiles, 
such as the CISAKER and screen printed tile such as the 
ATELIER, HERIDIANA, which have a aulticolour base. 

e> Lauren, Switzerland and Ger•any 

This coapany •anufactures glazed floor tile, such as the OLYHP 
range, which are based on single colours. 

f) Buchtal, Ger•any 

The FERRUH range of floor tiles of this company is based on a 
selection of single colours. The coapany also aanufactures a 
wide range of unglazed floor tile. Sizes include 194 x 94••, 
194 x 194••. 194 x 144••, 240 x 115•• and 240 x 240••· 

g> Lafaenza, Italy 

This coapany aanufactures a range of unglazed floor tile, such 
as ARROTATO, in a Wide range of ~izes, such as 100 x 200••· 
200 x 200••, 75 x 310•• and 500 x 500aa. A glazed floor tile 
range is also aanufactured using priaarily single colours. 

h> Cera•iche Paola S.p.A, Italy 

This coapany aanufactures a wide range of wall tile using 
single colours, aulti-colours and screen printing, such as the 
RAINBOW range. 

Proa the limited range of tile, which are shown in Appendix F, 
it can be seen that such a vide variation of tile exists on 
the international aarket, that it is quite iapossible for a 
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saall capacity tile factory to try to aanufacture all 
different types of tile size, shape and decoration. Fro• the 
field work in Uganda, it was established that the standard 
white glazed 150 x 150•• wall tile was always in constant 
deaand and the retailers thought that this would reaain so. 
Coloured tile, whether single colour, aulti-colour or sr.reen 
printed would also sell but the deteraining factor was whether 
the tile were carrted in stock by the retailer. 

Fro• the aarket inforaation obtained froa retailers, builders, 
architects and parastatal purchasers, the teaa deterained that 
the best product range for the tile plant would be a stand~rd 
150 x 150aa size foraat for the wall tiles and a 100 x 200aa 
size foraat for the fl9or tile. Wall tile would be produced in 
plain white, other plain colours and a range of ~ulti-coloured 
tile. The glaze line has therefore been specifi~d with t~is 
produc1 range in aind. No screen-printing facility is required 
for the initial product range. The floor tile will be 
priaarily single colour but, if required by the custoaers, 
aulti-coloured floor tile could easily be produced. Unglazed 
floor tile would be produced, when required by custoaers. 

The sanitaryware range of products of the new factory should 
consist of a reasonably aodern but basic range of iteas, 
including: 

i ) 

ii ) 
iiil 
iV) 
v> 

ffediua washbasin 
Pedestal to aatch aediua washbasin 
Saall wall-aounted washbasin 
Water closet, close-coupled washdown type 
Cistern to aatch close-coupled water closet 

All of the above iteas are in good deaand in both Uganda and 
Kenya. 

Soae typical European and USA sanitaryware products fro• a 
wide range cf aanufacturers are -shown in Appendix F <Pages 501 
- 629>. The design chosen by the proaoters obviously cannot be 
copied fro• an existing aanufacturer, Ufiless a licencing 
agreeaent for a particular range can be arranged. If a new 
design has to be coaaissioned, the following co•aents on the 
sanitaryware ranges shown in Appendix F would assist the 
designer to work on a new aodel range around the designs, 
which, fro• the teaa•s aarket survey work, would be acceptable 
to the aajority of Ugandan custoaers. 

a> Shires Bathrooas Liaited. U.K. <see Pages 501 - 511> 

The NAIAD II range, consisting of a washdown close coupled 
water closet with horizontal outlet, together with the aediu• 
washbasin C500aa x 410••> is a basic well established range, 
w~ich is easy to aanufacture and soaething stailar to this 
design would be perfectly acceptable to the Ugandan aarket. A 
saall wall aounted cloakrooa washbasin statlar to the NEWBY 
basin <510•• x 320••>, or the ASHBY II basin <450•• x 290••> 
would be suitable for the Ugandan aarket. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

102 

The SELBY II basin is a corner aounted basin and would have a 
aore liaited aarket, ther9fore this type is not recoaaended 
for the initial sanitaryware product ra~ge. Siailarly the very 
saall ASHBY II basin <350aa x 275••> would have a saaller 
custoaer base - the 450•• x 29Caa size is acre preferred in 
Uganda. 

The DENBIGH washdown suite is less favoured, as it is a low
level and high-level design, rather than a close-coupled 
design. While ~eeting all the technical requireaents of 
Uganda, custoaers generally prefer the aore aodern NAIAD II 
range. The DENBIGH washbasin and pedestal would, however, be 
perfectly acceptable .. 

Of the other designs, the CAROSEL washdown range would also be 
acceptable in Uganda. In all cases, the saaller of the two 
types of pedestal washbasin would generally be prefered in 
Uganda. 

The siphonic designs, such as the aodern OPUS and aore 
established PRELUDE, find less favour than washdown types with 
the health authorities in Kaapala, although they do not 
prevent their installation. The siphontc designs are slightly 
aore difficult to aanufacture. As the washdown type seeas to 
be acceptable to the aajority of purchasers of sanitaryware in 
Uganda, this would be the type for a new factory to 
aanufacture. At a later date, the range coula 2lways be 
extended to include siphonic designs, if required. 

The DUET shaapoo basin range is far too specialised for the 
Ugandan aarket and it would not be worthwhile for such iters 
to be aade in the initial range of products. 

It should be noted that ShirP.s Bathrooms Limited is one 
coapany, which is very active in licencing designs to overseas 
factories, having assisted sanitaryware factories in Trinidad, 
United Arab Eairates, Nigeria and China. 

bl Spring Bathrooas Liaited, U.K. <see Pages 512 - 515> 

All of the washdown aesigns of this coapany, ie: ALEXIS, LOIS 
and PARIS would be suitable for the Ugandan market. 

c> Balterley Bathrooms Limited, U.K. <see Pages 516 - 521> 

The aajority of the sanitaryware products from this coapany 
are too specialist for the Ugandan market, especially the 
highly decorated designs, which require the application of 
transfers and a second firing operation during production, 
~uch as the ROHANA and SHELL ranges and their hand gilded 22 
carat gold range. This company offers a 20 year guarantee on 
all its products. The less ornate CHARISMA range would however 
find acceptance in Uganda. 
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d> Lauren, Switzerland (see Pages 522 - 527> 

The aodern wall-hung type of sanitaryware such as the AROLLA 
range would not be suitable for ~he aajority of the aarket in 
Uganda, therefore this type should not be considered. The 
VIENNA and CAPELLA ranges, however would find greater 
acceptance. In the case of the PACIFIC range, the washbasin is 
far too large to be acceptable in Uganda but the close-coupled 
water closet would be acceptable. The ORONTES washbasin with a 
size of 830•• x 560aa is too large for the Ugandan aarket. 

e> Villeroy and Boch, Geraany (see Pages 528 - 531> 

The OPERA range is too ornate for the Ugandan aarket and 
designs of this type would not be successful there. The TOBOGA 
range is a aodern close-coupled design but is rather too 
aodern for the aajority of the aarket in Uganda. The cost of 
such a design would also be auch aore expensive than aore 
established designs. The high-level wat~r closet shown in the 
top photograph of the Villeroy and Boch brochure on Page 531 
would not be acceptable in Uganda but the close-coupled MARINA 
water closet shown on the saae page would be acceptable. 

f) Kohler, USA~ Canada <see Pages 532 - 541> 

The aodern one-piece PILLOW TALK, SAN MIGUEL and CABERNET 
ranges, where the cistern is incorporated into the aain water 
closet unit are too expensive and specialised for the Ugandan 
aarket, as are the decorated sanitaryware, such as SERPENTINE, 
PIC WICKER, NORTHERN LIGHTS and SENTIMENT!. The KOHLER CONSOLE 
TABLES are also too ornate for the Ugandan market. However, 
the •ore traditional CHABLIS pedestal washbasin would be 
acceptable. The WELLINGTON WATERGaARD TOILET would still be 
too specialised for the Ugandan market. 

The rectangular basins shown on Page 537 would not find great 
demand in Uganda and similarly,. washbasin designs a, b, c, f 
and g on Page 541 are too specialised. Designs d and e would, 
however be acceptable. 

g> B.C. Sanitan, U.K. <see Pages 542 - 546> 

The decorated sanitaryware designs of this aanufacturer are 
aimed at specific niche aarkets, particularly at the 
renovation market. The VICTORIAN range with sculptured relief 
patterns in the surface and additional transfer decoration, 
using the older high-level and low-level cistern 
configurations would not find a market in Uganda. Quite apart 
from the design aspect, the price of the products would be too 
high for Uganda. The BERKELEY range is less decorated but 
again is a peri~d design With limited appeal. 

h> Heritage Bathrooms, U.K. (see Pages 547 - 550> 

Again this is a specialist manufacturer aiming at a specific 
small sector of the european market, in which the mass 
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production factories are less interested. Neither the 
undecorated relief patterned sanitaryware, nor the transfer 
decorated sanitaryware are suitable for the Ugandan aarket. 

i) V&rnon Tutbury, U.K. <see Pages 551 - 555> 

This aanufac~urer produces a period range, the VINTAGE, which 
iS not suitable for Uganda but their COTSWOLD range in the 
undecorated fora with the rectangular cistern, not the round 
cistern, could be acceptable in Uganda. Standard toilet seat 
would however have to be used. 

J> Araitage Shanks, U.K. <see Pages 556 - 569> 
. 

This is a high voluae aanufacturer with a wide range of 
designs. The CARLTON, WENTWORTH, SANDRIGHAK and UNREGAL 
washdown designs would all be suitable for Uganda. The 
BRAEMAR, although a washdown, is wall aounted and therefore 
would not be suitable for the aajority of Ugandan custoaers. 
The FROFILE, which is a washdown type with a concealed cistern 
would find favour in soae public buildings, as vandalis• to 
cisterns would be reduced. However, as the large~t aarket for 
sanitaryvare in Uganda is the housing aarket, the PROFILE type 
would not be suitable for the initial product range. 

While the siphonic designs, such as CLARENDON and KENSINGTON 
are also acceptable on a visual basis, the Views of the health 
authorities aust be taken into consideration, therr.'ore a 
design based on the washdown types should be chos~~ for the 
initial product range. In all cases the washbasin snould be of 
the aediu• size <approx. 560-59~•• x 455-480••>, not the large 
size <approx. 620-660~• x 530-565••>. 

The extreaely ornate DOLPHIN range would not be suitable for 
Uganda but modifications on the COTTAGE range could be 
suitable. 

k> Jacob Delafon, France & Germany <see Pages 570 - 578> 

The VENUS range would be suitable for Uganda but the washbasin 
is rather too large at 670•• x 520 •• and would have to be 
reduced in size. The RIVELLA range would also be acceptable 
but the FLEUR is too ornate for the Ugandan market. The 
~eneral aodern shape of the IRIS would find acceptance in 
Uganda but the price would be higher than for a standard 
washdown type. The washbasin at 750 x 600mm is too large for 
the Ugandan aarket. 

Both the BRIVE and ANTARES ranges would be acceptable but the 
washbasins would have to be reduced in size. 

The BENGALI wall hung hand basin is acceptable but none of the 
inset type would be recoaaended for the initial range of 
products for the new factory. Such products can be added at a 
later date, once the basic products are well esta~lished. 
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l> Ideal Standard !athrooas, U.K. <see Pages 579 -591) 

This aanufacturer is also a high voluae aanufacturer with a 
wide range of aodern desi8ns. The close-coupled ACCENT floor 
standing range would be acceptable in Uganda with the 540 x 
500•• wash basin. The saall wall hung basin <458aa x 380••> 
would also be suitable as a aatchtng piP.ce. The selling prices 
would however be higher than aore traditional designs. 

The MICHELANGELO, TULIP and STUDIO ranges with the close
coupled cis~ern would be acceptable but the BRASILIA ranga 
would tend to be less acceptable to the aajority of the 
Ugandan custoaers. 

The TIARA washdown close-coupled water closet with the saaller 
of the two basins <500 x 400••> would be another acceptable 
range, in preference to the siphonic version. 

However decorated sanitaryware such as Casablanca, which is 
decorated with lines and the KYOTO and GENEVA decorated by 
aeans of relief-textured glazes would be too expensive for the 
general aarket in Uganda. 

The range of countertop washbasins and the wall hung saall 
MAMARA basin are not really suited to the Ugandan aarket. A 
aore traditional shape than the MARMARA is required for the 
wall aounted basin. For the initial range it is not 
recoamended to include a countertop basin. This can be added 
later, if required. 

•> Qualcast Ceraaics Liaited, U.K. <see Pages 592 - 597> 

The Qualcast LOTUS range with a close-coupled cistern would be 
quite suitable for the Ugandan market but their PEARL range is 
too specialised to cater for the majority of the Ugandan 
market. Either the curved wall mounted APOLLO cloakrooa basin 
or the standard rectangular type would be suitable as part of 
the initial sanitaryware range. The corner basin and vanity 
basin would not be suitable for the initial range, as the 
volumes used are auch saaller than the more standard types of 
cloakrooa basin. 

r> Twyfords Bathrooas, U.K. <see Pages 598 - 606> 

The NOCTURNE, NORWOOD and JUPITER water closet ranges are all 
suitable for the Ugandan market but the OLYMPIAN wall-hung or 
cnncealed cistern type would not have a large aarket, 
therefore this type should be discounted for the initial 
range. 'fhe more up-aarket DEBUT and VENUS close-coupled water 
closet designs, while acceptable, would have to be priced 
higher, therefore the other types would be better for the 
initial range. 

Both the HINA, PARHIS, Jupiter and VENUS wall mounted basins 
would be acceptable designs f~r a small basin tn Uganda. 
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o> Vitra, Turkey <see Pages 607 - 609> 

The VENUS range fro• this coapany, while acceptable for a 
particular aarket segaent throughout Europe, is not suitable 
as a basic range for Uganda. A auch plainer finish is 
required. 

p> Porcher, France <see Pages 610 - 616> 

The CONCORDE range would aeet the requireaents for the Ugandan 
aarket with a saaller basin. However the CALICEA range is a 
little too up-aarket with a large basin CO.Ba>. The double 
basin version would certainly not be required in Uganda. 

The COQUILLE range, aithough it aeets part of the aarket 
requireaent in France, is too ornate for a standard range in 
Uganda. 

The ODESSA J~w-level type of water closet is not popul~r in 
the current aarket in Uganda, therefore this type should not 
be considered for the initial range of products. 

The standard saall hand basin would be quite acceptable for 
the initial range but the FEHINA type would have a aore 
liatted aarket. 

q> Ariston, Italy <see Pages 617 - 619) 

The BRUNELLO, SOVANA, DUCCIO and TUSCIA ranges iroa Italy are 
•arketed in the U.K. and other European countries but none 
•eet the rP.qutreaents for the baste range of a new factory in 
Uganda, all being too up-narket with decoration and relief 
pattern work. 

r> A~erican Standard, U.S.A. <see Pages 620 - 629> 

The PLAZA one-piece water closet with its large pedestal basin 
are not suitable for the Ugandan •arket, although the PLAZA 
PETITE ped~stal basin would be acceptable, especially if the 
di•ensions were reduced a little more. The same comments apply 
to the ELLISSE range of products. 

The •ore exotic products, such as the WARREN PLATNER 
COLLECTION meet only a small expensive market in the U.S.A. 
and wo~ld not be suitable for a product range in Uganda. 

The wall hung ACADIAN washbasin would be acceptable for use in 
Uganda, especially if the dimensions were reduced slightly. 

As can be seen from the selection of different santtaryware 
designs fro• all countries, a wide range of designs are judged 
to be suitable for Uganda, while others aro clearly for small 
specia~1st markets and cannot be considered. 

The recommendation of the tea• is for the promoters to try to 
licence one of the baste close-coupled washdown water closet 
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designs fr~~ an existing aanufacturer. Failing this, a new 
design aust be coaatsstoned fro• an independent aodelltng 
coapany. This design could then incorporate features statlar 
to a nuaber of different aanufacturers togethar With unique 
features froa the ideas of the designer. 

Also on the aarket are such santtaryware iteas, such as 
urinals and astan toilets but these are less tn deaand than 
the baste range of santtaryware. As the cost of design, new 
block aoulds and case aoulds ts quite high for sanitaryware 
iteas, we do not feel it ts justified to have these iteas tn 
the initial product range. They could however be introduced at 
a later date, once the factory is well established With its 
baste product range. 

3.5 Proposed selling prices in Uganda 

Wal 1 tiles 
Floor tiles 

Hediua washbasin 
Pedestal for aediua washbasin 
Saall washbasin <wall-aounted> 
Water closet <Close-coupled 

wash-doun> 
Cistern <with fittingsl 

Average price/piece 

Price <USh> 

12,000/•2 
24,000/a2 

50,000 
30,000 
30,000 

55,000 
50,000 

43,000 

3.6 Estiaated plant capacity required for Uganda and Kenya 
aarket 

Proa our su••aries of the potential aarket share, which a new 
factory could reasonably be expected to achieve, we should 
provide for the following ca?actty: 

Wal 1 ti le 
Floor tile 
Sanitaryware 

Uganda 

14,587 
14,830 
5,482 

Kenya 

17,500 
6,900 
5,000 

32,087 
21, 730 
10,482 

On this basis, rounding to the nearest convenient pro<luction 
level, we would design for a net saleable production of 45 
pieces of sanitaryware pieces per day, or 10,350 pieces per 
year. Wall tile will be designed for 32,000 •2 per year and 
floor tile 22,000 •2 per year With the facility to easily 
change fro• one type of tile to the other, so that variations 
in •arket de•and can easily be •et. 
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Suaaary of feasible noraal capacity design 

Vall ti le 
Floor tile 
Total ti le 

Sanitaryware 

a2/year 

32,000 
22,000 
54,000 

piece/year 

10,350 

The technological requireaents for the proposed factory have 
been assessed on the basis of the above production capacities 
being the feasible noiaal capacity. The capacities of 
aachinery, dryers and kilns have therefore been chosen to cope 
with the noraal expected loss levels at each stage of 
production and allow for noraal levels of downtiae during a 
working day. This is outlined in detail.in Section VI. 

In the previous assessaent of the regional aarket, the tea• 
recognized that there was a deaand for tiles and sanitaryware 
in Tanzania, Zaire, Burundi and Ruanda and this deaand has 
been estiaated and has been treated as a safety reserve, in 
case probleas arose With the Kenyan aarket at any tiae. 

Allowing for the noraal trade fluctuations in the Ugandan 
aarket and all of the regional aarkets, the Ugandan aarket is 
expected to take 50 per cent of the tile and sanitary~are 
output fro• the factory and the total regional aarket, 
including Kenya, Tanzania, Zaire, Ruanda and Burundi, is 
expected to take, on a consistent basis, 50 per cent of the 
both the tile and sanitaryware production of the new factory. 

3.7 Estiaated revenue 

Based on the proposed selling prices in Uganda, we have 
assessed the estiaated revenue on the above saleable annual 
production levels at the proposed factory: 

Sanitaryware <pc) 
Wall tiles <•2> 
Floor tiles <•2> 
Total tiles Ca2J 

Production 

10,350 
32,000 
22,000 
54,000 

Sales Price 
USh 

43,000 
12,000 
24,000 
16,900 

Total Revenue 

lOOX Uganda 
Revenue 

USh <1000> 

445,000 
384,000 
528,000 
912,000 

1,357,000 

However, this revenue is based on the current aarket price, 
which includes 30 per cent sales tax, paya~!e by registered 
traders. Although aany traders do not appear to be registered 
and therefore pay no sales tax, their sales prices are not 
lower, ie: their profit is increased. We au3t allow for the 
effect of sales tax ~n the revenue for the factory, therefore 
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if we first deduct this fro~ the gross figures above we obtain 
the actual net aaour.t of revenue that the proposed factory car. 
expect, on which the profitability is based. 

lOOX Uganda Revenue 
USh Cl,000> 

342,307 
295,384 
406, 153 

CNet) 

Sanitaryware 
Wall tiles 
Floor tiles 
Total net revenue 

This is equivalent to: 

1,043,844 

USD 1,449,783 

The rules of sales tax have recently been changed for the 1991 
tax year and these ar~ outlined in Section X. Basically 
Ugandan sales tax is only for doaestic sales, exports being 
exeapt and the sales tax on all rav aaterial inputs Clocal and 
export> can be credited against the sales tax payable. However 
the Kenyan authorities also charge sales tax on goods eY.ported 
and sold in that country but at a lover· rate than in Uganda. 

Froa our aarket analysis ve believe that it would be possible 
to obtain approxiaately 10 per cent aore for the 50 per cent 
of products exported, the aajority to Kenya, than on the 
doaestic aarket, due to the 12 per cent difference in the 
sales taxes; ie: 18 per cent in Kenya versus 30 per cent in 
Uganda, which affects the final retail prices. We have 
therefore allowed for this factor in the COHFAR financial 
analysis. 

Sanitaryware 
Wall tiles 
Floor tiles 
Total net revenue 
Sales Tax 
Total gross revenue 

Revenue USh Cl,000> 
Uganda Kenya/region Total 

171, 173 
147,692 
203,077 
521, 942 
156,583 
678,525 

188,290 
162,461 
223,385 
574. 136 
103,344 
677,480 

359,463 
310, 153 
426,462 

1 .• 096, 078 
259,927 

1,356,005 

This is equivalent to: USD 1.52 aillion Cnet> 
USD 1.88 aillion Cgross> 

As the sales tax on exports to Kenya is payable to the Kenyan 
tax authorities and no sales tax on exports is payable to the 
Ugandan tax authorities, this factor is taken into 
consideration in the COHFAR Econoaic Cost Benefit Analysis 
CECBA> for the nev factory. 

3.8 Selection of sales prograaae and aarketing strategy 

The selection of a sales prograaae a~d aarketing strategy to 
include both the doaestic aarket in Uganda and the regional 
export aarket in Kenya has been necessary because of the 
following factors: 

a> The market in Uganda for both tiles and santtaryvare ts 
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very saall. To build a nev factory based solely on the 
doaest1c aarket would lead to high unit production costs, 
as aany aachines and kilns cannot be reduced dovn in size 
belov a certain practical liait. Even when they can be 
reduced in size, the cost savings are never in proportion 
to the to the reduction in size of the equipaent and 
kilns. The capital cost per unit of production, therefore 
tends to be auch higher for a saall santtaryware ann tile 
unit. By designing a unit for both the Ugandan and Kenyan 
aar~et, vhile the factory is still a saall unit, it does 
offer a auch better scope to utilize the required 
aachinery in a aore econoaic aanner. 

b> During the field.work in Uganda, it was stressed by all 
of the developaent banks and other potential funding 
agencies for the proposed project, that !!..Q.. funds, vhether 
~hese be loans or capital inputs, would be given, unless 
the project could export at least a proportion of its 
output. Because of this very iaportant factor and knowing 
that the local coapany, Sunrise Ceraaics Liaited, would 
be depending on at least soae finance froa these funding 
agencies, it vas necessary to investigate the aarket in 
Kenya, aore thoroughly than was first envisaged to 
deteraiLe the realistic level of exports, vhich could be 
achieved by the proposed new factory in Uganda. 

3.8.1 Distribution 

For the doaestir. aarket, irrespective of whether a proposed 
site near Hbarara, or a second near Kaapala is used for t~e 
factory, it will be necessary to establish a sales shop and 
distribution centre in Kaapala city for the sanitaryware and 
tile products. This is the aajor aarket in Uganda and even for 
aany of the projects in other district towns the decision 
aakers are often found in Kaapala. Because the aarket is so 
saall, the intention vould be to sell the aajority of the 
products directly fro• either the factory site, or the Kaapala 
city centre shop. Sales to Governaent parastatals are carried 
out by tender and it would be the responsibility of the sales 
aanager to tender for all potential sales in this sector. For 
soRe of the aore reaote district tovns, a distributor aay be 
required but the intention would be to keep this to a aintaua, 
to aaxiaize returns. 

In Kenya, because of the large nuaber of hardvare stores, it 
would be necessary to have a salesaan stationed in Natrobi. 
Preaises large enough to hold a reasonable stock of products 
would be necessary, so that the factory could coapete aore 
easily with the local producer of tiles and sanitaryware by 
offerin~ iaaediate delivery fro• stock. 

Distribution of the sales to the other regional countries 
would be controlled initially froa the Kaapala shop, as the 
level of sales would not justify the establishaent of a sales 
and distribution shop in these countries. Local distributors 
would therefore be used to develop sales, backed up by regular 
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visits to these co~ntries by the Sales Hanager. 

3.8.2 Advertising policy 

Expenditure on direct advertising would be liaited, as 
personal contact with the individual hardware traders is 
judged to be far aore iaportant in securing sales. 

I 3.8.3 Regional aarket 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Although the aost iaportant Tegional aarket for the products 
of this proposed factory is clearly Kenya fro• our aarket 
study, the other neighbouring countries do have a requireaent 
for tiles and sanitary~are. Ve have therefore allowed in the 
sales costings for visits to Tanzania add the other regional 
countries. There should be definite potential in the northern 
regions of Tanzania, especially in the towns on Lake Victoria, 
which have frequent ferry services to Uganda and an 
established lake trading tradition. 

For the purposes of this pre-feasibility study we have sized 
the facto:i·y on only the Uganda and Kenya aarket potential, as 
sales to Tanzania, ~aire, iuauda and Burundi are likely to be 
quite saall, in relation to Kenya. These sales have been 
treated as an eaergency reserve for the factory, in case the 
exports to Kenya are re~1ced for any reason, such as by a 
future change in Governaent policy or future change in the 
aarket situation. 

3.9 Estiaates of sales and distribution costs 

3.9.1 Sales labour requireaents and costs 

a> Sales office Kaapala 

No. 
Sales Manager 1 
Sales Clerk l 
Truck driver l 
Forklift driver l 
Labourer l 
Security guards 4 
Total 9 

b> Factory site 

Sales clerk l 

cl Sales office Nairobi 

Salesaan 1 
Sales clerk 1 
Security guards _! 
Total 6 

Grand total 16 

Honthly cost 
<USh> 

80,000 
29,000 
29,000 
29,000 
29,000 

1161000 
312,000 

29,000 

50,000 
29,000 

116,000 
195,000 

536,000 

Yearly Cost 
<USh l 1 000) 

960 
348 
348 
348 
348 

11392 
3,744 

348 

600 
348 

1, 392 
2,340 

6,432 
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3.9.2 Sales - Non-labour costs 

Sales office Kaapala - lease 
Sales off ice Nairobi - lease 
Mobile vehicles running costs 
Proaotional literature/office supplies 
Out of town visits <Uganda> 
Regional country visits 

Total sales costs, labour ~ non-labour 

3.9.3 Distribution costs 

Delivery truck 
Landrover - sales 
Forklift truck - sa•es 

Total distribution 

Total sales and distribution costs 

US DLR 
4,000 
4,000 
8,280 
4,000 
3,000 
31000 

26,280 

35,214 

27,600 
4,600 
3,680 

35,880 

71, 094 

USh 
(1000) 
2,880 
2,880 
5,962 
2,880 
2, 160 
21160 

18,922 

25,354 

19,872 
3,312 
2,650 

25,834 

51,188 

3.10 Costs of ea1as1ons disposal <environaental cost> 

In this type of factory very few eaissions require to be 
disposed. Washings froa the floor of the casting area, which 
contain suspended clay particles are noraally fed into a 
concrete in-ground settling tank systea, situated just outside 
the factory building, so that only clean water is allowed to 
re-enter the natural water systea. The clay, which settles out 
is periodically reaoved and placed on a scrap disposal area. 
The clay is inert and therefore can cause no probleas with the 
environaent, when disposed of in this aanner. The costs of the 
settling tank systea are included in the civil costs of the 
bui ldtng. 
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IV. MATERIALS AND INPUTS 

4.1 Characteristics of aaterials and inputs 

4.1.1 Local ceraaic raw aaterials 

The aanufacture of ceraaic tile and sanitaryware products 
requires the use of different aixtures of various ceraaic raw 
aaterials, which include kaolin, ball clays, feldspar, quartz, 
silica sand and talc. These raw aaterials are found in aany 
different countries throughout the world but being natural 
ainerals their quality and properties vary, such that soae 
deposits are suitable for tile aanufacture but not for 
sanitaryware aanufacture, soae are suitable for both products 
and soae are not suitable to be used at all, due to various 
other contaainating ainerals being present in the deposit. 

To deteraine whether a particular deposit of one of these raw 
aaterials is suitable for use in a tile.body or a sanitaryware 
body, it is necessary to carry out a series of cheaical and 
physical tests on the individual aaterial. At this stage soae 
deposits can be stated to be of possible use, or they can be 
eliainated fro• further consideration. Following the initial 
tests, aaterials which ~ppear proaising are included in 
experiaental body aixturAs for the particular product. which 
is required. The body aixtures are then tested for physical 
properties. including the rheological characteristics for 
sanitaryware bodies and drying and firing characteristics for 
all products. 

It was known that deposits of aany of the required ceraaic raw 
aaterials for tiles and sanitaryware existed in Uganda and 
wh•le soae of the deposits had been exploited by a local 
coapany aanufacturing crockery. none had been tested for their 
possible use in tile and sanitaryware aanufacture. 

Under the teras of reference for this pre-feasibility study, 
it was therefore necessary for a geologist to visit the raw 
aaterial deposits in Uganda <see Figure 4.1>, assess which 
were the aost likely to be suitable and take saaples of these 
deposits. These saaples vere then tested for their cheaical 
and physical characteristics. Following this work, body 
foraulations were developed for both tile aanufacture and 
sanitaryware aanufacture. 

After reviewing the available geological inforaation at the 
Departaent of Geological Survey and Hines in Entebbe, the 
teaa's geologist, together with personnel froa the Geological 
Survey and the local coapany, Sunrise Cera~ics Liaited 
investigated the following raw aaterial deposits: 

Kaolin deposits 

i> Buwaabo, Higade and Naaasera kaolin deposits, 
approxiaately 25 ailes <40k•> fro• Kaapala. 

ii) Hutake kaolin deposit in Bushenyi District, western 
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Ugapda. 
iii) K1sa1 kaolin deposit in Koki, Rakai District 

Feldspar deposit~ 

i) Lunya Feldspar deposit, approxiaately 30 ailes <48ka> 
froa Kaapala 

ii) Hutaka Feldspar deposit in western Uganda 

Quartz deposit 

i) Hutaka Quartz deposit in western Uganda 

Silica Sand deposits 

i> Diiau glass sand deposit, approxiaately 10 ailes <16ka> 
froa Hasaka. 

ii) Nyeihange sand deposit, approxiaately 20 ailes C32ka> 
froa Hbarara. 

Ball Clay deposit 

i) Hukvono ball clays, approxiaately 20 ailes <32ka> fro• 
Kaapala. 

Talc deposit 

i) Kisinga talc deposit at Kasesa. 

Location and access to the deposits and background inforaation 

a> Buwaabo Kaolin Deposit 

The deposit is situated at the top of Buwaabo hill, which can 
be reached fro• the 17th ailepost on the Kaapala to Boabo road 
and then approxiaately half a a1le <lka> to the east. 

The field analysis showed that the kaolin contains auscovite, 
aica and quartz. The auscovite is scattered throughout the 
kaolin in tiny flakes. In certain areas the kaolin body is 
penetrated by red-coloured thread-like iron stains. The rock 
froa ~hich the kaolin has been derived was a feldspar
auscovite-quartz pegaatite. 

The extent of the deposit has not been thoroughly defined but 
it appears to be a lenticular rr a pocket shaped deposit, 
which according to the available unpublished data aay contain 
100,000 tonnes of usable aaterial. 

A representative saaple of 30kg was collected during the field 
Visit. Part of this was washed at the laboratories of the 
Departaent of Geological Survey and Hines and the kaolin 
showed excellent plasticity, which is unusual for aost 
kaolins. The preliainary assessaent of this deposit was that 
it could possibly be used for sanitaryware production, 
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therefore 25kg of this •aterial was sent to the Cera•ic 
Research and Develop•ent Centre in Sri Lanka for detaiied 
tbSting. 

This deposit is the aost accessible deposit around Ka•pala bu~ 
if the aaterial is to be used for part of a sanitaryware body 
foraulation, systeaatic •ining •ust be carried out at the 
site. All overburden has to be re•oved before •ining co••ences 
and the aining personnel •ust be trained to carry out 
selective •ining, in order to avoid •ixing the lateritic clay 
aatertals with the kaolin. It would also be necessary to carry 
out a syste•atic borehole drilling exercise on a grid pattern 
to fully evaluate the tonnage, which is available within the 
deposit. The assessaeqt froa the field visit was that the 
deposit could be econoaically worked by an open-cast •ining 
systea. 

b> Higade kaolin deposit 

Th~ deposit is reached froa the 17th aile-post on the Kaapala 
to Boabo road by a track, which turns off the western side of 
the road. After a quarter of a atle CO.Ska> the deposit is 
located a further 1 •ile <2ka> off the track in a forested 
area with thick vegetation. Local guides were necessary to 
reach the site. 

The field analysis showed that the kaolin is aixed with auch 
lateritic clay. The kaolin is penetrated by thread-like red 
iron staini.&g lateritic aaterials and certain areas show large 
pockets of coloured stains. These veinlets and pockets enlarge 
and link up with nearly vertical fissures along which •ore 
intense weathering and staining in red and tirown lateritic 
clay is seen. 

The kaolin was derived fro• localized pegaatitic aaterial and 
it has been discoloured by the circulation of ground water. 
Saaples were taken of the deposit but following further 
exaaination at the Departaent of Geological and Hines the 
saaple was rejected as being unsuitable for sanitaryware 
aanufacture duo to the presence of too auch iron staining 
aaterial. The inaccessibility of the deposit was also a 
disadvantage, in regard to aining the deposit. 

cl Naaasera kaolin deposi1 

The deposit is reached fro• Kaapala via Natate and Kabojja 
Village to Kajansi through a rough road northwards for 3.5 
miles <Ska> curving around the northern end of Namasera Hill. 
The deposit is located quite high on the side of this hill, 
which is covered by lateritic •aterials. 

The field assessaent showed that the kaolinised aaterials are 
associated as thin veins, which are highly penetrated by red
coloured iron staining •aterial. Shallow pits were in 
evidence, fro• previous •ining and from these it could be seen 
that the thickness of the clay bed is not great, only 
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averaging 2 - 3 feet < 0.6 - 1.0a>. Partly weathered rock was 
found below this clay bed. 

The saaple taken fro• this deposit was washed at the 
Departaent of Geological Survey and it was found that the 
kaolin content of the deposit was very low, varying between 
5 - 7 per cent. The deposit contained high percentages of 
siliceous aatertals. This kaolin was therefore rejected fro• 
further consideration due to the following points: 

t> The thick layer of lateritic overburden on the deposit. 
ii) The thin bed of actual clay. 

iii) The kaolin clay ts associated with red iron staining 
lateritic clay, hence the iron oxide <Fe203) content is 
very high. 

iv> The actual percentage of kaolin within the clay bed is 
very low. 

This deposit could certainly not be used for sanitaryware 
production and its poor quality was further revealed later in 
the field work, when it was discovered that a local producer 
of crockery had tried to use this deposit but found that it 
was unsuitable for crockery production, due to the high 
proportion of lateritic aatertals. 

d> Hutake kaolin deposit 

The kaolin occurs at the closed beryl and tin mine at Hatake 
in Hbarara and can be reached froa Bushenyi town, which ts 
about 30 •ties (54ka> fro• Hutake village. The track leading 
to the deposit is very poor. 

The field assessment showed that the kaolin is very white and 
is a very extensive deposit. The kaolin, which has been 
derived from the weathering of quartz-feldspar pegaatites is 
therefore associated with quartz and partly weathered 
feldspar. The feldspars are highly intergrown with quartz and 
are partly kaolinised in places. 

A representative sample was taken from the deposit and the 
preliainary analysis, carried out at the Department of 
Geological Survey and Hines, showed that the kaolin deposit is 
of high quality and contains approximately 22 - 25 per cent of 
actual kaolin. It can be confirmed that the majority of the 
kaolin found in this deposit can be utilized in the ceramic 
industry. 

Further work is necessary to define the exact extent of the 
deposit but tt is apparent that there are probably large 
reserves. Systematic open-cast mining could be used on this 
deposit, after reaoving all overburden to avoid mixing the 
iron-stained material With the kaolin. Mining p~rsonnel will 
have to be educated on the best method of mining, taking 1nto 
consideration the amount of material, wh~ch ~ould be required 
per month. This point is stressed because previous mining of 
this deposit has been very wasteful with m; ny small pits being 
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dug over the entire area in a randoa aanner. ihis syste• 
should be halted and a proper aining plan should bo installed, 
so that the deposit is used efficiently with ainiaua waste of 
this valuable resource. 

e> Kisai kaolin deposit 

The Kisai kaolin deposit is situated in the Goabolola of 
Sabawali in the Koki country of Rakai District. 

The aain rock types of the area are shale and audstones of 
sediaentary origin. These shales and audstones are leached, 
which has produced a pale coloured rock varying froa white to 
buff-coloured shades of clay aaterials. Iron staining is of 
frequent occurrence with developaent of bands, specks and 
irregular patches of purple, brown. orange, grey and black 
aaterials. Clay layers are inter-bedded with coarser quartz 
bands. Very fine needle-like iron rich bands occur all over 
the clay deposit. 

Estiaates of the s!ze of the kaolin deposit fro• previous work 
have confiraed the reserves to be approxiaately 2,314,0C) long 
tons. 

Washing of the samples taken froa the deposit showed that the 
clay contai~s a large aaount of fine silt and sand and that it 
cannot be used for sanitaryware production due to the 
following reasons: 

i) The kaolin deposit contains approximately 70 - 75 per 
cent by weight of very fine quartz and silty aaterials 
<less than 76 aicron>. 

ii) The fine thread-like iron staining material, which ts 
prev~lent over all the deposit, gives rise to a creaa to 
light red ftred colour. 

iii) The access to the deposit is poor with only a rough track 
for a distance of 5 ailes (8ka>. 

f) Kilembe kaolin deposit 

This deposit could not be visited at the time of the field 
trip, due to the bad weather conditions in the area at that 
time. The track to the deposit was impassable due to the rain. 

Unpublished data confirmed that there is a reasonably large 
deposit of clay at this location and a small wet benefication 
plant has been installed at the site. Robbialac Paints 
<Uganda) Limited have used the clay as a filler and it is 
satisfactory for their purposes. If none of the other, more 
acceptable deposits prove to be suitable for sanitaryware 
manufacture, samples could be taken from this site for 
evaluation, when the deposit is accessible. 
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Feldspar deposits 

a> Lunya feldspar depos~t 

The deposit is located in the Hahira forest north of Lugazi. 
The site is reached fro• the 22nd •ilepost on the Ka•pala ~o 
Jinja road at the Lugazi junction, the site being 
approxi•ately 10 •iles <16kaJ north at Lunya village. 

lnforaation on this deposit is found in the Geological Survey 
Report No.2 •The Geology of Southern Hengo> and it is noted 
that the Lunya feldspar has been ained and a liaited a•ount 
had been exported to Kenya for porcelain aanufacture in 1943. 

During the field visit, it was observed that the previous 
aining area, 40-50 feet <12• - 15aJ in width and 20-30 ieet 
<Sm - Sa> in width, was filled with water. However soae 
exposed sections of the feldspar depJsit were access~o!e, 
although aost was covered by thick grass. 

Samples were taken, which showed that two types of feldspar 
were present in the deposit, a green Be-feldspar and a white 
plogioclase feldspar. Exa•ination showed that the white 
feldspars are badly intergrown with quartz but the green 
feldspar shows no intergrowths. The prevjous records state 
that both types of feldspar have 15 per cent K20 <Potassiua 
Oxide> and 1.75 per cent Na20 <Sodium Oxide>. This tnforaation 
has been checked by our laboratory tests in Sri Lanka and 
these current tests gave a K20 content of 13.84 per cent and a 
Na20 content of 2.42 per cent. 

This feldspar appears to be suitable for sanitaryware 
production from the initial examination. However, as with the 
kaolin deposits, systeaatic min!ng must be carried out. All 
O"erburden has to be reaoved and the feldspar has to be mined 
and sorted to avoid aixing the pegmatitic materials and quartz 
with the feldspar. The top layer of the deposit is partly 
weathered and this must be removed, so that the unweathered 
feldspars beneath can be carefully exploited. Some blasting of 
the unweathered feldspars would probably be required. 

b> Hutaka Feldspar deposit 

This orthoclase feldspar is associated with the kaolin at the 
Hutake. It is pegaatitic and is partly weathered to kaolinite. 
This feldspar is badly intergrown with quartz and has a 
granite texture. Due to this intergrowth it may be difficult 
to use in sanitaryware production. 

Further exploratory work in this area may find good 
unweathered feldspars but at present, the poor quality of the 
aa~erial means that no regular and consistent supply could be 
guaranteed from this locality. 
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Quartz deposits 

al Hutake quartz deposit 

The quartz is associated vith feldspar and kaolin at the 
Hutake location. Large quartzite veins are interbedded vith 
partly weathered feldspars but the quartz can be separated 
eastly. The vhite transparent variety, vhich appears to be of 
high quality Vith a knovn silica content of 99 per cent, can 
be selected fro• these deposits. 

This quartz can possibly be used as a constituent of a 
sanitaryvare glaze, if a locally produced glaze can eventually 
be developed. 

Silica sand deposits 

Narrov beaches of vhite sands foraed froa the erosion of 
quartzite occur in several locations alQng the shore of Lake 
Victoria. According to the published and unpublished data the 
silica sand in these areas has a high purity vith a silica 
CSi02> content of 99.0 - 99.9 per cent and an iron oxide 
<Fe203> content of 0.02 -0.29 per cent. The est!aated reserves 
in the Entebbe area are approxiaately 100,000 tonnes. 

According to the Geological Survey Departaent Report No.1, 
glass sand was exported to Kenya froa Hasaka, vhere large 
deposits occur. 

a> Ha~aka silica sand deposits 

The sand deposit is located at Diiau in Rakai District, 
approxiaately JS ailes C30ka> fro• Kalisizo on the shore of 
Lake Victoria. 

The deposit vas investigated by the Geological Survey 
Departaent in 1972 <Unpublished.Report No. EH/1 by H.E. 
Huktnda> and 1973 <Unpublished Report No. EH/2 by H.E. 
Muktnda>. Geologically the northern flank of Diimu hill is 
coaposed of quartzite rocks, the rest of the area of Diimu 
Hill being covered by laterites. From the lake up to 
approximately 0.75 mile Cl.3km> inland there is a layer of 
silica sand, approximately lm deep, which gradually develops 
into sandy soils further inland. The shape of the sand grains 
varies froa sub-rounded to angular. 

The field v1sit indicated that this was an extensive silica 
sand deposit and according to available data, reserves were 
calculated at 104,373 tonnes in an area of 0.6 sq km. This 
esti•ate covered only a 2.5ka length of a total 8kn of sand 
beach. The available chemical analysis of the Ditmu sands from 
the Departaent of Geological Surve1 and Hines indicated that 
the sands are of high purity and hence suitable for the 
ceraatc industry. Non-aagnetted samples from an area 5m from 
the lake showed a silica content of 99.48 - 99.75 per cent and 
an tron oxide content of 0.002 - 0.086 per cent. Non-magnetted 
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saaples fro• an area 30• fro• the lake shoved a silica content 
of 99.55 - 99.96 per cent and an iron oxide content of 0.027 -
0.054 per cent. 

Saaples taken in January 1982 by Geoconsult gave a silica 
content of 99.3 - 99.6 per cent anu an iron oxide content of 
0.09 -0.10 per cent. 

Sa~ples of this sand vere taken for detailed testing to 
confir•, whether this initial assessaent is correct. 

bi Nyeihange sand deposit 

The Nyeihange sand deposit is located approxiaately 20 •lles 
<36k•> fro• Hbarara town near to Kinoni town on the Mbarara to 
Kabale Road. 

No detailed investigation of this deposit has been carried out 
but the field inspection shoued the deposit to be extensive 
and the presence of pure white sand. Exaaination of pits in 
the area showed that the silica sand was interlayered with 
illaenite aixed sand, hence the purity of this sand deposit is 
not as good as ~he Diiau deposit. However it can still be used 
for the production of ceraaics, if a washing facility with, 
for instance, a Wilfley table, is installed at the factory to 
upgrade the quality of this sand. 

Ball clay deposits 

Clay deposits, which have been used to aanufacture poor 
quality brick, roof tiles floor tiles and water containers, 
are known to occur widely throughout Uganda. 

These clays are derived froa gneissoise and granitoid rocks 
and are usually highly leached. These acid-washed clays with 
quartz fraction have a low wet-to-dry shrinkage. 
A •ore thoroughly weathered and leached clay of this type ls 
the Kajansl clay, whr~e soil horizons have been developed to a 
auch greater extent, giving a clear clay fraction that is 
nearly sand free. A siailar ball-type clay is found at Hukano. 

Both of these clays are used for brick aaking, the fired 
colour being light red. The available data indicated that the 
wet-to-dry shrinkage is 8 per cent and the iron oxide content 
3.53 per cent. For sanitaryware production we require a 
plastic clay, which is white or off-white in its fired colour, 
therefore neither of these clays is suitable for this product. 
However a sample of the Hukano clay was taken for detailed 
testing, as this may be suitable for tile production. 

The clay, which is found beneath 2 ft C0.6•> of overburden, 
extends to a derth of 4-5 feet <1.2 - 1.5m> over a wide area, 
that has proved to be at least 1 mile <2km> in length. The 
clay contains at least 20 per cent of sand and grit. 
Underlying the clay is sand and granite over a bed of granite. 
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At this site aining was again found to be carried out in a 
haphazard aanner with overburden, including roots of 
vegetation, being aixed With the clay. 

Talc deposit 

The talc deposit is located at Kisinge in the Kasese District. 
It is green in colour and is associated with serpentine 
granite. No evaluations of this deposit have been carried out 
and only one trench has been opened for preliainary testing. 

The initial field assessaent was that it is not good quality 
but could perhaps be used for tile production. A saaple was 
therefore taken by the.geologist for detailed testing. 

Rav aaterial testing prograaae in Sri Lanka 

Following the field work at the various raw aaterial deposits 
in Uganda and initial assessaent of these aaterials at the 
laboratories of the Departaent of Geological Survey and Kines, 
the following bulk saaples were sent to the UNIDO-supported 
Ceraaic Research and Developaent Centre in Piliyandala, Sri 
Lanka for further detailed testing: 

iJ Buvaabo kaolin 
ii) Kutake feldspar 

iiil Lunya feldspar 
ivJ Kutake quartz 

v> Diiaa silica sand 
vi> Kisinge talc (for tiles only> 

vii) Hukano ball clay (for tiles only> 

Prior to carrying out any physical tests, it was necessary to 
carry out a detailed cheaical analysis of each of the 
representative sa2ples brought fro• Uganda. Cheaical analysis 
is used to deteraine the purity of the aineral and to identify 
any potentially haraful contaainant, which would cause a 
proble• during the production of the ceraaic itea. In the case 
of sanitaryware production, 1t is necessary to have a white or 
creaa coloured body, which aeans that the raw aaterials of the 
body coaposition should have a low iron oxide (Fe203J cont~nt. 
A low titania (Ti02J content is also required, as a high 
titania content can result in staining of the final glaze 
finish. In the case of tiles, the iron oxide content is not so 
iaportant but the Calciua oxide (CaO> content should be low to 
avoid liae-blowing probleas in the fired product. 

Each of the bulk saaples were initially prepared by priaary 
and secondary grinding, following Which, each individual 
saaple was thoroughly aixed. After quartering ~he saaple in 
the standard aethod and re-aixing and quartering three tiaes, 
a saaple for cheaical analysis was taken. The results obtained 
are as follows: 
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Kaolin Ball Clay Feldspar Talc S.Sand 
Constituents Buwaabo Kukano Ku take Lunya Kisinge Du au 

Si02 53.03 73.68 63.23 61. 34 56.55 98.51 
Al203 31.90 11. 31 20.37 19.52 4.06 0.65 
Fe203 0.30 2.10 0.37 0.07 3.96 0.20 
Ti02 0.43 2.32 0 0 0 0 
Na20 0.30 0.31 3.06 2.42 0.30 o. 14 
K20 3.05 1.42 10.33 13.84 0.02 0.50 
L. 0. I. 10.69 8.70 1.40 0.39 3.59 0.08 
Cao traces traces traces 0.30 traces traces 
HgO traces traces traces 0.10 29.51 traces 

The Buwaabo kaolin Wi~h a low iron content appears perfectly 
suitable for use in a sanitaryw~re body and could also be used 
in a tile body, if required. The titania content at this level 
should be acceptable but the deposit should be constantly 
aonitored during production, in case there are areas Within 
the deposit, which have a higher percentage of titania and 
which have to be rejected. This aaterial vas therefore chosen 
for further physical testing to deteraine the casting, drying 
and firing characteristics of the body. 

The Hukano •ball• clay, vhile being very plastic, is not 
suitable for a sanitaryvare body constituent due to the iron 
oxide content of 2.10 per cent and the titania content of 2.32 
per cent but it vould be quite suitable for floor tile 
production, providing that all glazes used, especially the 
ligh~ coloured glazes, are tested prior to use to ensure that 
there are no adverse effects caused by the titania. 

Of the tvo feldspars, the Lunya deposit is a better in quality 
th~n the Hutake deposit, having a higher potasstua oxide 
content. In addition the quartz intergrovths and pegaatite 
associated with the Hutake deposit, aeans that tl.e site would 
be aore difficult to aine in a aanner to ensure that a 
consistent quality of feldspar is supplied to the factory. Due 
to both of these reasons, therefore the Lunya feldspar deposit 
was chosen for further testing as a constituent of the 
sanitaryware body foraulation. 

The Kisinge talc deposit appears suitable for tile production 
fro• the cheaical analysis and the wall tile body foraulation 
is currently being tested for evaluation. The fairly high iron 
oxide content is not a problea for a tile body. Talc is not 
used in a sanitaryvare body. 

The Diiau silica sand deposit i~ extreaely good and although 
these current results show a slightly lower silica content 
than previous tests, which have been carried out over the past 
few years, the deposit can certainly be used for all ceraaic 
products, including sanitaryware and tiles. 
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Tile ceraaic rav aaterials 

In t~e case of both vall tiles and floor tiles, no iaported 
cer AiC raw aaterials vill be required, therefore these 
products will be aanufactured using 100 per cent Ugandan 
aaterials. The testing of the tile body coapositions has been 
undertaken at the CRDC in Sri Lanka and the following 
coapositions have been found to be satisfactory for the 
production of good quality vall and floor tiles, vhich are 
equivalent to the noraal European quality expectations. 

Tile body foraulations 

Froa the laboratory tests at the CRDC, a suitable vall tile 
body foraulation vas found to be: 

x 
Hukwono Ball Clay 33 
Buwaabo Kaolin 23 
Lunya Feldspar 18 
Kisinga Talc 14 
Diiau Silica Sand _.!l. 
Total 100 

The above body foraulation proved to have a suitable biscu! 
firing teaperature of 1,040 deg C, at which teaperature the 
vater absorption value vas found to be 15 per cent and the 
shrinkage 0.2 per cent. The properties are therefore quite 
suitable for good quality vall tile production. 

Biscuit-fired saaples were then glazed with a Sri Lankan wall 
tile glaze and fired at a glost firing teaperature of 1,03C 
deg C. The glaze was found to be suitable for the body, none 
of the saaples shoving any deterioration after being tested in 
the standard autoclave test. 

A suitable floor tile body foraulation for the regional aarket 
was found to be: 

Hukwono Ball Clay 
Lunya Feldspar 
Dttau Silica Sand 
Buvaabo Kaolin 

Total 

x 
29 
25 
24 
22 

100 

Samples of this body foraulation vere fired at a teaperature 
of 1,200 deg C to achieve an acceptable water absorption value 
of 5 per cent and firing shrinkage rates of 7 per cent. This 
ls perfectly acceptable for good quality floor tile. 

In addition, it vas found that the addition of 2 per cent oi 
Manganese Dioxide to the body with ball clay at 28 per cent 
and kaolin at 21 per cent gave water absorption results of 
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less than 3 per cent at 1,200 deg C, therefore such tile would 
be suitable for the severest of cltaates wtth freeze-thaw 
conditions. Such cltaattc conditions do not occur tn Uganda or 
the netghbourtng regional countries, therefore the addition of 
Manganese Dioxide can be oattted for this technical reason. 

However Manganese Dtoxtde can be used as a colouring agent for 
the body in unglazed floor tile to gtve a range of brown or 
black coloured tile dependent on the aaount of Manganese 
Dioxide added. For the reason of aesthetic appeal therefore 
and the widening of the colour range of the floor tile 
products, the addition of Manganese Dioxide to soae of the 
floor ttle products would be advisable. As a consequence, 
these ttle would have lower water absorption values at tho 
saae ftrtng teaperature, than the floor tile body without any 
addition. 

Sri Lankan floor tile glazes were agatn found suitable for the 
Ugandan body foraulation. The tile glaze costings have 
therefore been based on Sri Lankan prices for the purposes of 
this pre-feasibility study, as European prices would be aore 
expensive. 

Sanitaryware body foraulation 

As the local ball clay is not suitable for sanitaryware 
productton and as this is an essential ingredient of the body 
for•ulation, tt ts necessary to use a proportion of iaported 
ball clay in the sanitaryware body. A good quality ball clay 
will increase the body strength by 0.3 tiaes the increase in 
the actual ball clay strength. This factor can rise to 0.5 
With a gooJ quality kaolin. The ball clays, which are rich in 
lignite With about 3 per cent lignite content or 1.8 per cent 
organo-carbon, tend to give body slips, which have 
thixotropies auch less sensitive to def locculation and are 
therefore aore easily controlled. The teaa ha~e therefore 
chosen to include the U.K. EWVA ball clay and the U.K. Hycast 
VC ball clay, which has a ainiau• of 3 per cent lignite 
content, in the proposed body aix for this operational reason. 
Fro• our experience better quality casting will be achieved 
and this is of extreae i•portance in a new factory with 
inexperienced personnel. However it is essential to activate 
this lignite, so that it enters solution, otherwise no 
benefits occur and this is achieved with an addition of sodiu• 
carbonate to the slip, in addition to sodiu• silicate. 

The sanitaryware body formulation, which was found suitable 
for production ts: 

Lunya feldspar 
Bu•a•bo kaolin 
Dttau silica sand 
Hycast VC ball clay 
EWVA ball clay 

Total 

x 
30 
25 
21 
17 
7 

100 
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The rheological properties of this body foraulation were 
deterained as: 

Slip density 

Deflocculant deaand - Sodiu• Silicate 
- Sodiu• Carbonate 

Casting rate 

1. 80 g/cc 

0.3 - 0.4 " 
o. 15 " 

460 sec/•• 

The physical properties of this body proved to be acceptable 
for sanitaryware production, being: 

. 
Green Strength at 110 deg C <N/aa2> 1. 49 +/- 0.05 

Total shrinkage, vet-fired at 1,250 deg c 11. 0 x 

Fired strength at 1,250 deg C <N/aa2> 18.21 

Water Absorption at 1,250 deg c 1. 06 +/- 0.68 

The above sanitaryvare body was, in addition, tested for glaze 
coapatibility with an established santtaryware glaze tn Sri 
Lanka. After glazed saaples had been fired, they were checked 
by aeans of a standard autoclave test to deteraine, if they 
were craze resistant. The glaze proved to be perfectly 
acceptable and gave excellent results with the Ugandan 
sanitaryware body foraulation. This glaze has therefore been 
used for costing purposes tn the financial analysis, rather 
than the aore expensive glazes froa Europe. 

It should be noted that the san1taryware body has been 
foraulated with two specific types of ball clay but it is 
quite feasible to substitute these ball clays with different 
types. As the properties of other ball clays aay differ, the 
proportions used in the body coaposition aay have to be 
adjusted accordingly. 

Hain conclusions of geological survey and raw aaterial tests 

a> Geological survey 

The geological survey of the ceraaic raw aaterial deposits and 
the laboratory tests on the saaples taken have deterained that 
it is technically possible to aanufacture tiles and 
sanitaryware in Uganda and that the quality is suttable to 
produce products to a high quality standard Cie: to european 
standards>. The estiaated reserves of the local ceraaic raw 
aaterials in Uganda are well in excess of the raw aaterial 
requireaents for the 15 year life of the new tile and 
sanitaryware project. 

b> Tile ceraaic raw aaterials 

The laboratory tests have deterained that both wall tile and 
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floor tile can be produced in Uganda, using 100 per cent of 
local ceraaic raw aaterials and that the quality is equivalent 
to european standards. 

c> Sanitaryvare ceraaic rav aaterials 

Fro• these laboratory tests the Global Ceraaics teaa are 
confident that a good sanitaryware body can be produced using 
76 per cent local ceraaic raw aaterials and 24 per cent of 
iaported ceraaic raw aaterials. Kany factories around the 
world are operating successfully on this basis, therefore on a 
technical basis, sanitaryware production in Uganda is a 
feasible proposition. The aarket and financial aspects of 
sanitaryware production are covered in the other sections of 
this report. 

Costs of local ceraaic raw aaterials 

At an ~nnual production rate of 32,000 a2 wall tile, 22,000 a2 
floor tile and 10,350 pieces of sanitaryware, the estiaated 
cost of the local raw aaterials, based on aining and 
trarsportation costs in Deceaber 1990 of USh 30/kg and USh 
22/~g respectively, are: 

~> Tile production 

1,000 tonnes raw aaterial @ USh 52,000/tonne <USD 
72.22/tonne @ USh 720/USD> 

= USh 52 aillion <USD 72,220> 

Sales Tax = USh 5.2 ail lion <USD 7,222> 

b> Sanitaryware production 

270 tonnes raw aaterial @ USh 52,000/tonne <USD 
72.22/tonne> 

= USh 14.04 aillion <USD 19,499> 

Sales Tax = USh 1.404 atllton <USD 1,950> 

Total cost of local raw aaterials = USh 66.04 atllton 
<USD 91,719> 

Total Sales Tax= USh 6.604 atllion <USD 9,172> 

To ensure that the factory always has sufficient stock of raw 
•aterials on hand and to allow ti•e for the routine testing of 
these aaterials prior to use in production, a three aonth 
stock has to be carried. This cost ts included in the working 
capital requireaents of the factory. 

The locations of the ceraatc raw aaterial deposits in Uganda 
are shown in Figure 4. l and a diagra• showing the D11au silica 
sand deposit is shown in Figure 4.2. The location of the aost 
suitable Ugandan ceraaic raw aaterial deposits was carefully 
considered as one of the iaportant factors in respect to 
deteraining the aost suitable site location of the factory 
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<see Section V>. Figure 4.1 shows that the aajority of the 
ceraaic raw aaterials, which have been found suitable for tile 
and sanitaryware production, are grouped around the Kaapala 
area, while others are grouped around the Hbarara area. The 
Diiau silica sand deposit is equidistant fro• both these 
areas. 
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Figure 4.1 MAP SHOWING UGANDA RAW MATERIAL SITES 
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4.1.2 Iaported ceraaic raw aaterials and other inputs 

Ball clay 

The Departaent of Geological Survey and Hines knew of no 
deposits of white firing or off-white firing plastic ball 
clays in Uganda and although the tea• was notified of a 
possible site 14 ka froa Kaapala, the field work could not 
identify any such clay site. Only light red firing plastic 
clays could be located, which although suitable for tiles are 
not suitable for sanitaryware production. 

An essential ingredient in any sanitaryware body foraulation 
is a good quality bal~ clay, which enables the correct 
rheological properties for the correct casting of sanitaryware 
products to be achieved in the clay slip. 

A prepared ball clay aust therefore be iaported for the 
sanitaryware production. The precise percentage of the ball 
clay in the sanitaryware body aix is dependent on the quality 
and the characteristics of the other con~tituents of the body 
but it ts usually in the range of 21 - 25 per cen·. The 
laboratory tests carried out by the teaa's personnel at the 
Ceraaic Research and Developaent Centre in Sri Lanka 
deterained that a total of 24 per cent of iaported clay would 
be required. This quantity of iaported ball clay together with 
the Ugandan raw aaterials of the body coaposition, enables the 
correct technical specification to be aet for all of the 
rheological paraaeters required for good sanitaryware casting. 
The iaported c!ays include two types, EWVA ball clay <7 per 
cent> and Hycast VC ball clay (17 per cent>. 

Typical properties of ball clay CHycast VC> 

Chemical Analysis <weight X> 

Si02 
Al203 
Fe203 
Ti02 
Cao 
HgO 
K20 
Na20 
Loss on Ignition <LOI> 

52 
31 

1. 2 
1. 0 
0.2 
0.4 
2. 1 
0.2 

12.0 

Hineralogical Coaposition Cwetght X> 

Kaolinite 
Mica 
Feldspar 
Quartz 
Carbonaceous Material 
Others 

64 
22 

0 
11 

3 
0 
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Particle Size <ueight X> 

> 53 aicrons 
> 10 aicrons 
< 2 aicrons 

Modulus of Rupture 
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3.C 
4.0 

80.0 

At 80X Relative Huaidity <HPa> 
Dried at 110 deg C <HPa> 

Casting Concentration <weight X solids> 

Fired Properties 

X Absorption 1,180 deg C 
1,280 deg C 

X Contraction 1,180 deg C 
1,280 deg C 

5.0 
2.0 

12.0 
13.8 

28 
55 

66 

Cost of iaported ball clay for sanitaryware production 

For an output of 10,350 pieces of sanitaryware per year a 
total of 85 tonnes of iaported clays are required. 

Cost per tonne CCIF> = USD 180 

Foreign cost per year 
Local cost per year 
lOX Iaport duty 
lOX Sales Tax on CIF ~ Iaport Duty 
Total Iaport Duty + Sales Tax 
less SOX drawback of iaport duty for exports 

Total cost <Foreign 8. local>, ·incl Sales Tax 

USD 15,300 

USD 1,530 
USD 1, 683 
USD 3,213 

765 
USD 2,448 

USD 17, 748 

While this clay is of a consistent and known properties and is 
readily available froa the suppliers on an ex-stock basis, a 
three aonth stock aust be carried on the factory to allow for 
delays in shipping, or delays in obtaining foreign exchange. 
This cost is allowed for in the working capital requireaents. 

The costs have been based on west European sources. It aay be 
possible to reduce these by using east European or Asian 
sources. 

Adequate storage space has been allowed in the design of the 
building CSection IV> for al 1 local and iaported clays, in 
addition to the other input items, including plaster, glazes, 
cisterns and spare parts. 
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Glazes 

During the first few years of the project at least, the 
prepared glazes for both tiles and sanitaryware •ust be 
i•ported. These aaount to approxiaately 7 per cent by weight 
of the fired product weight. The specification of the floor 
tile glaze Will be for heavy duty use with high abrasion 
resistance, so that the products can be used both in the 
doaestic environaent and in high traffic pedestrian areas. 
All glazes will aature between 1,100 - 1,200 deg C and 
therefore will be totally lead-free, which will avoid the 
possibility of health probleas for the factory personnel. 

One of the aediua-ter~ developaent aias of the laboratory 
would be to try to develop a glaze base froa the local ceraaic 
raw aaterials. For this work a fritting kiln would have to be 
purchased. 

a> Tile glaze 

For an annual output of 32,000 a2 wall tile and 22,000 a2 
floor tile a total of 53.3 tonnes of glaze per year will be 
required. 

Average cost per tonne <CIF> = USD 770 

Fo~eign cost per year 
Local cost per year 
10" Import duty 
lOX Sales Tax on CIF & Iaport Duty 
Total Import Duty + Sales Tax 
less 50X drawback of iaport duty for exports 

Total cost <Foreign 8. local>, incl Sales Tax 

b> Sanitaryware glaze 

USD 41, 041 

USD 4, 104 
USD 4,514 
USD 8,618 

2,052 
USD 61566 

USD 47,607 

For an annual output of 10,350 pieces per year, a total of 
12.9 tonnes of glaze w1ll be requil·ed. 

Cost per tonne CCIF> = USD 1,232 

Foreign cost per year 
Local cost per year 
10" Import duty 
lOX Sales Tax on CIF 8. Import Duty 
Total Import Duty + Sales Tax 
less 50X drawback of import duty for exports 

Total cost <Foreign 8. local>, incl Sales Tax 

Total cost of tile and sanitaryware glaze, 
Cincluding Sales Tax> 

USD 

USD 
USD 
USD 

USD 

USD 

USD 

15,893 

1,589 
1, 748 
3,337 

794 
21543 

18,436 

661043 
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It is necessary to carry a three aonth stock of all glazes on 
the factory to allow for shipping delays and delays in 
obtaining foreign exchange. This cost is allowed for in the 
working capital requireaents. 

It should be noted that the above glaze costs are based on 
obtaining supplies froa Asian sources. Glazes fro• European 
sources would be at higher costs. Glaze costs could possibly 
be reduced, if base glazes for tiles and sanitaryware could be 
developed froa local ceraaic raw aaterials. In this case only 
the glaze stains would have to be iaported froa Europe or 
Asia. It is known that an enaael factory operates in ffoabassa 
and it aay be possibla to purchase a glaze frit froa this 
factory. Detailed tests would have to be aade to deteraine the 
~uitability of any frits froa this factory. 

Plaster-of-Paris 

Plaster-of-Paris is required for the noraal replaceaent of 
working sanitaryware aoulds and also for additional case 
aoulds at longer intervals. As special types of plaster are 
required for both working aoulds and case aculds and this type 
of plaster is not aade in Uganda, it aust be iaported froa a 
specialist aanufacturer in Europe. As the useful shelf-life of 
Plaster-of-Paris is noraally about three aonths, after which 
it can start to deteriorate, it is necessary to order supplies 
in saaller quantities and at aore frequent intervals, so that 
the Plas~er-c -Paris reaaining on stock is all within the 
noraal use-by date. Correct stock rotation is vital to ensure 
that all older stock is used before new deliveries. 

Cost of Plaster-of-Paris 

For an output of 10,350 pieces of sanitaryware per year, the 
requireaent will be 22.5 tonnes·per year. 

Cost per tonne <CIF> = USD 184 

Foreign cost per year 
Local cost per year 
lOX l•port duty 
lOX Sales Tax on CIF ~ Iaport Duty 
Total Import Duty + Sales Tax 
less 50X drawback of iaport duty for exports 

Total cost <Foreign 8. local>, incl Sales Tax 

USD 

USD 
USD 
USD 

USD 

4, 140 

414 
455 
869 
207 
662 

USD 4,802 

A total three month s•ock of material should be held on :he 
factory, although this aust actually be ordered at least every 
two aonths to aaintain all stocks in fresh con~ition. The 
costs of this stock are included in the working capital 
requireaents of the factory. 
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4.2 Consuaable iteas 

4.2. 1 Local consuaable iteas 

For production consuaable iteas, such as oil, greases, LPG 
bottles, nuts, bolts and aiscellaneous steel sheets, angle 
iron, pipes etc can be obtained on the local aarket. 

Cost of local consuaable iteas (tiles> 

Estiaated annual cost is: 
Sales Tax: 

4.2.2 Iaported consu•able iteas 

USD 2,000 
USD 200 

For the production of sanitaryware a nuaber of relatively 
saal! but iaportant iteas are required on a continuous 
replaceaent cycle and none of these are available in Uganda. 
All of the following iteas aust therefore be iaported fro• 
Europe: 

Sodiua silicate - 140 deg Twaddle 
Sodiua carbonate 
Dispex 
Glaze binder 
Bariua carbonate 
Batt wash 
Hould release agent 
Placing strips - polystyrene 
Bullers Rings Ccoaaon with tiles> Std green TR27 
Large sponges 
Natural sponges 
Natches for aoulds 7/8 inch new style 
Screens, 120's and lOO's aesh - stainless steel 
Flat brushes 
Vegetable stain 
4X Calgon solution 
!OX Gua Arabic 
Casters• tools <punches, support pad, templates, 
fettling knives> 
Refractories Ccoaaon with tiles> 
Temperature recording charts, ink Ccoaaon With 
tile:-> 
Porcelain balls for glaze mill 

Foreign cost per year 
Local cost per year 
10" Import duty 
10" Sales Tax on CIF ~ Import Duty 
Total Import Dvty + Sales Tax 
less 50X drawback of iaport duty for exports 

Total cost <Foreign ~ local>, incl Sales Tax 

USD 

USD 
USD 
USD 

USD 

4,000 

400 
440 
840 
200 
640 

USD 4,640 

It is necessary to hold a three month supply of all 
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consuaables on the factory and the costs of this are included 
in the working capital requireaents. 

4.3 Auxiliary supplies - Packaging aaterials 

4.3.1 Local packaging aaterials 

All tiles and sanitaryware aust be packaged properly for 
transport fro• the factory to the Kaapala shop, or Nairobi 
distribution point. Wooden pallets, which can be obtained 
locally, will be required to package either boxes of tiles or 
iteas of sanitaryware safely to avoid daaage in transit to the 
distribution centre or custoaer. 

Cost of local packaging aaterials 

Annual cost for tiles - 570 pallets 
Sales Tax 

Annual cost for sanitaryware - 385 pallets 
Sales Tax 

Total aaterials 
Total Sales Tax 

4.3.2 Iaported packaging aaterials 

USD 2,280 
USD 228 

USD 1,540 
154 

USD 3,820 
382 

Sanitaryware iteas are noraally packaged onto wooden pallets 
with cardboard protective inserts or sleeves and then a 
shrinkwrap fila is placed over the products to give stability 
to the package. 

In the case of tiles, these aust be packaged into cardboard 
boxes, which are then stacked onto wooden pallets and 
shrinkwrapped. 

The cardboard boxes, cardboard protective inserts and 
polythene aust be iaported, as these are not available in 
Uganda. 

For purely local sales, it aay be possible to dispense with 
some of this packaging tor about 25 per cent of the 
production, to reduce the cost but the aajority should be 
packaged to avoid losses in transport. 

Cost of iaported packaging aaterials 

a> The annual cost of cardboard boxes at USD 1.00/box, 
packaging wall tile in 1.0 a2 boxes and floor tile in 0.5 
a2 boxes, te: 66,000 boxes will be: 

Foreign cost per year 
Local cost per year 
lOX Import duty 
10X Sales Tax on CIF ~ Iaport Duty 

USD 66,000 

USD 6,600 
USD 7,260 
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Total Iaport Duty + Sales Tax 
less 50X drawback of iaport duty for exports 

Total cost (Foreign~ local>, incl Sales Tax 

b> Allowing for the proportion of local sales, 
USD 2.20/pallet for polythene for packaging 

Foreign cost per year 
Local cost per year 
10X Iaport duty 
lOX Sales Tax on CIF & Iaport Duty 
Total Iaport Duty + ~ales Tax 
less SOX drawback of iaport duty for exports 

Total cost (Foreign & local>, incl Sales Tax 

USD 13,860 
3,300 

USD 10,560 

USD 76,560 

the costs 
tile will 

USD 1,254 

USD 125 
USD 137 
USD 262 
USD 62 
USD 200 

USD 1,454 

at 
be: 

c> Allowing for the proportion of local sales, the costs at 
USD 1.80/pallet for cardboard and USD 2.20/pallet for 
polythenei ie: USD 4.00/pallet for packaging 
sanitaryware, Will be: 

Foreign cost per year 
Local cost per year 
10X Iaport duty 
10X Sales Tax on CIF & Iaport Duty 
Total Iaport Duty + Sales Tax 
less SOX drawback of iaport duty for exports 

Total cost (Foreign & local>, incl Sales Tax 

Suaaary of packaging costs 

LC\cal cost 
Sales Tax 
Foreign cost 
Total cost 

Sanitaryware CUSD> 

1, 617 
323 

1, S40 
3,480 

Tiles CUSD> 

5,643 
7,62S 

67,2S4 
80,S22 

USD 1, 540 

USD 1S4 
USD 169 
USD 323 
USD 77 
USD 246 

USD 1, 786 

Total CUSD> 

7,260 
7,948 

68,794 
84,002 

A three aonth stock of packaging aatertals ts required on the 
factory and the costs of this ts allowed for in the working 
capital requireaents. 

4.4 Auxiliary supplies - Iaported cistern fittings 

Any sanitaryware factory should be in a position to supply 
cisterns coaplete with all fittings. The type of fitting has 
to be decided at the design stage, as the cistern design aust 
be aade with a view of using one particular type of flushing 
aechantsa. No cistern fittings are aade in Uganda, therefore 
these aust be iaported on a continuous basis to aatch the 
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production rate of cisterns. The nuaber of cistern fittings 
requtred per year ts 2,070, based on a total santtaryware 
production rate of 10,350 pieces per year. 

Cost of taported cistern fittings 

The annual cost at USD 22.00 per set ts: 

Foreign cost per ye~r 
Local cost per year 
lOX laport duty 
lOX Sales Tax on CIF & laport Duty 
Total Iaport Duty + Sales Tax 
less SOX dravback of.taport duty for exports 

Total cost <Foreign & local>, incl Sales Tax 

USD 45,540 

USD 4,554 
USD 4,994 
USD 9,534 
USD 2,277 
USD 7,257 

USD 52,797 

It is necessary to carry a three aonth s~ock on the factory 
and the costs of this are alloved for tn the working capital 
requtreaents. 

Other tteas, vhtch aay be advisable for the coapany to sell to 
iaprove revenue are the plastic seats and covers for the water 
closets and basin sets, including plug chain and stay and the 
taps. However, as these can be obtained in Kaapala at soae 
hardvare st~res and at alaost all Nairobi hardvare stores, we 
have not included these optional tteas tn the cost analysis 
for working capital requireaents. 

4.5 Spare parts 

4.5. 1 Iaported spare parts 

The annual cost of aechanical and electrical spares and tile 
die plates is expected to be: 

Foreign cost per year 
Local cost per year 
lOX Iaport duty 
lOX Sales Tax on CIF & Iaport Duty 
Total Iaport Duty + Sales Tax 
less SOX drawback of taport duty for exports 

Total cost <Foreign & local>, incl Sales Tax 

USD 12,000 

USD 1, 200 
USD 1, 320 
USD 2,520 
USD 600 
USD 1, 920 

USD 13,920 

Tho above are equally divided between tiles and sanitaryware. 

4.5.2 Local spare parts 

The annual cost of aechanical and electrical spares, which can 
be obta~ned froa the local suppliers ts expected to be: 

USD 
Sales Tax: USD 

6,000 
600 
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Foreign cost 
Local cost 
Sales Tax 
Total cost 

4.6 Building repair 
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USD 
USD 
USD 
USD 

12.000 
6,600 
1. 920 

20,520 

Building repairs to the factory, including repainting, aasonry 
repairs and replaceaent of roof sheets and windows is expected 
to have an annual cost of: 

Local cost 
Sales Tax 

USD 
USD 

3,000 
300 

This cost is divided equally between tiles and sanitaryuare. 

4.7 Utilities 

4.7.1 Water 

Process water will be obtained fro• a river source, while 
drinking water for the factory personnel will be obtained fro• 
the piped supply of the aunicipality. It is estiaated that the 
total process water requireaent could be approxiaately 900 
cubic aetres per year, including that for plant cleaning 
purposes. The expected costs are: 

4.7.2 Electricity 

Process water 
Piped water 
Total local cost 

USD 3,000 
USD 1 ,000 
USD 4,000 

As electricity is the only practical aeans of firing the kilns 
and heating the dryers and casting areas in Uganda, a site 
with a 8table supply of electricity is essential for the 
success of the factory. This factor was carefully considered 
in the choice of location and site and locations With an 
uncertain electrical supply uere eliainated fro• further 
consideration. 

The electrical installed capacity and the expected consuaption 
in the proposed factory, based on the project engineering 
parameters <Section IV> are shown in the following tables. 

It should be noted that the aotor sizes for various statlar 
types of equipaent do vary soaewhat dependent on the coapany 
froa which they are purchased. For the purposes of this pre
feastb1l1ty study the tea• has used the heavier aotors as a 
guide, so that the electricity consuaption is not under
estimated. 
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i) Ti le section 
Installed Days Hrs/ KWhr/day KW hr/ 

I tea Motor KW in use da;I @ 65X week 

Bal 1 •i 11 15 5 7 68.3 342 
Blunger 40 5 4 104 520 
Storage Ark 1 3 7 24 46.8 328 
Storage Ark 2 3 7 24 46.8 328 
2 Vi b. screen 0.74 5 2 1 5 
Puaps 10 5 2 13 65 
Mixing tank 1 3 7 24 46.8 328 
Mixing tank 2 3 7 24 46.8 328 
2 Vib screen 0.74 5 2 1 5 
Storage Ark 1 .3 7 24 46.8 328 
Storage Ark 2 3 7 24 46.8 328 
Spray dryer 10 5 7 45.5 228 
Tile press 15 5 7 68.3 342 
2 Dryers 60 6 24 936 5,616 
Biscuit kiln 1 170 6 9,000 
Biscuit kiln 2 200 6 10,500 
2 Glost kilns 420 5 32,400 
Glazing line 25 5 7 113. 8 569 
Air coa~ressor 8 5 7 36.4 182 

Total tiles 992.48 61, 742 

The electrical consuaption of the kilns is based on the 
following paraaeters: 

Biscuit kiln 1 48hr cycle, 3,000 KWhr/firing, 3 firings/ 
week 

Biscuit kiln 2 48hr cycle, 3,500 KWhr/firing, 3 firings/ 
week 

2 Glost kilns 24 hour cycle, 2,700 KWhr/firing, c pprox 
firings/week/kiln 

6 

It should be noted that above k~ln consuaptions are the 
average of different suppliers of kiln. By carefully selecting 
the aost theraally efficient kiln at the tendering and 
ordering stage of the project, it aay be possible to have 
lower electricity consuaptions. 

i i ) Support areas 

Installed Days Hrs/ KWhr/day KWhr/ 
lte• Motor KW in use da;I @ 65X week 

Glaze preparation 4 5 4 10 50 
Laborator;I 3 5 4 8 40 

Total support areas 7 90 
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iii) Sanitaryvare section, 

I tea 

Jav crusher 
Ball ai ll 1 
Ball ai 11 2 
Ball ai ll 3 
HS Blunger 
4 Vib. screens 
Storage Ark 1 
Storage Ark 2 
Storage Ark 3 
Storage Ark 4 
4 Puaps 
Kixing Ark 
Scrap Blunger 
Vib screen/aag 
Holding tank 
Vib screen/aag 
Supply tank 1 
Supply tank 2 
2 Puaps 
Kould drying 
Kiln 

Installed 
Kotor KW 

10 
15 
15 
15 
40 

1.48 
3 
3 
3 
3 

20 
11 
7.5 
0.32 
7.5 
0.32 
5 
5 

10 
5 

250 

Total sanitaryvare 430.12 
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including coaaon rav preparation 

Days 
in use 

5 
5 
5 
5 
5 
5 
7 
7 
7 
7 
5 
7 
5 
5 
7 
5 
7 
7 
5 
7 
5 

Hrs/ KWhr/day 
day @ 65X 

4 
10 
10 

7 
4 
2 

24 
24 
24 
24 

2 
24 

4 
4 

24 
4 

24 
24 

3 
24 

26 
97.5 
97.5 
68.3 

104 
2 

46.8 
46.8 
46.8 
46.8 
26 

171.6 
19.5 
0.8 

117 
0.8 

78 
78 
19.5 
78 

KWhr/ 
veek 

130 
488 
~. 18 
341 
520 

10 
328 
328 
328 
328 
130 

1. 201 
98 

4 
819 

4 
546 
546 

98 
546 

16,500 

23,781 

It should be noted that by careful selection of the aost 
theraally efficient sanitaryvare kiln at the tendering and 
ordering stage, it aay be possible to reduce the electricity 
consuaptton of this itea. 

iV) Office 8. security 

Installed Days Hrs/ KWhr/day KWhr/ 
ltea Motor KW in use day @ 65X week 

Off ice 20 6 8 104 624 
Security 20 7 12 240 C lOOX > 1, 680 

Total office 8r sec. 40 2,304 

I Suaaary of installed KVA and electrical power consu~ptJon 

I 
I 
I 
I 
I 

Tile section 
Glaze preparation 8. Laboratory 
Santtaryware section 
Office and security 

Tot.a ls 

Installed 
KVA 

992.48 
7 

430. 12 
20 

1, 450 

KWhr KW hr 
/week /year 

61, 742 2, 840, 132 
90 4, 140 

23,781 1, 093, 9213 
2,304 105,984 

87,917 4. 044. 182 
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Cost of electricity 

The cost of electricity consists of two eleaents, the cost of 
units used and the aaxiaua deaand charge. Based on the Uganda 
Electricity Board industrial tariff rates of Deceaber 1990, 
the electricity costs are: 

i} Cost of units at Ush 7.00/unit 

Tile section 
Glaze preparation L laboratory 
Sanitaryware section 
Office L security 

Total cost of units 

USh/year 

19, 880,924 
28,980 

7,657,482 
741,888 

28,309,274 

ii} Cost of aaxiaua deaand charge at USh 400/KVA/aonth 

At an estiaated aaxiaua deaand of 1,000 KVA, based on the 
estiaated peak load, the aonthly charge would be USh 
400,000. The aaxiaua deaand charge is divided in the 
proportion 72.2 per cent tile and 27.8 per cent 
sanitaryware. 

Cost of aaxiaua deaand per year USh 4,800,000 

Total annual electricity cost USh 33,109,274 
or USD 45,985 

This cost is divided as: 
tiles 
sanitaryware 

4.7.3 Fuel Oil for Process 

USD 32,961 
USD 13,024 

The cost of fuel oil for the spray dryer unit is estiaated at 
US Dollar 10,000 per year. 

Total annual cost <local> of utilities and energy 

Water 
Electricity 
Fue 1 Oi 1 

Total 

USD 4,000 
USD 4S,985 
USD 10,000 

USD 59,985 
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Suaaary of raw •~terial and input costs by product 

a> Tile raw aaterial and input costs <USD> 

I tea 

Ceraaic raw 
Material 
Ti le glaze 
Consuaables 
Packaging 
- pallets 
- boxes 
-polythene 
lap. spares 
Local spares 
Build. Repair 
Water 
Electricity 
Fuel Oil 

Total 

Foreign 
Cost 

41, 041 

66,000 
1, 254 
6,000 

" 
35.9 

57.7 
1. 1 
5.3 

114,295 100.0 

Local 
Cost 

72,220 
2,052 
2,000 

2,280 
3,300 

63 
300 

3,000 
1,500 
2,000 

32,961 
10,000 

131, 676 

54.9 
1.6 
1.5 

1. 7 
2.5 
o. 1 
0.2 
2.3 
1. 1 
1. 5 

25.0 
7.6 

100.0 

Sales 
Tax 

7,220 
4,514 

200 

228 
7,260 

137 
660 
300 
150 

20,671 

Total 
Cost 

79,442 
47,607 

2,200 

2,508 
76,560 

1, 454 
6,960 
3,300 
1, 650 
2,000 

32,961 
10,000 

266,642 

The foreign costs of the raw aaterials and inputs aaount to 
42.9 per cent <incl. Sales Tax>. 

b> Sanitaryware raw aaterial and input costs CUSD> 

I tea 

Ceraaic raw 
Material 
Iaported clay 
Glaze 
Plaster 
Consuaables 
Packaging 
- pallets 
- polythene 
Ctst. fitting 
lap. spares 
Local spares 
Build. repair 
Water 
Electricity 
Fue 1 Oi 1 

Total 

Foreign 
Cost 

!5,300 
15,893 
4, 140 
4,000 

1, 540 
45,540 
6,000 

" 
16. 5 
17.2 
4.5 
4.3 

1. 7 
49.3 
6.5 

92,413 100.0 

Local 
Cost 

19,499 
765 
795 
207 
200 

1, 540 
77 

2,277 
300 

3,000 
1, 500 
2,000 

13,024 
10,000 

" 
35.4 

1.4 
1. 4 
0.4 
0.4 

2.8 
0.2 
4. 1 
0.5 
5.4 
2.7 
3.6 

23.6 
18. 1 

Sales 
Tax 

1, 950 
1, 683 
1, 748 

455 
440 

154 
169 

4,994 
660 
300 
150 

Total 
Cost 

21, 449 
17,748 
18, 436 
4,802 
4,640 

1, 694 
1, 786 

52, 811 
6,960 
3,300 
1, 650 
2,000 

13,024 
10,000 

55,184 100.0 12,703 160,300 

The total foreign costs of the raw aaterials and inputs amount 
to 57.7 per cent Cincluding sales tax>. It should be noted 
that the above sales tax is fully reclaiaable against the 
sales tax payable on the sales revenue, therefore it ts not an 
operational expense. 
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Possibilities of raw aaterial and input cost reductions 

a> Iaported clay 

The percentage of iaported clay for sanitaryware could 
possibly be reduced in the future, if better quality local 
ball clays are subsequently found by the technical personnel 
of the factory. 

bl Iaported glaze 

Glaze costs could possibly be reduced in the future by 
developing fritted glaze bases for the tile and sanitaryware 
products froa local c~raatc raw aaterials but glaze stains 
would still have to be iaported. 

cl Iaported packaging 

Packaging costs could possibly be reduced by sourcing aore 
packaging aaterial fro• a regional supplier, as the field work 
deterained that there was no doaestic aanufacturer of 
cardboard boxes and polythene. The aanageaent of the coapany 
could also decide to reduce the level of packaging, if they 
are confident that the consequential daaage during transport 
can be •iniai. 

laported iteas, vhich are unlikely to be raduced are the 
Plaster-of-Paris, Cistern fittings and iaported spare parts. 
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V. LOCATION AND SITE 

5. 1 Location 

The aain industrial areas of Uganda are Kaapala, Turoro and 
Jinja, which are already established industrial centres and 
Hbarara, which is in the process of being established as an 
industrial centre. Fro• these possible locations, which were 
evaluated by the teaa, two alternative locations were selected 
by the tea• as being suitable for the site of the new factory, 
after considering all aspects of the precise requireaents of 
the project and also the opinion of the local proaoters. 

The two alternative lqcations for the proposed new tile and 
sanitaryware factory in Uganda, one in the Hbarara area and 
one in the Kaapala area <see Figure 5.1>. were chosen by the 
teaa, as they both aet the fundaaental requireaents 
deteraining their suitability. Turoro and Jinja did not aeet 
all of the requireaents, therefore these locations were 
rejected froa further consideration. 

The fundaaental requireaents, which deteratna whether a 
location is suitable for a tile and sanitaryware factory. 
include: 

a> Distance fro• the aarket 

Ideally the location of the factory should be fairly close to, 
or in the aajor aarket area for the products being 
aanufactured. In the case of Uganda, Kampala is the aajor 
aarket for ceraaic tile and sanitaryware and therefore would 
be a logical location for such a factory. If this cannot be 
achieved, then the factory should be located in an area with 
good road connections to the major market. Hbarara, although 
about 240 km froa Kaapala, does have a good paved road to the 
city. Both Tororo and Jinja also have good paved roads to 
Kaapala, therefore on this point all of the alternative 
potential locations could be considered. 

bl Distance from the local raw materials 

This is rather less important than the ctistance from the 
market because while it would be •ieal to have the factory 
situated i1. close proximity to all the raw materials, this is 
rarely possible in the case of ceramic factories. The tile and 
sanitaryware products require a number of ceramic raw 
materials in their manufacture, sanitaryware requiring 
different raw materials than tiles. 1·1 Uganda some of the raw 
materials are found around the Kampala area and some are 
loca~ed in western Uganda around the Hbarara area. In the case 
of sanitaryware, the ball clay has to be i~ported, as clay of 
a suitable quality is not found in Uganda. On balance, as the 
majority of the local raw materials are in the Kampala area 
and the imported materials would com~ through e.ther Entebbe 
<air> or Kampala <road/ratl>, this would be the favoured 
location on this point. As Tororo ts distant from all of the 
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local raw aaterials, this is a disadvantage of this particular 
location. 

c> Public policies 

In the case of the locations under consideration, Koarara, 
which was destroyed in the recent wars is being rebuilt. A new 
University of Science and Technology is to be est~bl1shed in 
Kbarara and this would be advantageous to a tile and 
sanitaryware factory due to the technical nature of ceraaics 
aanufact~re. The Governaent is actively proaoting the 
establishaent of industries in all areas of the country, 
especially those outside of the Kaapala area. The new 
Investaent Code, howevpr, gives no preference to projects 
based on location, therefore any suitable location chosen for 
the new factory based on the required paraaeters would be 
acceptable under current public policies. In the case of 
Kaapala, projects are still welcoaed, therefore sites \n this 
area can be considered, if they aeet the requ1reaents of the 
particular factory. 

d) lnfras~ructure 

The general infrastructure of water supplies, power supplies, 
roads and co&~unications is generally auch better in Kaapala 
than Hbarara. Access to back up services for aechanical and 
electrical engineers and factory spare parts and supplies is 
also far better in Kaapala than in Hbarara. However two of the 
essential requireaents for a tile and sanitaryware factory; 
water and reliable electrical power, are satisfied by a 
Hbarara location. Jinja suffers from power shortages for its 
existing factories and therefore cannot be considered as a 
location for the project. Alt~ 'Ugh efforts are being made to 
improve the situation, it will be some time before surplus 
capacity is available for new factories. The electric~l supply 
situation for Tororo ls also judged to be poorer than that in 
the Kampala and Hbarara areas. 

After considering all aspects of the various locations, 
ln~ludlng distance from the market, distance from the raw 
materials, public policies and the infrastructure, the team 
decided that on a technical basts, the new factory could be 
located either in the Hbarara area or the Kampala area. 

5.2 Site 

During the field work in Uganda team members visited three 
alternative sites for the proposed factory, these being the 
industrial area of Hbarara, the industrial area of Kaapala and 
an existing ceraaics factory in the neighbourhood of Kampala. 
The sttes at Hbarara and at the ceramics factory were visited 
by the team together with Sunrise Ceramics Limi~ed personnel. 

a> Hbarara site 

Hbarara has a designated industrial area, close to the town 
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centre. which has a suitable site for a tile and sanitaryware 
factory. 

To allow for possible future expansion a total site area of 
approxiaately 2 acres would be ideal but the ainiaua size 
would be 1 acre. Sites of this size are currently available in 
the Hbarara industrial area, which are close to the aain 
Uganda Electricity Board transforaer and substation and al~o 
close to the river. fro• which the process uater for the 
factory could be puaped. Drinking water for the factory would 
be taken fro• the town aains supply but this could not supply 
a factory with process water. 

The cost of land for ~eehold purchase in Hbarara. if 
allocated by the aunicipal council is approximately USh 6 
aillion per acre. Fro• private owners an industrial site of 
0.339 hectare <0.837 acre> can be purchased for USh 6 aillion. 

Leasing of sites in the industrial area·costs USh 1 - 2 
aillion per acre as an initial premium and an annual ground 
rent of USh 120.000 - 150,000 per acre. On the 2 acre stte, 
which would be suitable for the factory, the costs are 
estiaated as: 

Leasing preaium cost 
Ground rer.t 

USh 3.6 million <USD 5,000> 
USh 288,000 per year <USD 400> 

One slight disadvantage of the sites in the industrial area at 
Hbarara, although not too serious, is that they are not flat 
but slope touards the river to varying degrees. This can be 
catered for however in the site preparation for the building. 

The cost of site preparation at Hbarara is estimated at USh 
2.88 •ill ion <USD 4,000>. 

b> Kaapala industrial area site· 

There are aany vacant sites in the Kampala industrial area, 
which would be suitable for the new factory. The only 
disadvantage is that the cost of the sites is more than that 
in the Hbarara industrial area. The leasing premium cost would 
be in the region of USh 14.4 million <USD 20,000> and the 
annual ground rent would also he higher than in Hbarara. 

~ater supplies could be provided from the city supply and 
adequate power supplies could be installed by Uganda 
Electricity Board. 

As far as a new factory is concerned the additional cost of 
the site would only affect the financial analysis sligh~ly, as 
the site cost is a very small proportion of the total capital 
costs. 
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c> Existing site at African Ceraaics Coapany Liaited 

A possible alternative site for the tile and sanitaryware 
factory is at the existing African Ceraaics Coapany Liaited 
factory, which is located at Kasiyirize, 14 ailes east of 
Kaapala on the Jinja road. While this site also is not 
perfect, as the access road is not paved for a fe~ kiioaeters, 
the building requireaents are ainiaal, as auch of the existing 
factory building space is not utilized. The building costs 
related to the project could therefore be reduced very 
significantly. Additional transforaers for 1,500 KVA would 
however still be necessary at this site, as the existing 500 
KVA transforaer plus a new additional 500 KVA transforaer to 
be delivered shortly are only adequate for the existing 
factory, when operating at full capacity. 

Local conditions 

The local conditions at both site~ are very si•ilar. Uganda 
has a blend of equatorial and tropical cliaates ranging fro• 
that of the wara lowlands to the cool uplands. Huch of Uganda, 
including that at both proposed sites, has a aean average 
temperature of 22 deg C with an annual rainfall of about 125 
en evenly distributed throughout most of the year. The wettest 
season is from March to Hay and the weather is aoderate 
between August and Noveaber. The factor of loca~ conditions 
does not favour one ~ite against the other, in the case of 
this new project. 

The waste disposal syste• at either site would be identical, 
with waste clay slurry being fed first into settling tanks, so 
that clean water is discharged from the factory. Sewage would 
be fed into the Hbarara •unicipal system, or in the case of 
the African Ceramics site, into a cess-pit system. 

Manpower for the project is not a problem in either of the 
proposed alternative locations, ·as there are aany unemployed 
people capable of being trained for all production functions. 
Se .. ior management and marketing personnel are available in 
Kampala and would relocate as required. All production 
personnel would live fairly close to the factory and the 
company would provide transport for these personnel at all 
shift times. 

Transportation facilities at both site~ are limited to road 
transportation for the delivery of raw materials and the 
products from the factory. While the site at Hbarara has 
better access to a paved road, the African Ceramics marram 
site access road does not, in practice, cause any problems. 

In respect to the easy availability of maintenance facilities, 
the Hbarara site is at a slight disadvantage, as it is more 
distant from Kampala. 
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Final site selection 

Following discussions with the teaa, the local proaoter of the 
project, at the tiae of the final fieldwork in January 1991, 
still favoured the proposed site at Hbarara for the project, 
although on a technical basts a new Site in Kaapala would be 
equally suitable for the factory. 

The possibility of siting the project at the existing African 
Ceraaics Coapany Liaited site at Kasiyirize was exaatned as 
this Site would have auch lower building costs and lower 
operational costs than either a new Site at Hbarara or a new 
site at Kaapala. The use of this site for the new project is 
felt to be very doubtful however, as the process of 
privatization of this 'coapany is expected to be too slow to be 
of benefit to this particular project. 

The aain financial analysis has therefore concentrated on the 
Hbarara site as a basis for the project. The results of this 
site would also to apply to a new site in Kaapala, as the 
additional site costs would aake no aaterial change in the 
Viability of the project. The alternative site of African 
Ceramics Coapany Liaited has therefore been treated in the 
fora of a sensitivity analysis for coapartson purposes. 
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Figure 5.1 LOCATION OF PROPOSED FACTORY SITE 
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VI. PROJECT ENGINEERING 

6.1 Scope of the project 

The proposed new ceraaics factory is planned to produce glazed 
wall tile, glazed floor tile and glazed vitreous china 
sanitaryware products with the following annual saleable 
production levels. which have been based on the expected 
aarket share of these products in Uganda and Kenya. 

Vall tile, 150•• x 15Caa x 5aa 
Floor tile, 200•• x 100•• x 10•• 
Total tile production 

Sanitaryware 

Quality standards 

32,000 a2/yea~ 
22,000 a2/year 
54,000 a2/year 

10,350 pieces/year 

Fro• the aarket survey work carried out.by the tea• in Uganda 
and Kenya, it was deterained that the aajority of purchasers 
want first quality tile and sanitaryware products to European 
standards. The designs of the sanitaryware required are aodern 
but not too ornate. The project has therefore been designed on 
the basis of producing high quality products with as staple a 
production process as possible, using standard basic equtpaent 
raw aaterial and production equipaent, which can be easily 
aaintained in Uganda. In the case of the dryers and kilns, 
these will be provided With autoaated prograaaable teaperature 
controllers to ensure a consistent high quality is achieved in 
the tile and sanitaryware products. 

The project has been based on: 

a> Single-shift of 8 hours per day for noraal 
production with allowance for 1 hour per day 
downtiae <~7.5X efficiency>. 

b> Five-day work week for noraal production. 
c> 46-week effective work year to allow for noraal 

holidays and occasional power cuts. 

The exceptions to the above will be the drying and firing 
operations. ~hich will be carried out over six days per week, 
24 hours per day. Sales staff will be expected to work on 
Saturdays, as is noraal in Uganda. 

An effec~tve 46-week work year has been used for the project 
to take account both holiday periods and interruptions due to 
power cuts. 

The sanitaryware range will consist of: 

i) Washdown close coupled water closet 
with covered trap ~ horizontal outlet 

ii) Cistern with lid to aatch water closet 
iii) Hed1um washbasin 

tv> Pedestal for aedtua washb~stn 
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v> Saall washbasin - wall aounted 

These will be produced in equal proportions, ie: 

2,070 pieces/itea/year 

Production of sanitaryvare will initially be in a white glaze 
but colours could easily be introduced in~o the range at a 
later date, as required by the aarket. 

The above feasible noraal annual production capacity has been 
based on the realistic assessaent of the aarket share of these 
products that a new factory could take in Uganda and Kenya . 

. 
Although the factory has been designed for a specific level of 
production, the basic concept of the project has considered 
that an expansion of facilities aay be required at soae future 
date. The site has been chosen with this in aind, so that the 
building can easily be extended and the production facilities 
increased with no disruption to the initial facilities. 

The voluae of both tile production and santtaryware 
production, which is dictated by the aarket analysis, is quite 
saall for a coa•ercial factory, In saall ceraaics factories in 
Europe, no provision is noraally aade for the priaary and 
secondary crushing of raw aaterials at the factory site 
because high quality prepared aaterial and coaplete pre
prepared body foraulations can be obtained easily and aore 
econoaically fro• specialist clay and clay body suppliers. The 
high capi~al investaent cost and operational costs of raw 
aaterial preparation equipaent is only noraally justifiable 
for the large voluae produc6rs of ceraaic products. 

However in countries such as Uganda, where there are no 
specialist raw aaterial suppliers, a ceraaics factory has to 
be provided with all necessary raw aatertal grinding and clay 
body preparation facilities, irrespective of its size. Soae of 
the grtndtng aachtnery cannot be reduced tn size in proportion 
to the low output requireaer.~s and ~here reductions can be 
aade, the cost of these aachtnes are not reduced in 
proportion. The initial capital costs per unit of production 
therefore tend to be high and the operational costs per unit 
of production also tend to be high. For a small factory in 
Uganda this has to be accepted. 

The alternative to the above is to design the factory on the 
basts of using prepared ceraatc raw aatertals but this would 
aean that all ceraaic raw aaterials would have to be taported 
on a peraanent basts. Soae saall ceramic factories, such as 
one tn Trinidad, have been successfully established on this 
basts. However, the teaa have recognized that one of the matn 
atas of this project ts to utilize where possible, the local 
ceraaic raw materials in Uganda to develop the ceramic 
industry in Uganda and to improve the technical skills of the 
eaployees of the factory. Haxtatzing the use of the local 
ceramic raw aatertals has been a basic factor in de~igning the 
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production facilities. 

The factory design therefore includes the following sections: 

iJ Coaaon raw aaterial storage 
ii) Coaaon primary crushing 

iii) Coaaon final grinding and mixing 
iv) Sanitaryware casting ~ drying 

v> Sanitaryware glazing 
vi) Sanitarywa~e firing 

vii) Tiles pressing 
viii) Tiles drying 

ix! T:les biscuit firing 
x> Tiles glazing . 

xi> Tiles glost firing 
xii) Inspection, testing and reclaiaing 

Xiii) Coaaon asseably, packaging and warehouse storage 
xiv> Service departaents: 

- aouldaaking for sanitaryware 
- coaaon glaze preparation 
- coaaon quality control laboratory 

6.2 Description of production process 

6.2.1 Production processes common to tiles and sanitaryware 

a> Mining of local raw aaterials 

The local raw aaterials, consisting of kaolin, silica sand, 
feldspar, talc and plastic clay are all ained by hand by 
unskilled workers and are loaded into 10 tonne trucks for 
delivery to the factory. A total of 1,000 tonnes of local raw 
materials are required per year for tile production and 270 
tonnes for sanitaryware production. This equates to an average 
of 27.6 tonnes of material per week, or approxiaately 1.5 
truck loads per week. In practice the mining for these saall 
amounts of material will only be carried out intermittantly, 
to maintain the stocks at the factory to a level of three 
aon~hs production requtreaents. A truck will be hired, 
whenever raw materials have to be delivered. 

Whenever mining or deliveries of raw materials take place, 
this will be under the supervision of the technical 
department, to ensure that correct mining procedures are 
followed and that only the materials required are delivered in 
an uncontaainated state. 

b> Primary crushing 

All hard aatertals, which are obtained in large lump fora, 
such as feldspar, talc and quartz rock <quartzite) must first 
be crushed in a jaw crusher to reduce them to a size .~uitable 
for feeding into the ball mills. The normal primary crushed 
material is sized from 15-25mM down. After crushing the raw 
materials are transported in skips to the bunker storage 
facility by the forklift driver. 
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A suitable size of jaw crusher <roller bearing type> would be 
one with a feed opening size of 250mm x 405mm. fitted with a 
motor of approximately 10 KW, a drive pulley of 878aa and 
operating at an RPH of 350. A detailed specification sheet is 
shown in the Appendix G, which gives details of a typical 
aachine on which the costs have been based. A nuaber of 
aanufacturers in Europe, North America and Asia aanufacture 
siailar machines. 

It should be noted that this aachine is well oversize for the 
throughput required for this factory but saaller aachines <see 
Appendix Gl would not cope on a long-term basts with the 
larger pieces of the harder aaterials. 

cl Bunker storage 

All soft aaterials, such as local plastic clay and kaolin are 
transferred directly to individual covered storage bunkers, 
which have reinforced concrete walls. Hard aaterials are 
transferred to storage after primary crushing. Imported 
m~terial delivered tn bags on pallets, such as ball clay, 
glaze and Plaster-of-Paris is also stored in an individual 
covered bunker. To cater for a three-month supply of these raw 
materials plus additional storage capacity for recycled clay 
and recycled waste fired tiles <"pitchers") a common bunker 
storage area for tile and sanitaryware production of 130 m2 
has been provided. 

d> Final grinding and aixing 

This common raw material preparation area is provided with a 
series of ball mills, blungers, storage tanks and mixing 
tanks, some of which Will be used solely for tile materials. 
some solely for sanitaryware materials and some for both. This 
achieves some capital cost savings. 

Four silex-lined 1,000 kg capacity ball mills, complete with 
the initial charges of flint/silica grinding media, are 
provided for the secondary grinding of the hard materials; 
feldspar. quartz rock and talc, and the primary grinding of 
kaolin and silica sand. Each mill is provided with a pressure 
release valve. Individual ball mills will be reserved for a 
particular raw material except in the case of silica sand and 
quartzite, which will use a common ball mill, as both these 
materials can supply the silica content of the body 
composition. Under normal circumstances the silica sand will 
be Utilized, rather than quartzite, as it requires one less 
grinding stage. 

Materials are weighed on a platform scale and are then loaded 
into the mills. The correct amount of water for each charge is 
then added. Each material is then ground for the appropriate 
time to achieve the required particle size. The Silex-lined 
ball mills are fitted With revolution counters, so that 
operators know that the correct grinding period has been 
achieved, even if the grinding has been interrupted by a power 
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cut. 

Suitable st lex-lined ball •ills are shown in Appendix G. A 
suitable standard machine would be 1,829•• x 1,829•• diaaeter. 
which has a total capacity of 2,682 litres <2.662 cu •> and 
has an operating canacity of 1,348 litres <wet> and 1,091 kg 
<dry>. The aachine has a grinding aedia load of 2,364 kg of 
flint pebbles and is driven by a 15 KW aotor at 25 RPH. The 
aachine is oversized, so that it can easily cater for future 
anticipated expansion during the lif~ of the project. 

After the quality control departaent has checked that the 
particle size is correct, the ground material is passed over a 
vibrating screen With peraanent aagnet, which reaoves any 
oversize particles and iron-bearing aaterials, into the 
appropriate in-ground storage ark. The double-deck vibrating 
screens have a top deck aperture of 420 aicron and a bottom 
deck aperture of 250 aicron. 

Iaported ball clay and the local plastic clay does not require 
ball nilling, as it already has a fine particle size. 
<Imported ball clay is 80 per cent < 2 aicron>. These 
aaterials are therefore blunged with water in a high speed 
blunger and is passed over a vibrating screen into an in
ground storage ark. 

The blungers will have a working capacity of 1,400 - 1,500 
litres Cl.22m x 1.22• diameter> and will produce slips in the 
range of specific gravity 1.25 - 1.60 at 10 - 100 Poise. Each 
Wiil be provided with side discharge and a 100 -150 mm valve 
With clearing device. The blunger is provided with a ~otor of 
35-40 KW. Details of the range of standard blungers are shown 
in Appendix G. 

The storage arks will each have a capacity of 3,000 - 4,000 
litres. They will be fitted with a drive motor of 2-3KW and 
will operate at approximately 12· RPH. Details of standard 
storage arks are shown in Appendix G. The storage arks will be 
built in-ground with reinforced concrete walls and base at the 
time of the ~ivils construction of the factory. The drive 
units, mixing unit and covers for all storage arks will be 
imported. 

Materials from the storage arks are then pumped into one of 
three mixing tanks of 5,000 - 6,000 litre capacity. one being 
for the sanitaryware mix, one for the wall tile mix and one 
for the floor tile mix. The mixing tanks are fitted with 2-3 
KW motors and operate at approximately 12 RPH. 

To the sanitaryware tank is added a proportion of scrap 
recycled clay, which has been separately blunged in a scrap 
blun~er with a capacity of 500-600 litres, producing a slip of 
1.6 glee. The scrap blunger is fitted with a 5 - 7.5 KW motor. 
Electrolytes, sodium silicate and sodium carbonate, are added 
to the mixing tanks and the specific gravity is adjusted to 
1.8 glee. 
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Figure 6.1 TILE PRODUCTION FLOWLINE 
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6.2.2 Tile production 

al Storage and spray drying 

Fro• the wall tile and floor tile aixing tanks, the clay slip 
is transferred over sieves and aagnets to individual storage 
arks. Slip froa these storage arks is then pumped to the spray 
dryer feeding tank. The spray d~yer has a capacity of 550 kg 
per hour at approxiaately 6 per cent aoisture for the clay 
dust. This aachine will work over six shifts. The spray dryer 
is to spray dry both wall tile and floor tile body and is 
capable of rapid change froa one body to another. Heating w1ll 
be by diesel oil. Output froa the spray dryer will be passed 
over a vibrating screen with a sieve size of &.Oaa into a 
systea of conveyor belts and bucket elevator to transport the 
aateria1 to individual· storage silos. Each silo will hold 20 
a3 of product. Photographs of a typical spray dryer 
installation for a tile aanufacturing unit are shown in 
Appendix G. 

bl Tile pressing 

Material froa the silos, at a moisture content of 
approxiaately 7 per cent, is fed as required to the feed 
hoppers above a standard automatic friction press or hydraulic 
press, with an operating cycle of 18 cycles Cx 2 tile> per 
•inute. The press is provided with sets of dies and die boxes 
to produce 150 x 150 x 5ma wall tiles and 200 x 100 x 10mm 
floor tiles. Photographs of typical double-tile press head and 
associatod tile die-set, showing the panelled bottom dies and 
cushion edge tops of the tile, are shown in Appendix G. 
Photographs of a three-press tile production installation are 
also shown in Appendi~ G but in the case of this new project 
only one press will be required. 

After pressing the tile pass over the tile fettling unit of 
the press and are then stacked by hand onto the kiln cars. No 
automatic handling system is required for the small output 
required. 

cl Tile drying 

Drying is carried out in two chamber dryers, one with a 
capacity of 14,600 wall tiles and one With a capacity of 
11,000 floor tiles to match the size of the biscuit kilns. 
Drying is carried out over a period of 48 ho11rs. Humidity 
drying is carried out on an automated cycle from approximately 
7 per cent moisture to less than 0.5 per cent. Waste heat from 
the biscuit kilns and glost kilns is utilized in conjunction 
with supplementary electrical heating. 

A suitable specification for the elec~rically heated chamber 
drye1s would be as follows: 

Design: Single-track intermittent chamber dryer, designed to 
accommodate two kiln cars each with a capacity of 
7,300 pieces for wall tiles and 5,500 pieces for floor 
tiles. An additional two dryer cars are provided for 
each tile dryer, which are loaded for the next drying 
cycle. The design must cater for a dry clay 
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requireaent of 0.227 kg/piece for wall tile and 0.409 
kg/piece for floor tile With a pressing aoisture 
content of approxiaately 7 per cent in the pressed 
tile sent to the dryers. 

Power: 440 V, 50Hz, 3 Ph, 60 aap 4-wire supply with a aaxiaua 
deaand of 30KVA. 

Supply: For each dryer the supplier should provide: 
1 off pre-fabricated insulated dryer roof and walls. 
Insulation standard all to 0.23 watts/a2. 
2 off insulated swing doors. Insulation Standard to 
0.23 watts/a2. 
1 off air circulation systea incorporating: 
1 off 425 cu a/ain @ 25aa w.g. 230 deg C 4KW fan 
2 off aotorisea C0.125 KW, 2 rpa> aluainiua cone type 
air distributers. 
1 off galvanized aild steel aixing box coaplete with 
interconnecting ductwork. 
1 off aulti-leaf aotorised fresh air daaper. 
l off exhaust port incorporatini an axial flow fa~ and 
aotorised aulti-leaf daaper. 
1 off exhaust daaper drip tray. 
1 off control panel incorporating: 

- Eurother• 818 prograaae controller Cor siailar>. 
- Eurothera 808 over-teaperature trip Cor siailar>. 
- Heater battery thyristor drive unit. 
- Tiaer and potentioaetric huaidity control. 
- all necessary fuses, starters and switchgear. 

2 off Type K theraocouples with coapens~ting cable. 
l lot of necessary car trackage. 
4 dryer/kiln cars to aatch tile biscuit kiln design. 

Typical tile chaaber dryer cross-sections with air 
distribution systea are shown in Figures 6.2 and 6.3 with a 
plan view of a tile chaaber dryer being shown in Appendix G. 
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Figure 6.2 Typical tile dryer cross-aection (width) 

Exhaust fan 

_/ Electric heater battery 

, t I ~ I I~ h air 
't'" 5> 1 damper 

Recirculation duct 

air circulator 



--------------------· 165 

Figure 6.3 Typical tile dryer cross-section (length) 
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d> Tile biscuit firing 

Because the Ugandan and regional aarket only requires a 
relatively low voluae of tile per year. the tile production 
unit has to be designed on a saall-scale basis. For this 
reason saall electrically-heated interaittent biscuit and 
glost kilns have been chosen for the new factory, as these are 
•ore econoaic in teras of capital expenditure for saall-scale 
production of tiles. The kilns will be of aodern steel-clad 
fibre-lined constructicn for aaxiaua fuel efficiency vith 
autoaatic prograaaable teaperature controllers to ensue 
consistent high quality results fro• the firing process. 

Other types of kiln, such as tunnel kilns and roller hearth 
kilns are auch aore expensive but are designed and used for 
high voluae production.of tiles. These types of kil~ vere 
initially considered by the Consultants but vere quickly 
eliainated frv• further consideration. The high initial 
capital co~t of both tunnel kilns and roller hearth kilns can 
only be justified, if high voluaes of tile are to be produced, 
leading to lover operational unit costs.· The Consultants 
therefore do not reco•aend t~at these types of kiln be 
specified for the nev factory, as the volu•e levels vill never 
be sufficiently high to consider the high capital invest•ent. 

After drying has been coapleted in the chaaber dryers, the 
dryer cars of tile products are transferred by a aanual 
transfer car into the biscuit kilns, the wall tile biscuit 
kiln having a capacity of 14,600 tiles and the floor tile 
biscuit kiln having a capacity of 11,000 tiles per firing, 
•atching the capacity of the tile &ryers. Both bisC'lit kilns 
have the capability of firing up to 1,300 deg C. Nor•al 
operational te•peratures vill be approxiaately 1,040 deg C for 
vall tiles and 1,200 deg C for floor tiles, dependent on body 
formulation, over a aaxiaua 48 hour cold-to-cold firing cycle. 

Each biscuit kiln vill have two sets of kiln cars, one to be 
in use in the kiln and one sat to be used for loading the next 
kiln charge. Although we have specified the use of one kiln 
for floor tile and one for wall tile, both can be used for 
either type of tile, so that if the marKet requireaents 
change, the kiln loadings car. be adju3ted for any proportion 
fro• 100 per cent of wall tile to 100 per cent of floor tile 
according to the aarket. 

All kiln cars of the tile dryers, tile biscuit kilns and tile 
glost kilns will be designed to be completely interchangeable 
and a single aanually operated transfer car will be coa•on to 
all kilns. 

A suitable specification for the el~~trically he~ted biscuit 
tile and glost tile kilns would be: 

Design: Single-track intermittent truck kiln, designed to 
accommodate two kiln cars each with a capacity of 
7,300 pieces for wall tiles and 5,500 pieces for 
floor tiles. An additional two kiln cars are 
provided for each biscuit kiln and glost ktin. The 
design must cater for a biscuit firing cycle, cold
to-cold of a •axi•u• 48 hours and a firing 
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teaperature of 1,200 deg C for all biscuit tile 
kilns. Wall tile will only be biscuit fired to 
approxiaately 1,040 deg C but the factory aust have 
the flexibility to fire floor tile also in the wall 
tile kiln, if required. 

440V, 50Hz, 3 Ph, 170 KVA for wall tile biscuit kiln 
and 200 KVA for floor tile. 

This will consist of a welded and plated steel fraae 
structure, consisted of rolled steel sections, 
equipped with a single self aligning hinged door at 
one end of the chaaber. The kiln chaaber will be 
fitted with a aetallic heat shield, aounted on the 
outer walls of the chaaber. 

The hot-faced lining of the chaaber, With the 
exception of the bench walls, roof seal and door 
seal areas, will be constructed of vacuua foraed 
ceraaic fibre aodules, aechanically attached to the 
casing of the chaaber. 

The roof of the chaaber will be constructed fro• 
folded ceraaic fibre aodules, whilst the bench walls 
and door seal Will be constructed of high quality 
insulating brickwork, all aechanically attached to 
the chaaber. 

The above lining should be specifically designed to 
provide the optiana fuel efficiency, coupled With 
ainiaua aaintenance in this application. 

Two autoaatic aotortsed daapers, activated by the 
kiln prograaae controller, will be fitted in the 
roof of the kiln. 

Four kiln cars will be supplied for each kiln, 
allowing two to be loaded/unloaded whilst the other 
two are being fired. Each kiln car will be 
constructed of a ri;;d steel chassis, aounted on 
heavy duty axles_ the kiln cars will be built up on 
a Low Theraal Hass CLTH> design, incorporating fibre 
in non-load-bearing areas. The hot face lining of 
the bases will be constructed in high grade, bonded, 
insulating refractory brickwork, suitably reinforced 
with high alumina aaterial in load bearing areas. A 
positive sealing arrangeaent between the kiln 
chaaber and the kiln cars is achieved by a suitable 
sand-seal arrangeaent. 

Eleaents: The elements will be in the form of spiral wound 
Kanthal Al wire, specifically designed to give a low 
wattage output par unit area and thereby, a 
prolonged service life. 

To provide a high degree of teaperature un1fora1ty, 
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the eleaents wtll be fttted on all four walls or the 
kiln, as veil as the base and vill be divided over 
the hetght of the ktln tnto three tndependent zones, 
each havtng its ova teaperature and electrical 
control gear. 

The vall eleaenta Vill be supported in grooves 
foraed tn the face of the lining and the base 
eleaenta viii be laid in a1ailar grooves in the 
surface of the base refractories. 

Lead-out vtrea and eleaent connections vtll all be 
housed In veil ventilated closures on the outside of 
the kiln. 

Safety: The kiln vlll' be fitted Vith key-operated electrical 
Interlocks to prevent pover being supplied to the 
eleaents, vheaever the kiln door ts opened. 

Control 
Panel r 

Therao
coupl es 1 

Duct
vork: 

Tracks: 

A totally enclosed, fan cooled, folded steel cabinet 
viii be supplied, aounted on the kiln, coapletely 
wired and teated prior to despatch and tacorporattng 
the follovlng tnatruaeatatton and control gears 

One FGH P956 ault1raap 10 prograaae electontc 
prograaae controller <or stailar). 
One PGH 5500 over-t••Ferature protection 
tnstruaent <or statlar>. 
One Honeywell Ktniprint chart recorder <or 
siatlar). 
Three phase aatns contactors. 
Sequence svttches and panel lights. 
ffatns tso la tor. 

The follovtng theraocouples vill be provided, fitted 
and coaplete vtth all necessary coapensattng cables• 

One duplex Pt/Pt13 Ph theraocouple, aounted tn 
the roof of the kiln. 
Three single Pt/Pt131h theraocouples aounted 
top, atddle and bottoa of the kiln side vall. 

Canopies and ductvork in galvanised 3•• plate vtll 
be provided tor the extraction or waste heat to the 
tile dryers. 

Sufftctent ~rackage for kilns and spare car storage 
will be prc\ided. 

A typical Low Theraal Maas kiln car is shovn tn Appendix G. 
The saae principle ts used for both tile and sanitaryvare kiln 
cars. Photographs of typical shuttle <truck) kilns, vhich are 
also very siatlar to those used for crockery production, are 
shown tn Appendix G. This type of kiln vould be suitable for 
both the tile biscuit firing and the tile gloat firing at the 
nev factory tn Uganda. 
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e> Tile glazing 

Glazing of the biscuit tile will be carried out on a standard 
tile glazing line, capable of glazing 12,000 tiles per day Cin 
7 operational hours>. The line will include the following 
features: 

- autoaatic tile gauging unit, coaprising variable 
speed feed belt, •dunting• or tile breaking device, 
concavity/convexity testing unit, size testing unit 
and taking-off belt. The •dunting• or tile breaking 
device checks the strength of the biscuit tiles and 
any weak tile are bro~en and discarded. The 
concavity/convexity unit checks the face of each 
tile for any departure fro• perfect flatness. If a 
tile is either convex or concave, the back is 
staaped. The size testing unit has up to six sizes 
and each tile, as it passes through, is staaped with 
an indication of its size. Following the checking of 
the biscuit tile the tile to b~ glazed are passed on 
to the glaze line, consisting of: 

- brushing and grinding section. 
- waterfall glazing unit, coaplete With portable feed 

tank, puap and glaze recirculation pipework. 
- disc spray unit, coaplete with portable fed tank, 

puap and glaze recirculation pipework. 
- tungsten carbide edge scraping unit and final 

dedusting. 
- take-off belt. 

t photograph of a typical tile glaze line gauging aachine, 
which would be nece3sary for this project is shown in Appeadix 
G and photographs of typical glaze line installations are also 
shown in Appendix G. 

f) Tile glost firing 

From the take-off belt of the glaze line, the glazed tile will 
then be loaded by hand into refractory tile cassettes or 
cranks, each containing 15 wall tiles or floor tiles, which 
are then loaded onto the kiln cars of the glost kilns. 
Photographs of refractory cassettes and cranks are shown in 
Appendix G and also photographs of a typical kiln. 

Each of the two glost kilns will have a capacity of 5,280 wall 
tile or floor tile. Firing will take place over a maximum 24 
hour cycle with a glost firing temperature up to 1,030 for 
wall tiles and 1, 150 deg C for floor tiles. The capability of 
both the kilns will be up to a maximum of 1,300 deg C, so that 
either wall tile or floor tile can be fired in either kiln 
dependent on the market situation. Each kiln will have a set 
of four kiln cars, two to be in use in the kiln and two to be 
available for loading the next kiln charge. 

The specification and structure of the tile glost kilns will 
be identical to that for the t1le b1scu1t kilns outl1ned 
previously, except that each of the kilns will require 210 KVA 
capacity d~e to the shorter firing cycle. 
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gl Tile sorting and packaging 

After glost firing the tiles will be sorted by hand and 
packaged into cardboard boxes. These will then be shrink 
wrapped on to wooden pallets for transport to Kaapala or 
Nairobi using a hand operated shrink-gun. 
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6.2.3 Sanitaryware production 

a> Storage and ageing 

Fro• the aixing tank the prepared slip is passed over a 
vibrating screen and aagnat into a storage tank with a 
capacity of 12,000 litres. Adjustaents are aade to the 
density, thixotropy and viscosity of the clay slip by the 
addition of water and/or deflocculants. Viscosity is the 
aeasureaent of the consistency of a slip, which gives a 
nuaerical value to its resistance to flow. The units used are 
•Poise•. Thixotropy is the tendency of a slip to increase in 
viscosity when left undisturbed, due to the build-up of 
structure Within it and which can be destroyed by agitation. 
Th ixotropy is aeasured a's a viscosity change over a known 
period of tiae. 

There is sufficient storage capacity in the storage tank to 
allow ageing of the slip to take place. The slip is the passed 
over a vibrating screen and aagnet to one of two supply tanks 
in the casting area. Each of the tanks has a capacity of 4,000 
litres. One of the tanks is used for daily operation and the 
second is used for ageing and any final adjustaents to 
der.sity, viscosity and thixotropy. 

b> Sanitaryware casting 

The casting slip fro• the supply tanks is pumped into a ring 
aain which services the sanitaryware casting departaent. The 
slip is distributed to the work stations on the casting 
benches by supply hoses, which are fitted with manual valves. 
The ring aain returns the unused slip to the casting slip 
supply tanks. 

For the small quantity of production involved, the technology 
used will be the established bench casting technique. 
Photographs of typical sanitaryware bench casting are shown in 
Appendix G. Hore aodern techniques such as battery casting and 
pressure casting are only viable for large scale production 
units Cse~ Appendix G>. 

Bench casting requires trained and skilled manual operatives 
to perform a range of well established specialist tasks. The 
bench casting and drying benches will be designed to suit the 
product range of sanitaryware, identified by the market survey 
as being required for the Ugandan and regional market. 

Figure 6.5 shows a typical layout of a sanitaryware casting 
shop arranged for bench casting with the inclined C8.5mm/m 
rt~e> 75mm casting ring aai~ located above the operators in 
the casting area. The air-handling unit is normally positioned 
on a raised platform to aid the efficiency of air circulation 
in tha casting area. This type of arrangement would be used 
for the new factory in Uganda. 
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Figure 6.5 Typical layout of sanitaryware bench casting shop 
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c> Sanitaryware drying 

The casting departaent will be provided with a heating and 
conditioning systea, which allo~ for the control of the 
teaperature and huaidity levels during the =asting process. 
This will be suitable for a production level of 10,350 pieces 
per annua. The heating and conditioning is achieved by aeans 
of an effective air replaceaent technique and air aoveaent to 
facilitate the firaing-up of the cast pieces of sanitaryware 
will be provided by adjustable speed ceiling fans. The drying 
is achieved by elevation of the casting departaent 
teaperatures during the evening and night, when the operatives 
are not present. After the teaperature has been satisfactorily 
raised, huaidity level~ are lowered to increase the rate of 
drying. The casting and drying cycle would be expected to 
follow the following paraaeters: 

Phase 1 08.00 hrs - 10.00 hrs Cast-up period 
Phase 2 10.00 hrs - 16.00 hrs Deaould, dry, fettle 
Phase 3 16.00 hrs - 22.00 hrs No occupancy, 

teaperature !acrease 
Phase 4 22.00 hrs - 06.00 hrs Drying period 
Phase 5 06.00 hrs - 08.00 hrs Cooling period 

d) Sanitariware glazing 

The dried product will be removed from the casting departaent 
by aeans of stillage trucks and the pieces will be fettled, 
sponged and inspected for drying cracks prior to being sprayed 
with glaze in glazing cabinets. The fettling and glazing 
cabinets will be fitted with dust collector, so that dust 
particles are collected by the equipment prior to exhausting 
to atmosphere. Bench turntables with 400mm diameter aluminium 
head will be fitted in all booths. Glaze spray suns will be 
provided with glaze tanks of 45 litre capacity. 

Figure 6.6 shows a typical arrangement for a sanitaryware 
glazing booth and photographs of sanitaryware glazing are 
shown in Appendix G. 

After spraying, the items will be allowed to dry for a few 
hours and will then be set on kiln cars using specially 
designed refractory setters. 
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e > San_i taryware firing 

There i~ a wide choice of sanitaryware kilns available on the 
international aarket, including such types as: 

il Continuous kilns 

skate tunnel kiln 8 hr cycle 
skate tunnel kiln 10.5 hr cycle 
in-situ tunnel kiln 
portakiln tunnel kiln 
roller hearth kiln 

ii) Intermittent kilns' 

triple-track shuttle kiln 
skate shuttle kiln 
twtn-tra~k shuttle kiln 
single-track shuttle kiln 
moving hood kiln 

Typical output <pc/wk> 

31, 668 
24, 150 
15, 158 
14,742 
10,000 

Typical OUt}IUt 
pc/firing pc/week 

3,036 
2,520 
1, 560 

top-hat kiln <lift-up cover kiln> 

506 
420 
260 
150 
150 
150 

900 
900 
900 

However, the choice of the sanitaryware kiln in the case ~f 
the new factory, as with the tile kilns, is limited, both due 
to the low volume of sanitaryware production, which is 
required by the Ugandan and regional market and also due to 
the type of fuel for the kilns. 

All of the different types of continuous sanitaryware kiln are 
designed for high volume production and can produce the annual 
requirements of the new factory in Uganda in as little as 2 
days for a modern skate kiln to approximately one week for a 
modern roller hearth kiln. These types of kiln cannot 
economically be reduced down in size to the requirements of 
the new Ugandan factory, therefore the alternative types of 
intermittent kiln had to be considered by the Consultants. 

Quite apart from this factor is the question of the method of 
heating the kiln. In Uganda, the only practical fuel is 
electricity. While this method of heating is perfectly 
acceptable to relatively small ki , it is not a good heating 
•ethod for the larger kilns, as e ·teal energy is 
transmitted primarily by radiatior Janitaryware tunnel kilns 
are normally fired by gas or kerosene With open-flame burners, 
normally high velocity, which transfer energy by both 
convection and radiation. G~s or oil-fired continuous kilns 
can therefore be much wider, which is necessary if the higher 
production capacities are to be achieved. On this basts 
therefore; the fact that electricity has to be used, tha 
Consultants also recommend an intermittent santtaryware kiln 
for the new factory. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

177 

Although the sizes and capacities of the interaittent kilns 
are normal for saall European factories, this type of kiln can 
easily be reduced in size for even saaller requireaents. The 
reduction in the price however. is far froa proportional to 
the reduction in capacity. therefore the saaller kilns do have 
a higher capital cost per unit of production and also a 
slightly higher operational cost per unit of production. 

Of the different types of interaittent kiln. the Consultants 
recoaaend that an 8.0 cu •· aoving hood kiln be specified for 
the new factory in Uganda. This kiln will have a capacity of 
68 aixed pieces of sanitaryware of the particular iteas chosen 
for the initia! range of products. The kiln will therefore be 
large enough to carry out all first fires and all re-fires for 
the 10,350 saleable pieces per year output of the factory. An 
8.0 cu •· single-track type of interaittent kiln would also be 
suitable for this voluae of production but, on balance, the 
Consultants would recoaaend a aoving hood kiln, as it 
eliminates ware breakage due to the aov~aent of these heavy 
items. 

A typical specification for a aodern electrically heated 
aoving hood kiln is as follows: 

Design: 

Power: 

Size: 

Floor 
area: 

Kiln 
Cha'iilber: 

double-base intermittent moving hood kiln, designed 
for a capacity of 68 mixed pieces of sanitaryware. 
T~e design must cater for a firing cycle, cold-to
cold of a aaximum 24 hours, preferably 18 hours and 
a firing temperature of 1,250 deg r,. Both wall tile 
and floor tile could also be fired in this kiln, if 
required. 

Setting Width 1, 120 mm 
Setting height 1. 980 mm 
Setting length 3,610 mm 

Total usable capacity 8.0 cu.m. 
Setting density 8.5 pc/cu.m. 

440V, 50Hz, 3 Ph. 410 amp, rating 250 KW, maximum 
demand 250 KVA 

Consumption: 1,950 KWh/firing (efficient types> 
3,300 KWh/firing Cless efficient types> 

Overall length of kiln 
Overall Width of kiln 
Overall height 

Length 
Width 

4,520 mm 
1,980 mm 
3, 110 mm 

14.4 m 
4.4 m 

This will consist of a welded and plated steel frame 
structure, consisted of rolled steel sections, 
equipped With a single self aligning hinged door at 
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each end of the chaaber. The kiln chamber will be 
fitted with a aetallic heat shield. aounted on the 
outer walls of the chaaber. 

The chaaber will be aounted on aachined steel 
wheels. equipped with a roller bear1ng aoveaent and 
a geared drive systea will be provided to allow easy 
aoveaent of the kiln between the two bases. Lateral 
stability during aoveaent will be provided by guide 
wheels attached to the steelwork of the chaaber. 

The hot-faced lining of the chaaber. with the 
exception of the bench walls. roof seal and door 
seal areas, Will be constru~ted of vacuua fJraed 
ceraaic fibre aodules, aechanically attached to the 
casing of the chaaber. 

The roof of the chaaber will be constructed froa 
folded ceraaic fibre aodules, .whilst the bench walls 
and door seal will be constructed of high quality 
insulating brickwork. all aechanically attached to 
the chamber. 

The above lining should be specifically designed to 
provide the optiaum fuel efficiency, coupled with 
minimum maintenance in this application. 

Three auto~a~ic motorised dampers, activated by the 
kiln programme controller, will be fitted in the 
roof of the kiln. 

Two kiln bases will be supplied for the kiln, 
allowing one to be loaded/unloaded whilst the other 
one is being fired. Each base will consist of a 
rigid steel chassis, mounted on a sub-frame 
incorporating the rails for the purpose of the 
movement of the hood. 

The hot face lining of the bases will be constructed 
in high grade, bonded, insulating refractory 
brickwork, suitably reinforced With high alumina 
waterial in load bearing areas. 

To provide a positive sealing arrangement between 
the bases and kiln chamber, coupled with an enhanced 
cooling facility, the kiln will be equipped with a 
specially designed, manually operated under-bench 
sealing system, suitably interlocked to prevent the 
operation of the kiln until the seals are in place. 

Elements: The elements will be in the form of spiral wound 
Kanthal Ai wire, specifically designed to give a low 
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vattage output per unit area and thereby, a 
prolonged service life. 

To provide a high degree of teaperature uniforaity. 
the ele~ents vill be fitted on all four valls of the 
kiln, as vell ~s the base. and vill be divided ove~ 
the height of the kiln into three independent zones. 
each having its ovn teaperature and electrical 
control gear. 

The vall eleaents vtll be supported in grooves 
foraed in the face of the lining and the base 
eleaents vtll be laid in si•llar grooves In the 
surface of \he base refractories. 

Lead-out utres an~ eleaent connections will all be 
housed In vell ventilated closures on the outside of 
the kiln. 

Electrical 
Safetyr The kiln will be fitted With key-operated electrical 

Interlocks to prevent pouer being supplied to the 
ele•~dts, vhenever the kiln door ts opened. 

Control 
Panels 

Therao
couples r 

Duct
work: 

Tracks: 

A totally enclosed, fan cooled, folded steel cabinet 
vtll be supplied, aounted on the kiln, coapletely 
vtred and tested prior to despatch and incorporating 
the following lnstruaentation and control gear1 

One FGH P958 aultiraap 10 prograaae electontc 
prograaae controller <or siailar). 
One FGH S500 over-teaperature protection 
instruaent <or stailar>. 
One Honeywell Hiniprint chart recorder <or 
siai lar >. 
Three phase aatns contactors. 
Sequence switches and panel lights. 
Hain.s isolator. 

The following theraocouples Will be provided, fitted 
and coaplete vtth all necessary coapensating cables: 

One duplex Pt/Pt13 Ph theraocouple, aounted in 
the roof of the kiln. 
Three single Pt/Ptl3Rh theraocouples aounted 
top, aiddle and bottoa of the kiln side wall. 

Canopies and ductwork in galvanised 3•• plate will 
be provided for the extraction of waste heat to the 
tile dryera. 

Approxtaately 12• of track vtll be provided, 
sufficient to peratt easy aoveaent of the chaaber 
betwee~ the bases. 
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Figure 6.7 Typical cross-section of a sanitaryware moving hood kiln 
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A typical cross-section of a sanitaryware aoving-hood kiln. of 
the type recoaaended for the new factory in Uganda, is shown 
in Figure 6.7. Hanufacturer's photographs and specification 
sheets for various types of sanitaryware kiln are shown in 
Appendix G for coaparison purposes and a typical Low Theraal 
Hass <LTH> kiln car for an interaittent truck type kilc or 
tunnel kiln is also shown in Appendix G. The saae LTH 
principle is used for both tile and sanitaryware kiln cars. 

After the glazed sanitaryware articles are thoroughly dry, 
firing of the products will therefore be carried out in an 8.0 
cu • capacity electrically heated interaittent moving hood 
kiln or intermittent single-track shuttle kiln, which has a 
capacity of 68 pieces ~f aixed sanitaryware. T~e autoaatically 
programaed and controlled firing schedule will be 18 hours 
<aaxiaum 24 hours> and the aaximua teaperature will be 1,250 
deg C. 

f) Sanitaryware inspection and packaging 

After firing the iteas are inspected and any glaze 
iaperfections are removed by cone grinding units. Repair work 
is carried out on a proportion of these items and they are 
then re-fired. Sufficient kiln capacity has been allowed for 
to cope with the expected level of re-fires. The inspection 
department is also provided With a hydraulic test unit for the 
routine testing of the flushing characteristics of the water 
closet items. 

After final inspection the sanitaryware items are packaged on 
to wooden pallets, cardboard inserts being used between each 
item to prevent damage in transport. Each pallet load is then 
shrinkwrapped for protection and stability during transport 
and the pallets are loaded on to trucks by forklift truck. 
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6.2.4 Service departaents for tile and sanitaryware production 

a> Glaze preparation and storage 

l•ported prepared dry glaze is prepared for use in a porcelain 
lined ball •ill. coaplete with porcelain grinding aedia. THe 
required a•ount of water and glaze powder are fed into the 
ball •ill. together With a saall aaount of glaze binder. if 
this is necessary. The ball aill has a ~apacity of 500 litres. 
Following the preparation of a glaze slip to a specific 
gravity of approxiaately 1.7 g/cc. the slip is passed over a 
single deck vibrating sieve coaplete With screen and persanent 
aagnet and into one of two 1.soo litre capacity glaze storage 
tanks. The tank is of fibre glass construction and is coaplete 
with support fraae and slow speed agitator. 

Deflocculant or flocculant is added to the tank to adjust the 
fluidity of the glaze and the specific gravity is adjusted to 
the required 1.7 g/cc value. 

A mobile stillage complete with two fraaed plastic containers 
of 200 litre capacity is provided to transport the production 
glaze to the tile and sanitaryware glazing departments. 

Figure 6.8 shows the flow-line of the glaze preparation sub
routine 

bl Houldmaking department 

For sanitaryware production it is necessary to replace the 
plaster working moulds on a continuous basis. Each mould 
normally has a life of 80 casts. The factory therefore has the 
facility to make the necessary number of working moulds from 
imported Plaster-of-Paris. The equipment consists of: 

1 Set of platform scales. 500kg capacity 
1 Non-deairing plaster blender 
2 90 litre heavy duty polythene plaster blending 

containers 
2 25 litre heavy duty polythene plaster blending 

containers 
1 Electrically heated mould drying unit. complete with 

air circulation unit and extractor 
2 Mould makers benches 

Specialised Plaster-of-Paris is used for the production of the 
working moulds. A different type of harder plaster is used for 
the replacement of plaster case moulds. 

Having assembled together the plaster or resin case parts, 
which make up each mould part of any one total mould, the 
mould parts are then ready for filling. Plaster is mixed with 
water in the plaster blender in t~e ratio 100:75 by weight. 

Blended plaster is then poured into the case mould and 
depending on the size and design, the working mould~ will be 
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ready for release froa the case aould after about 10 - 15 
ainutes. After release, the aould parts are fettled and the 
case asseablies prepared for the next pouring. It should be 
noted that for each itea the aouldaaker has to follow froa 21 
to 26 steps in the aouldaaking cycle. 

The plaster aould parts are then ready for asseably together 
to give a coaplete aould ready for the casting process. 

Prior to use in ?roduction, the plaster aoulds aust first be 
dried out at a low teaperature of less than 50 deg C to avoid 
daaaging the plaster, therefore they are transferred to the 
aould drying rooa, where drying takes place overnight. 

Figure 6.9 shows the fiowline for the mouldmaking sub-routine. 
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Figure 6.8 SUB-ROUTINE FOR GLAZE PREPARATION 
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Figure 6.9 SUB-ROUTINE FOR WORKING MOULDS 
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Figure 6. IO Typical Mould Pieces for Cistern & Lid 
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Figure 6.11 Typical moul~ parts for a washdown close-coupled W.C. 
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Figure 6.12 Typical mould parts for a wash basin 
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Figure 6.13 Trpical aould parts for a pedestal 
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c> Laboratory 

For the nor•al routine quality c~ntrol of the sanitaryware and 
tile production processes a s•all laboratory is provided as a 
co••on service centre with the following equip•ent: 

1 Modulus of Rupture testing aachine 
1 Electrically operated autoclave for craze resistance 

testing 
1 Ther•al gradient kiln for the test firing of bodie~ 

and glazes 
1 Saall test kiln 
1 Bullers ring gauge for teaperature aeasureaent checks 
1 Modulus of ~up1ure aachine 
1 Set of laboratory glassware 
1 Single pan balance, 2.0 kg capacity 
1 Single pan balance, 0.5 kg capacity 
1 Single p3n balance, 0.25 kg capacity 
1 200aa diaa desiccator 
1 Stereoscope aicroscope 
1 Laboratory drying oven, 200 deg C rating 
1 Universal torsion viscoaeter, coaplete With torsion 

wires and bobbin 
1 Glaze thickness tester 
1 Portable wet and dry bulb ther•oaeter 
1 Bench stirrer 
1 Double jar rolling aill coaplete with two 5 litre 

porcelain jars and grinding aedia 
1 Sinile deck vibrating screen, coaplete with 

polypropylene receiving containers 

Photographs of soae of the aajor iteas of laboratory equipaent 
are shown in Appendix G. 

Quality control procedures 

The following tests are the normal routine quality control 
tests carried out on tile and santtaryware factories and by 
ceraaic raw aatertal suppliers in their laboratories. As the 
Ugandan aarket requires good quality tile and sanitaryware 
products to european standards, good quali~y control 
procedures aust be installed on the factory and aaintained. 

a> Saapling techniques 

Froa the quarry sites or froa factory stockpiles bulk saaples 
should be taken fro• the area in a unifora manner, so tha~ the 
samples are representati~e of the deposit or stockpile. The 
bulk saaples should contain a atniaua of 100kg for each 100 
tonnes of the stockpile. This saaple can then be coned and 
quartered to a aaxiaua quantity of 50 kg before transporting 
froa the stock site. 

lf a representative saaple fro• a single bag of clay is 
required, it can be accurately obtained by passing the whole 
quantity through a saaple divider or by coning and quartering. 
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Where a large nuaber of bags have to be saapled to provide an 
overall representative saaple, the use of a probe, which can 
be inserted to withdraw a single saall saaple, which is a 
reasonable representation of each bag's contents will be 
acceptable. 

b> Particle size by decantation 

Coarse granular aaterials are usually analyzed for particle 
size distribution using sieving techniques. Dry sieving is 
noraally used for aaterials in the size range down to 150 
aicron and wet sieving iS the standard procedure in the uext 
finer range down to 50 aicron. This latter technique is used 
for residue checks on ceraaic clays. The finer size ranges 
which have iaportant effects on the physical properties of 
clays are noraally aeasured by aethods based on sediaentation 
according to the •stokes• foraula for the rate of 
sediaentation of spherical particles, ie: 

v = 
g = 
D = 
6d = 
n = 

V = gD2 <~d> 
18n 

sediaentation velocity 
gravitational constant 

Cea.sec -1> 
(981 ca.sec 

particle diaaeter Caicron> 
difference in density between the 
<g.ca-3> 

viscosity of the fluid <poise> 

-2) 

solid and the fluid 

In its staplest for the sediaentattcn analysiJ can be carried 
out by a repeated decantation procedure. This is suitable for 
clay testing where the content of the clay particles down to a 
size of 5 aicrons is required. This is used for the routine 
quality control of china clay at the 10 aicron level. 

The procedure is to ~!sperse 20g clay, 20 al water, 20 ml 
deflocculant containing 1.0wtX of sodiu• carbonate and 0.5wtX 
sodiu• hexaaetaphosphate. Distilled or deionised water is then 
added followed by the weighed aaount of dry clay <or 
equivalen~. if the clay is not dry>. The aixture is then 
homogenised for 1 ainute at aaxiaua speed of the aixer. 
The aixture is transferred to a glass cylinder, 50-60au 
diaaeter, 700•1 capacity, with a graduation mark 200 •• above 
its in~ernal base and the liquid level is aaJe up to that aark 
by adding water. The cylinder is then closed with a rubber 
bung and shaken vigorously for 30 seconds. THe vessel 
containing the dispersed saaple ts allowed to stand 
undisturbed for the calculated length of tiae. At the er.d of 
the sediaentation tiae, the liquid is syphoned ofi down to a 
depth of 10•• using a specially designed syphon tube. The 
restdue is redispersed, diluted and sediaentated at least 5 
tiaes to ensure coaplete reaoval of fine particles. The 
sediaent is then transferred to an evaporating dish, dried and 
weighed. The resu!t is calculated as the percentage weight 
coarser than the specified diameter <EG 10 micron equ1valent 
spherical diaaeter>. 
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c> Particle size by Andreasen 

The principle is as for the decantation aethod but where 
particles finer than 5 aicron are to be aeasured, the precise 
teaperature control and accurate saapling techniques provided 
by the Andreasen Pipette aeasureaent are required. This aethod 
is used by aajor European raw aaterial suppliers and factories 
for the routine quality control of clays at the 2 aicron 
level. 

The aethod is to disperse 5g dry clay, 35al water, 5al 
deflocculating solution <as previously>. The aixture is 
transferred to a glass cylinder of 400al capacity and diluted 
to the 250al level wiih water. After vigorous agitation a 20al 
pipette saaple is taken iaaediately to deteraine accurately 
the initial solids concentration. Sedtaentation is allowed to 
take place in a teaperature controlled water bath for the 
required tiae <eg: at 25 deg C and a sa•pling depth of 50aa 

e.s.d Caicron> 
5 
2 
1 
0.5 

tiae Cain> 
34 

213 
852 

3,408 

At the end of the sediaentation period a 20al pipette saaple 
is taken at a depth of 50aa below the surface. The saaple is 
dried and weighed. The result is calculated as the weight 
percentage finer than the specified e.s.d. 

= Initial Solids - Finai Solids x 100 
Initial Solids 

d> Defocculation behaviour 

This testing systea is used for the routine testing of china 
clays <kaolins> and ball clays in the ceramic industry. 

The clay saaple is pre-dried at 60 deg C to less than l per 
cent moisture content. It is then crushed to pass an BSS sieve 
>2ma diaaeter aperture> to aid dispersion. The aaount of water 
required is calculated froa the expected casting concentration 
of the saaple being tested. As energetic stirring will alter 
the properties of china clay, as they disperse qutte easily, 
gentle hand stirring ts satisfactory. A high speed aixer is 
preferred for ball clays. During the initial dispersion the 
additions of clay to water will result tn the viscosity rising 
to an "unstirrable" level. At this stage a deflocculant 
addition will be necessary to restore fluidity. The aaount 
added should be kept to the atniaum, which allows coapletton 
of the dispersion. Suitable deflocculants are P84 sodium 
silicate, diluted to 50 per cent wt/vol to aid the flow fro• 
the burette for china clay deflocculation and a mixture of H75 
sodiua silicate and sodium carbonate for ball clays 
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(silicate:carbonate ratio 3.2:1). The viscosity is then 
aeasured using a torsion viscoaeter. 

Increaents of deflocculants noraally used are 0.2al of dilute 
P84 for china clay and 0.5al of each of the electrolytes in 
the case of ball c!~ys. The tiae interval between successive 
deflocculant additions and viscosity readings is usually 5 
ainutes. When a ainiaua viscosity has been reached, which 
should be above 5 poise, water is added until the viscosity is 
5 poise. This equates to an overswing of 320 degrees or. the 
torsion viscoaeter Cthe Fluidity value>. A sa"ple is taken, 
weighed, dried and reweighed to deteraine the Casting 
Concentration Cwt X solids>. 

The 5 poise slip is cast in standard Plaster-of-Paris aoulds 
for different lengths of tiae. The resultant dry clay 
thicknesses are plotted against tiae of casting and should 
fall on a straight line, the slope of which, in units of 
aa2/ain, is a aeasure of casting rate. 

For sanitaryware slips the thixotropy is iaportant. Thtxotropy 
is obtained fro• the difference of two readings on the torsion 
Viscoaeter, one taken iaaediately after stirring and a second 
reading after a known resting time, which is usually 1,2 or 5 
ainutes. The first reading ainus the second reading is then 
taken as the one, two or five ainute thixotropy and is 
expressed in degrees. Typical values for santtaryware casting 
slips are: 

Fluidity 
Thixotropy <one minute> 
S.G. of slip 

300 - 330 degrees 
30 - 60 degrees 

1.80 - 1.85 

The Specific Gravity CS.G. > of the slip is calculated from the 
results of weighing a known volume of slip. 

Specific Gravity = Weight of slip in grams 
Volume of slip in mls 

Slips can adjusted in three possible ways to obtain acceptable 
values for production purposes, ie: by adjusting water, 
deflocculant and the body. The effects are as follows: 

Affect on 
Addition Fluidity Thixotropy Slip S.G. 

Deflocculant Increase Decrease Slight decrPase 

Water Increase Slight Decrease 
decrease 

Body Decrease Increase Increase 

Hore that one addition may be required to gtva the slip within 
acceptable liaits, eg: If the fluidity figure is acceptable 
but the thixotropy is too high, it may be necessary to add 
both deflocculant anc plastic body. 
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I e> Drying and Firing Shrinkages 

i) Wet-to-Dry Shrinkage 
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This is iaportant, as it affects the drying characteristics of 
a clay or body. Fine particle plastic clays, although showing 
high dry strengths, also show high wet-to-dry shrinkages. If 
this is too great, there Will be a tendency to warp or crack 
during the production process. The tests are noraally carried 
out both laboratory saaples, in the fora of rods or bars and 
on production tile and sanitaryware products. 

The value can be reporied either on the wet basis or on the 
dry basis, depending on whether the wet or dry size is used as 
coaparison. The wet basis calculation is: 

Wet-to-dry shrinkage = wet length - dry length x 100 
wet length 

The wet-to-dry shrinkage Cdry basis) is given by: 

Wet-to-dry shrinkage = wet length - dry length x 100 
dry length 

It is always important to specify, which aethod is being used, 
when results are reported. 

ii) Dry-to-fired shrinkage 

Fired shrinkage rates at different temperatures are determined 
on both clay deliveries and on a routine basis on the tile and 
sanitaryware body coapositions. They are carried out both on 
laboratory saaples and also on the tile and sanitaryware 
products. 

On clays, firing shrinkage results together with the 
corresponding water absorption results, give a useful 
indication on variations in the coaposi~ion of the clay. In 
particular, increase in alkali content CNa20 and K20> or 
alkali earth content CCaO, HgO> will show as an increase in 
firing shrinkage and a decrease in the water absorption of the 
fired samples. 

On the different tile and sanitaryware bodies, the results 
will act as a check on the firing process itself and also on 
variations of the composition of the body, caused either 
variations in materials or of mixing. 

Fired shrinkage is normally expressed on the dry basis, ie: 

dry length - fired length 
dry length 
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However it can also be expressed on the fired basis, ie: 

dry length - fired length 
fired length 

The aethod should be clearly noted on any results to avoid 
aisunderstandings. 

For each firing teaperature, the value of the water absorption 
should be deterained. This is found by using three pieces 
broken fro• the fired article, each having a total area of 
approxiaately 100 ca2. At least one aajor surface should be a 
glazed surface. 

THe test pieces are dried to constant weight at a teaperature 
of 110 deg C, cooled to rooa teaperature in a desiccator and 
weighed to an accuracy of not less than O.Olg. The saaples are 
then Loile~ in water (distilled> for 5 hours, after which the 
pieces are allowed to cool overnight. The pieces are then 
wiped with a daap cloth to reaove surface water only and are 
weighed. The water absorption value is obtained froa: 

Water Absorption = Wet weight - Dry fired weight x 100 
Dry fired weight 

iii> Total wet-to-fired shrinkage 

This value can easily be obtained from the wet length and the 
fired length. The value will reflect the variables, which 
affect both wet-to-dry and dry-to-fired shrinkages. In 
addition this overall value of shrinkaBe will deteraine the 
size of the fired tile and sanitaryware articles, since the 
wet size of the product will be fixed by the size of the tile 
dies on the press and, in the case of san{taryware, by the 
size of the working aoulds, case moulds and master block 
mould. Any variations in value will indicate a variation in 
the size of the finished product, whtch can lead to serious 
quality complaints fro• tile and santtaryware customers, if 
products of the incorrect stz9 are prod11ced and sol~. 

The overall wet-to-fired shrinkage is usually quoted on the 
basis of the wet size, ie: 

wet length - fired lengt~ x 100 
wet length 

However, it can be reported soaetiaes on the fired basts, te: 

wet length - fired length x 100 
fired length 
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f> Hodulus of Rupture <HORI 

For both tile and sanitaryware production, it is necessary to 
aonitor the strength of the dry body and the fired body, to 
ensure that the products are aeeting the correct 
specifications. Round bars or rectangular bars are noraally 
aade for laboratory tests and in the case of tiles, the 
production pieces can also be tested d!rectly. The aodulus of 
rupture aachine, which has a variable span. loads test pieces 
at a standard rate until the test piece breaks. The Modulus of 
Rupture value, which is noraally used as a quality control 
value for the consistency of the strength of tile and 
sanitaryware bodies, is calculated fro• the foraula: 

Modulus of Rupture <HOR> = 8PL 
d3 

P = Breaking load <kg> 
L = Span <••> 
d = diaaeter of bar 

g> Theraal Expansion tests 

N/aa2 

In order to ensure that the tile glaze and the tile body 
•fit•, or aatch each other and siailarly With the sanitaryware 
glaze and body, it is necessary to carry out tests to check 
the theraal expansion characteristics of both the glazes and 
the bodies. Coaaon glaze f~ults such as •Peeling" or "Crazing" 
of the glaze, are caused by the different contractions of body 
and glaze during cooling after firing. 

If a glaze con~racts aore than the underlying body, the glaze 
will tend to craze due to the resultant tensile stress. If a 
glaze contracts far less than the body and ts put under a high 
coapressive stress, the glaze may peel from the body. However, 
contrary to what aay see• ideal, a body and glaze, which aatch 
exactly is not the perfect system, as ceramic bodies are 
subject to a •moisture expansion" after firing. In this case a 
perfect fit would eventually change into a state of tension, 
when the tile or sanitaryware would craze. This would normally 
occur after insta1~at!on in the customers building and 
dependent on the porosity value of the body could occur after 
a short period With a hign porosity body, or after many years 
with a low porosity body. 

To combat this moisture expansion, therefore, the be~t 
solution is to adjust the glaze composition and/or body 
composition, such that the glaze is under compression after 
cooling but not sufficiently under compression that the 
peeling fault occurs. Once a compatible body and glaze have 
been formulated, then it is only necessary to monitor the 
thermal expansions occasionally. An outside laboratory can 
carry out this work for the new factory in Uganda. 

A simple factory method of checking, whether the glaze-body 
fit ts changing adversely due to variations in the thermal 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

198 

expansion or soisture expansion values. is to ca1ry out an 
autoclave test on the tiles or sanitaryware products as a 
noraal routine quality control test. 

The autoclave test consists of taking three pieces broken fro• 
widely separated parts of thP. fired art~cle. each piece. having 
a total surface area of approxiaately 250 ca2. At least one 
aajor surface shall be a glazed surface. Surfaces other than 
aajor surfaces shall be unglazed and freshly broken. Care 
should be taken not to produce cracks. either in the body or 
in the glaze. any such pieces should be discarded. 

The test piaces are placed for 10 hours in a vessel in which 
saturated steaa is aaintained at a pressure of between 0.33 
H~/a2 and 0.35 HN/a2 <50 lb/in2>. 

The pieces should then be allowed to cool to rooa teaperature 
and afterwards they should be soaked for several hours in a 
solution of dye, to which a saall quantity of wetting agent 
has been added. The pieces are then exaained for any signs of 
crazing. To comply with noraai quality standards. none of the 
pieces should show any sign of crazing. 

A photograph of a typical saall autoclave is shown in Appendix 
G. 

h> Inclined flow test for glazes 

For the routine quality control of the glazes. the glaze under 
test is compared with the flow of a glaze, which has already 
been designated the standard for quality control purposes. The 
flow is aeasured down a double grooved inclined plane, 
normally a 45 degree angle. The plane ran be produced on the 
factory froa the sanitaryware body in use on the factory 
<unglazed>. The double grooved flow plane allows both the new 
batch of glaze under test and a •star.dard" sample of glaze, 
which is known to have given satisfactory production results, 
to be fired together. A weighed quantity of 10 grams of each 
glaze are used and the temperature and distance of glaze flow 
are recorded for control purposes. 

i) Glaze thickness 

Glaze thickness on the biscuit tiles and the unfired 
sanitaryware body must be measured and controlled on a regular 
basis during daily production operations, to ensure that the 
quality of glaze cover and final colour of the finished 
product is consistent. A simple penetrometer is used to 
measure the unfired glaze thickness, which is typically in the 
range 0.020 to 0.030 inches C0.51 - 0.76mm>. 

J) Vitrification comparisons with temperature gradient kiln 

Samples fired in the temperature gradient test kiln <see 
Appendix G> can used for the routine quality control of both 
the tile and sanitarywarP oodies and their respective glazes. 
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The kiln is also usdful for on-going body and glaze 
developaent work. 

The saaples can be either a nuaber of small test slabs or 
rods, or a continuous strip of the aaterial, which covers the 
complete l~ngth of the firing zone. There are usually nine 
positions in the kiln, where the teaperature is aonitored by 
theraocouples. 

With glaze tests it is aore usual to produce a long thin bar 
of either tile or sanitaryware body, glaze one side and fire 
the bar in the teaperature gradient kiln. The aanner of the 
rate of aaturing of the glaze can easily be identified With 
increasing temperature.and therefore this can be used as a 
routine quality control test. Any change in the tile or 
sanitaryware bodies or glaze compositions should be aonitored 
closely using the teaperature gradient kiln. 

It is usual to use a teaperature rise of. 6 deg C per ainute 
and to soak at the peak teaperature for one hour. Once 
established on the factory, the firing curve should be 
aaintained constant for all subsequent tests, to ensure that 
all results can be coapared properly. 

k> Temperature/Time control with Bullers Rings 

The use of Bullers Rings are a pyroscopic method of monitoring 
the heat-work done in various parts of the til~ and 
sanitaryware kilns. Other types of pyroscope are cones or 
bars. Bullers Rings have the advantage over cones, in th~t a 
precise numerical measurement is obtained each time and can 
form the basis of an excellent quality control system for the 
firing process. ~ones indicate the temperature range over, 
which the correct firing has been achieved but this is 
subjective and cannot give as accurate indication as a series 
of Bullers Rings. 

The Bullers Rings are simply placed within the tile setting or 
sanitaryware setting and the rings are then measured with a 
standard gauge after firing. The results can be tabulated and 
compared with the recorded temperatures from the 
thermocouples. If variations in the Bullers Ring values are 
recorded across the kiln section from side to side, or from 
top to bottom, then action can be taken to even-up ~he firing 
by adj~sting the temperatures tn the required areas and also 
sometimes by adjusting the setting pattern of products Within 
the kiln. This inexpensive quality control aid is 
indispensable in accurately controlling the firing of the 
products. 

l> Tests for chemical resistance~ resistance to staining 

In use tiles and sanitaryware must be able to withstand attack 
from various cleaning materials, both acidic and alkaline, 
which may be applied to its glazed surface. In addition there 
is the possibility of spillage of staining liquids or 
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solutions and of daaage caused by cigarettes being left on a 
glazed surface. 

To ensure that the surface of the product will not be 
affected, tests should be carried out, in which the fired, 
glazed surface is subjected to various cheaicals, which might 
attack or stain the surface. After the test has been carried 
cut under the prescribed conditions the surface is coapa~e 
with a fresh untested surface. To pass the tests the glaze 
aust show no stain or evidence of at.tack. 

a> Chemical resistance 

For chemical resistance the test sample consists of eight 
pieces, each not saaller than 75am x 25•• x 6aa, taken fro• 
t!.a glazed part of the appliance. One piece is placed in a 
desiccator and is used as a control test piece. The other 
seven test pieces are partially immersed, one in each of the 
seven solutions for the tiae periods as listed below: 

strength of solution time teaperature 
Name of chemical Y. hours deg C 

Acetic acid 10 16 100 
Citric acid 10 16 100 
Detergent Note 1 48 60 
Hydrochloric acid Note 2 48 15 to 20 
Sodium Hydroxide 5 0.5 60 
Sodium stearate 0. 15 48 60 
Sulpnuric acid 3 16 100 

Note__!: This consists of an aqueous solution containing 0.04 
per cent Cwt/vol> of a condensation product of 
nonylphenol With 8-10 molecules of ethylene oxide. A 
suitable solution which contains 0. 15 per cent 
Cwt/vol> of the product is obtainable commercially 
under t~e trade name "Lasapol N". 

Note 2: This solution consists of equal voluoes of water and 
hydrochloric acid of specific gravity 1.8. 

To comply with the test, when tested by the above method, none 
of the test pieces should appear to the unaided eye of a 
traine~ observer to have suffered any loss of reflectivity on 
the glaze, when compared with the control sample. 

b> Resistance to staining and burning 

The test sample consists of two pieces, each not smaller than 
75mm x 25mm x 6mm, taken from the glazed part of the 
appliance. One of the test pieces is placed at room 
temperature with a clean and dry glazed surface uppermost. One 
spot, not less than 10mm in diameter, of each of the six 
chemicals listed below ts then placed on the glazed surface 
and allowed tu dry. Any residue is then removed with a clean 
cloth, which has been moistened with distilled water only. 
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The six cheaicals used for the test are: 

i ) 

i i ) 
iii) 
iV) 
V) 

Vi) 

0.5 per cent aqueous solution of methylene blue 
10 per cent aqueous solution of sodiua hypochlortte 
3 per cent aqieous solution of hydrogen peroxide 
Anyl acl3tate 
Carbon Tetrachloride 
13g of iodine in 1 litre of ethyl alcohol 

The other test piece is placed, at rooa teaperature, with a 
clean and dry glazed surface level and upperaost. A lighted 
cigarette is placed on the glazed surface, allowed to remain 
for 15 ainutes and is then removed. The stained area is wiped 
with a clean cloth, w~ich has been moistened with distilled 
water only. The sample is then observed for damage. Any daaage 
aeans that the glaze saaple has failed. 

a> Abrasion resistance 

For floor tiles, it is important for floor tiles to be tested 
for abrasion resistance. The test consists of a staple test, 
where the tile are placed under a rotating grinding wheel of 
known characteristics. As this test is only required at 
infrequent intervals, it is more econoaic fer an independent 
laboratory to carry out the test. Some customers would insist 
on independent ~esting in any case before placing orders. 

6.3 Sanitaryware model range 

For a new factory there are two choices open to the promoters 
of the project, in respect to obtaining a suitable 
sanitaryware design for the products identified. Either a new 
range aust be comaissioned from an independent modelling 
service company, or a range must be purchased or licenced from 
an existing sanitaryware manufacturer. 

A new range takes a considerable time to bring in to 
operation; approximately nine months in most cases because the 
following procedure must be followed for each item of the 
range: 

i) Determination of exact shape from drawings, 
phrtographs and individual new ideas 

ii) Hake engineering drawings, taking into consideration 
shrinkage and distortion rates on firing 

iii) Carry out modelling in plaster of each item 
ivl Hake master moulds <block mould! from plaster model 

v> Carry out casting, drying and firing trials on pieces 
made from the new master mould using the proposed body 
formulation 

Vi) Am~nd the shape of the master mould, dependent on the 
fire~ results of the trials 

viil Prvduce case moulds from the amended master mould 
<plaster or resin) 

Viiil Produce working moulds from the case moulds 
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Addresses of independent aodelling coapanies are noted in 
Appendix H. Typical aould shapes of a basic range of 
sanitaryware are shown in Figures 6.10 to 6. 14. 

Buying or licencing a range, such as the one shown, fro• an 
existing aanufacturer <see Appendix H>, has the advantage that 
it can reduce the ti•e fraae substantially, so that a new 
factory can enter production earlier with a well proven 
design. However soae aodifications would still probably have 
to be aade because the Ugaqdan factory would be using a 
different body foraulation to the foreign factory and the 
shrinkage and distortion could be different. The cost of 
purchasing or licencing a design would however be 
approxiaately the saae as developing a new one on based on the 
current pricing trends by coapanies, who are willing to 
licence their designs in soae areas of the world. 

To assist the proaoters in choosing a suitable design the 
Consultants have already coaaentec in Section III on a wide 
range of designs fro• Europe and North Aaert=a, which are 
shown in Appendix F and the aould shapes shown in this section 
should further assist the type of design choice for the 
promoters. 

I 6.4 Basic calculations for factory capacity 
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6.4. 1 Tile production ratios 

For an annual saleable production of 32,000 a2 150 x 150 x 5am 
wall tile and 22,000 •2 100 x 200 x 10•• floor tile the raw 
material requirements are based on the following parameters. 

Wall tile 150 x 150 x 5mm fired WP.ight 
Weight per m2 With 44 piece/m2 

Floor tile 100 x 200 x 10•• fired weight 
Weight per m2 With 50 piece/m2 

= 0.21 kg/piece 
= 9.3 kg/m2 

= 0.38 kg/piece 
= 19.0 kg/•2 

Assuming an average loss on ignition of 7 per cent, the dry 
weight of clay will therefore be: 

Wall tile 
Floor tile 

10.00 kg/m2 
20.43 kg/m2 

Assuming a natural water content in the raw clays, the raw 
clay requirement will be: 

Wa 11 ti 1 e 
Floor tile 

11. 11 kg/1112 
22.70 kg/m2 

Assuming an overall production loss ratio of 10 per cent from 
pressing to saleable product, the tile pressed must equate to: 

Wa 11 ti 1 e 
Floor tile 

35,556 m2 
24,444 •2 
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The total raw aaterial requireaent for this pressed quantity 
is therefore: 

Wall tile 
Floor tile 

35,556 x 11. 11 kg 
24,444 x 22.70 

Total 

= 395.03 tonnes 
= 554.88 tonnes 

= 950 tonnes 

Allowing for a 5 per cent transportation loss, the total raw 
aaterial requireaent for tile production is: 

1,000 tonnes per year 

To obtain the daily pressing and glazing capacities and also 
the weekly firing capacities in teras of pieces, we aust allow 
for the loss fro• pressing to biscuit stage and fro• the 
biscuit stage to saleable product. The overall loss ratio of 
10 per cent ts esttaated at 9 per cent press to biscuit and 1 
per cent biscuit to saleable product. On this basts the 
production requtreaents tn teras of pieces are: 

Saleable •2 Fro a biscuit •2 Fro• press •2 

Wall ti le 32,000 32,323 35,556 
Floor tile 22,000 221222 241444 
Total 54,000 54,545 60,000 

Saleable pc/yr Fro a biscuit pc/yr Fro• press pc/yr 

Wall ti le 1,408,000 1,422,212 1,564,464 
Floor ti le 11 1001000 11 1111 100 112221200 
Total 2,508,000 2,533,312 2,786,664 

Saleable pc/wk Fro• biSCUit pc/wk Fro a press pc/wk 

Wall ti le 30,609 30, 918 34,010 
Floor t 1 le 231913 241 154 261570 
Total 54,522 55,072 60,580 

Saleable pc/dy Fro a biscuit pc/dy Fro a press pc/dy 

Wall ti le 6, 122 6, 184 6,802 
Floor tile 41783 41831 51314 
Total 10,905 11,015 12, 116 

Press capacity 

The pres~ r.apacity must be cap~ble of producing an average of 
12,116 tile per day. On this basis a double tile press 
operating at the rate of 18 cycles per minute w~uld be 
suitable, producing 15, 120 tiles in a single 8· :1our shift, 
allowing for 1 hour downtiae <87.5 per ~ent efficiency>. There 
will therefore be sufficient tiae to cope with the changeovers 
from one tile foraat to the other, which are necessary 
throughout the week. 
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Dryer and biscuit kiln capacity 

The dryer capacity aust aatch the biscuit kiln capacity and 
the wall tile biscuit kiln ca~acity aust be sufficient to fire 
30,010 wall tile per week. As the firing cycle is 48 hours and 
we aust allow soae tiae for aaintenance, a realistic nuaber of 
firings would be three firings per week. Each firing aust 
therefore fire a •iniaua of 10,306 wall tile. A 3.5 cu a kiln 
with a capacity of 11,000 wall ~ile is therefore provided. 

In the case of the floor tiles, the biscuit kiln capacity aust 
be a aintaua of 8,857 tile on the basts of three firings per 
week. A 5.7 cu• kiln would provide a capacity of 8,957 floor 
tile. 

Glazing line 

~he glazing ltne aust have a capacity of a ainiaua of 11,015 
tile per day, therefore a line which can cope with 12,000 tile 
per day, operating at 87.5 per cent efficiency, has been 
allowed for in the project. 

Glaze requireaents 

The consuaption of glaze is based on a normal amount of 7 per 
cent by wei~ht of fired product. The weight of fired product 
per year is: 

Wall tile 32,000 •2 x 9.3 kg/a2 = 297.6 tonnes/year 
Floor tile 22,000 •2 x 19.0 kg/m2 = 418.0 tonnes/year 

Total fired weight = 715.6 tonnes/year 

Allowing for a 1.0 per cent glost fired loss, the total glost 
fired weight, including glost waste is: 

722.8 tonnes/year 

At 7 per cent consumption rate, the glaze consumption ts: 

50.6 tonnes/year 

Allowing for 5 per cent transport and handling waste, the 
total glaze requirement will be: 

53.3 tonnes/year 

Glost kiln capacity 

The tile glost kilns aust provide for firing 30,918 pieces of 
wall tile and 24, 154 pieces of floor tile per week. With a 
24hr firing cycle a 3.5 cu m kiln with a capacity of 5,280 
glazed tile Ceither wall tile or floor tile>, the wall tile 
requirements can be achieved in 6 firings per week and the 
fl0or tile requtreaents tn 5 firings per week. 
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6.4.2 Sanitaryvare production ratios 

The basic paraaeters of sanitaryware production requireaents 
with the five piece product range are: 

Saleable Saleable Saleable 
pc/day pc/week pc/Iear 

Close coupled washdown WC 9 45 2,070 
Cistern & lid 9 45 2,070 
Hediua washbasin 9 45 2,070 
Pedestal for aediua washbasin 9 45 2,070 
Saal l val 1 aounted washbasin 9 45 2,070 

Total 45 225 10,350 

To achieve a ~ot.al of 45 saleable pieces per day a 75 per cent 
yield froa the casting requireaent has been assuaed, ie: an 
overall loss of 25 per cent. This has deliberately been 
assuaed to be at a high level, in coapar.ison to a noraal 
expectation of around 15-17 per cent in a European factory, 
because personnel will not be fully trained during the early 
years of the project. 

This assuaption therefore results in a casting total of 60 
pieces per day being required. 

The production schedule at various departaents of the 
aanufacturing process will apply as follows. This schedule 
takes into consideration the expected loss ratios at each 
stage of production for a new factory. 

Pieces cast per day 
Assuae llX casting loss <damaged> 
Pieces available for spraying 
Assume approx 1.5X spray loss 
Pieces available for firing 

Saleable ware after first fire <SOX> 
Pieces available for re-fire after 

first fire <85X> 
Loss from first fire <lOX> 

Total 

Recovered ware from re-fires <85X> 
Loss from re-fires <15X> 

Total 

Therefore the total saleable ware is: 

Saleable ware from first fire 
Saleable ware from re-fire 
Total saleable ware 

No. 

60 
7 

53 
1 

52 

31 

16 
5 

52 

14 
2 

16 

31 
14 
45 
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Raw aaterial and slip requireaents 

For a daily casting total of 60 pie.ces, the following data has 
been used: 

Voluae of slip to fill one aould, on average = 32 litres 

Of this aaount, the following is a breakdown of the actual 
slip usage: 

Voluae of slip to fora article <36X> 
Voluae of slip returned to sliphouse (57X) 
Voluae of slip returned as wet scrap <5X> 
Voluae of waste slip - spillage <2X~ 

Total 

litres 

ll.5L 
18.24 

1.60 
0.64 

32.00 

Therefore the quaatities involved in casting 60 pieces are: 

Voluae of slip t~ fora article <36X> 
Voluae of slip returned to sliphouse <57X) 
Voluae of slip returned as wet scrap <5X> 
Voluae of waste siip - spillage <2X> 

Total 

litres 

691 
1,095 

96 
38 

1,920 

!ased on the above data the voluae of slip, which is in 
circulation per day, including the clay scrap fro• the casting 
process, as a result of damaged casts <7pc x 11.52 litre, or 
81 litre, when reaixed> ts: 

1,920 + 81 = 2,001 litres 

This is the ainiaua aaount of slip required in the systea 
prior to casting each day. However it is not practical to 
operate with this ainiaua quantity, as aixing of aaterials 
aust be carried out and we aust allow for unforseen 
breakdowns. Additional storage aust also be provided to allow 
the clay slip to be aged properly and to allow it to be 
checked by laboratory personnel prior to use, so that any 
necessary adjustaents can be aade. As an approxi~ate practical 
guide, the voluae of slip storage capacity required should be 
at least five tiaes the daily requireaent, including fresh 
slip and slip in recirculation. On this basis we have provided 
for at least 10,000 litres holding capacity. 

If the casting slip i~ prepared at a normal density of 1.80 
g/cc, then the total weight of new casting slip required per 
day will be: 

Volume of slip to fora 60 articles <691 litres> plus voluae 
to replace waste slip spillage <38 litres>, ie: a total of 
729 litres. 
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Total dry weight of clay body = 729 x 1.80 

= 1,312 kg dry clay body/day 

In their natural state the aaterials are not dry, therefore 
assusing an average 10 per cent aoisture loss and an 
additional 5 per cent to cover losses in transport, storage 
and sieving, the project will require: 

1,544 kg raw aaterials/day 
7,720 kg raw adterials/week 
355 tonnes raw aaterial/year 

Based on the coaposition for vitreous sanitaryware, which has 
been developed fro• th·e laboratory tests on the raw aaterials 
at the Ceraaic Research and Developaent Centre in Sri Lanka, 
the ratios and tonnage req1<.reaents are as follows: 

~ Tonnes/wk Tonnes/yr -

Ball Clay (iaported> 24 1.85 85 
7X EWVA, 17X Hycast VC 
Buwaabo Kaolin 25 1.94 89 
Lunya Feldspar 30 2.30 106 
Diiau Silica Sand 21 1.63 75 

Totals 100 7.72 355 

Glaze reguireaent calculation 

It is necessary, in the early years of the project, to allow 
for the iaportation of white fritted sanitaryware glaze. The 
approxiaate consuaption of glaze aaterial is based on 7 per 
cent by weight of the fired product weight. The average fired 
weights of the proposed range are as follows: 

kg/piece 

Close coupled washdown WC 15.5 
Cistern ~ lid 13.5 
Hediu• washbasin 15.0 
Pedestal for aediu• washbasin 11.0 
Saall washbasin - wall aounted 13.0 

Average weight/piece 13.6 

The expected glaze requireaent ts therefore: 

13.6 per cent x 7 per cent = 0.95 kg/piece 

After casting losses of 11 per cent, the nuaber of pieces per 
day available for spraying is 53 pieces, therefore the daily 
glaze consuaption wtll be: 
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53 pieces x 0.95kg = 
= 
= 

50.35 kg/day 
252 kg/week 
11.6 tonnes/year 

Allowing for 5 per cent shipping and storage loss and a 
further 5 per cent additional consuaption for the operatives 
being trained in the early years of the project, we aust allow 
for a requireaent of: 

12.9 tonnes of sanitaryware glaze per year 

Plaster-of-Paris requireaent calculation 

There is no aanufacturer of Plaster-of-Paris in Uganda, of 
either the hard case aould plaster grade, or the softer 
working aould plaster grade, which is required for the 
continuous replaceaent of working aoulds, as they deteriorate 
in use. 

Good quality aoulds aade froa the correct grade of Plaster-of
Paris can be expected to have a useful working life of 80 
casts, providing that the aouldaaking practice follows the 
correct guidelines on the plaster/water ratio and teaperature. 

With the range of iteas and nuabers of articles to be cast per 
day, the Plaster-of-Paris requireaents are as follows, on the 
basis of a 5-day week and 46 work-weeks per year, which gives 
a replaceaent cycle of 2.9 tiaes per year: 

No. cast New aoulds Mould Plaster 
I tea Eer da~ Eer ~ear weightCkg> Eer ~ear (tonne> 

WC 12 34.8 135 4.70 
Cistern 12 34.8 105 3.65 
Med washbasin 12 34.8 100 3.48 
Pedestal 12 34.8 60 2.09 
Sa washbasin 12 34.8 84 2.92 

Total 60 174 16.84 

From the ahove table we can estimate that 174 replaceaent 
aoulds will have to be made each year, or approximately 4 per 
week and this will require 16.84 tonnes of Plaster-of-Paris. 

Allowing for 25 per cent los~es due to shipping, mixing and 
aoisture degradation on storage, it is necessary to allow for 
a yearly consuaption of: 

22.5 tonnes/~ear 

This is the normal replacement requirement. In addition to 
this, in the first year will be the Plaster-of-Paris 
requirement for a complete series of moulds requir~d to start 
production. Twelve moulds of each item are required and this 
would require 5.8 tonnes of Plaster-of-Paris. Allowing for 7 
per cent shipping losses and atxing losses but no degradation 
losses, as it will be used immediately on arrival, the initial 
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Plaster-of-Parts req~treaent ts 6.3 tonnes. The costs of this 
have been included iti the capital cost for the sanitaryware 
~ange. 

6.5 Spare parts 

In the initial capital expenditure requireaents for the tile 
and sanitaryware equipaent we have allowed for a a1n1au• two 
to three year require•ent for all items. 

6.6 Shipping of •achinery and equtp•ent 

The shipping of all the aachinery would be in containerized 
loads, shipped by sea ~o Ho•basa and then delivered by road 
directly to the factory site. Rail transport to Kaapala ts 
possible but shipping agents in Ka•pala did suggest that road 
transport fro• Ho•basa would be the best option. 

The organization of the shipping progra••e for the iteas of 
equip•ent and •achinery would be carried out by the Consultant 
e•ployed by the pro•oters. 

6.7 Cost esti•ates for investaent 

Under the new investaent code, which was passed in Nove•ber 
1990, all iaported equipaent for new projects can be iaported 
free of all custo•s duties and sales taxes. None of these 
costs have therefore been added to the taported CIF costs. 
Adequate reserve in the transport costs have been allowed for 
the delivery to site. 

The cost estiaates for the foreign machinery and equipaent in 
this pre-feasibility study have been obtdined fro• siailar 
tile and sanitaryware project proposals with which the 
Consultants have recently been involved. Current budget prices 
fro• European aanufacturers for machinery, dryers and kilns 
and new sanitarywa~e •odel rang~s etc were also obtained to 
check prices obtained previously. All prices are based on 
those current in Europe and should be accurate to +/- 10 - 15 
per cent. 

Tendering for equipaent 

During the tendering stage of the project, it may be possible 
to reduce the capital expenditure in some areas by ut~lizing 
some equipment fro• Eastern Europe or Asta. Each ite• would 
have to be chosen at that time on the basis of both price and 
technical capability. 

For the purchase of the equipment, the promoters have two 
alternatives. The first is to tender on a "turn-key" basis, in 
which one supplier will bid to supply the entire factory 
re1uirements and will also be responsible for erection of 
machinery, comaissioning of all the individual machinery and 
commissioning of the process. This method is simpler for the 
promoters of the project but this does tend to be 
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s:~niiicantly ~ore exp9nsive, as the turnkey supplier will 
invariably h~v~ to buy itens of equipaent fro• other suppliers 
and will pla~o his ~wn p~ofit aargin on these iteas. 

The alterna~ive aethod is to tender on the basis of individual 
iteas of equipaent, rather than on a turnkey basis. The 
advantage of this systea is that it is easier to obtain lower 
prices, as the proaoters are dealing always with the actual 
aanufacturers of the equipaent. The disadvantage, is that aore 
organizational control is required in teras of deliveries, 
installation and coaaissioning. However, as this would be part 
of the teras of reference for the Consultants working on 
behalf of the proaoters, the proaoters theaselves would find 
very litt!e difference. in teras of additional work. The prices 
in this pre-feasibility study ar~ based on purchasing 
aachinery and equipaent directly froa the suppliers. 

Photographs and coapany specification sheets of aajor iteas of 
equipment are shown in Appendix G. A list of potential 
aachinery and equipaent aanufacturers, modelling co•panies, 
glaze and consuaable suppliers is attached in Appendix H 01 

this Final Report. 

6.7.1 Technology costifig 

The sanitaryware aould range, whether a r-• design, or an 
existing design, which is purchased or licenced fro• a foreign 
aanufacturer, will cost approxiaately the saae at: 

USD 154,000 

This price is based on that quoted by an experienced and 
reliab1e J.K. modelling company for a new design and also on 
estimates of licencing costs froa a U.K. sanitaryware 
aanufacturer, which has ltcenced designs to a nuaber of 
overseas companies in the past few years. 
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6.7.2 Equipaent costings 

The budget prices for the aachinery and equipaent described 
earlier in this section are as follows: 

a> Tile production equipaent 

1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
2 
1 
1 

Ball aill - talc 
Blunger - local clay 
Storage ark - talc 
Storage ark - local clay 
Vibratory screens ~ puaps 
Hixing tank - wall ~ile body 
Hixing tank - floor tile body 
Sieves/aagnets/puaps 
Storage ark - wall tile body 
Storage ark - floor tile body 
Spray dryer unit c/w silos 
Press c/w fettling/cleaning unit 
Chaaber dryers for wall tile ~ floor tile 
Wall tile biscuit kiln 
Lot kiln furniture for wall tile biscuit 
Floor tile biscuit kiln 
Lot kiln furniture for floor tile biscuit 
Glost kilns for wall ~ floor tile 
Lots kiln furniture for glost kilns 
Tile glazing line 
Air coapressor and tank 
Tot2.l equipaent 
Spares Cat lOX> 

Total equipaent ~ spares 
CIF cost provision 

Total tile equtpaent & spares, CIF 

Cost CUSD> 

50,000 
30,000 
10,000 
10,000 
6,000 

10,000 
10,000 
32,000 
10,000 
10,000 
90,000 

100,000 
144,000 
116, 000 
12,000 

130,000 
12,000 

208,000 
24,000 
60,000 
10,000 

1,084,000 
108,000 

1, 192,000 
120,000 

1,312,000 
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b> Sanitaryware production equipaent 

i) Coaaon preparation equipaent with tile production 

1 
• . 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
4 
1 

Cost CUSD> 

Jaw crusher 
Hopper, portable by forklift 
Platfora scale, capacity 500 kg 
Ball aill - quartz or silica sand 
Ball aill - feldspar 
Vibrating screer.s 
Ball aill - kaolin 
Blunger - ball cla~ 
Vibrating screens 
Storage ark - quartz/silica sand 
Storage ark - feldspar 
Storage ark - kaolin 
Storage ark - ball clay 
Puaps 
Lot piping to interconnect process equipt, 

c/v valves and cleaning points 

Total 

30,000 
2,000 
4,000 

50,000 
50,000 

4,000 
50,000 
14,000 
4,000 

10,000 
10,000 
10,000 
10,000 
12,000 

6,000 

266,000 

I ii) Sanitaryware raw aaterial preparation equipaent 

Cost CUSD> 

I 
I 
I 
I· 
I 
I 
I 
I 
I 
I 

1 Hediua speed mixing ark 
1 Holding tank 
2 Vibrating screens/aagnets/puaps 
2 Supply tanks 
2 Supply puaps 
1 Scrap blunger 

Total 

iii> Sanitaryware casting department equipment 

10,000 
14,000 
32,000 
14,000 
8,000 
2,000 

80,000 

Cost CUSD> 

6 Run off valves, hoses and casting guns 
1 Heating and conditioning system, c/w 

electric heater,air replacement unit, 
air ducting & circulation fans 

12 Three tier clayware storage trucks 
1 Slip returns truck <stainless steel> 
5 Hobtle topping benches for cast fettling 

50 10 litre polypropylene slip return buckets 
1 Clay scrap wheelbarrow 
5 Casting benches in box section steel, 

epoxy painted 
5 Drying benches in box section steel, 

epoxy painted 
5 Sets of casters tools for planned products 

2,000 

90,000 
8,000 
1t000 
5,000 

500 
1, 000 

6,000 

6,000 
1, 000 
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1 Lot ABS plastic piping for casting dept. 
ring aain, c/w valves, clearing points 
& suspenders 

Total 

7,500 

128,000 

ivl Sanitaryware inspection and glazing departaent 

2 Inspection and finishing hoods, c/w 
400aa turntables & extraction 

2 Glaze booths c/w extraction, 400•• 
turntable, reaovable steel baffles 

2 Glaze spray guns and pressure tanks, 
45 litre capacity 

1 Wet type dust collector, c/w silencer 
fan & sediaent tank 

v> Sanitaryw~re kiln department 

1 Electrically heated 8 cu a moving 
hood kiln, c/w two bases. 
Rating 250 KVA, Cycle max 24 hr, 
Haximum temperature 1,300 deg C 
Capacity 68 aixed pieces 

1 Lot kiln furniture sufficient for 
3 bases 

Total 

Total 

Cost <USD> 

12,000 

16,000 

6,000 

6,000 

40,000 

Cost <USD> 

124,000 

14,000 

138,000 

I vi> Sanitaryware inspection, testing~ assembly department 

Cost <USD> 

I 
I 
I 
I 
I 
I 

1 Hydraulic test ~nit for routine tests 
on flushing charac~eristics of water 
closet production 

2 Inspection benches for individual piece 
examination C2a x lm> 

2 Cone grinding units for glaze 
imperfection grinding 

Total cost 20,000 

Vii) Glaze preparation and storage (common with tile> 

1 Porcelain lined ball mill complete with 
porcelain grinding aedia, 500 litre cap. 

1 Single deck vibrating sieve c/w screen 
~ permanent magnet 

2 Glaze storage tanks in fibre glass, c/w 
support frames and slow speed agitators. 

Cost <USD> 
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Capacity 1,500 litres 
l Hobile stillage coaplete with two fraaed 

plastic containers of 180 litre capacity 

Total cost 

viii> Hould aaking departaent 

Equipaent as listed in Section 6.2.7 

Total cost 

ix> Laboratory equipaent 

Equipment as listed in Section 6.2.7 

Total cost 

x> Packaging departaent 

Shrinkwrap gun 

28,000 

Cost <USD> 

30,000 

Cost <USD> 

44,000 

Cost <USD> 

2,000 

Summary of sanitaryware and coaaon departaent investaent 

This summary includes the costs of the sanitaryware range 
<Sect ion 6. 6. l >. 

Common raw material preparation 
Sanitaryware raw •aterial equipment 
Sanitaryware casting departaent 
Inspection and glazing departm&nt 
Sanitaryware kiln departaent 
Inspection, testing and assembly dept. 
Glaze preparation ~ storage department 
Houldmaking department 
Laboratory 
Packaging department 

Sanitaryware mould range 
Spare parts 

Total equipment ~ spares 

CIF cost provision 

Total 

Total cost equipment ~ spares, CIF 

Cost <USD> 

266,000 
80,000 

128,000 
40,000 

138,000 
20,000 
28,000 
30,000 
44,000 

2,000 

776,000 

154,000 
60,000 

990,000 

99,000 

1, 089, 000 
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Mobile equipaent costs 

1 Forklift truck for 
1.5 tonne capacity 

1 Forklift truck for 
1. 5 tonne capacity 

1 Landrover - factory 
1 Lan drover - sales 
1 Du aper 
1 Deli very truck 
1 Hinibus 
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factory, 

sales, 

Cost <USD> 

36,000 

36,000 
32,000 
32,000 
10,000 
60,000 

100,000 

Total aobile equipment 306,000 

Maintenance equipaent costs 

1 Full set of tools for aechanic 
1 Full set of tools for electrician 
1 Vice 
1 Grinding wheel & safety glasses 
1 Pedestal drill 
1 Saal l lathe 
1 S111all shaper 
l Welding aachine c/w safety gloves, 

welding aprcn ~ visored helaet 
l Hand drill & set of drills 
l Clip-on aameter 
l Multi-purpose ammeter/voltmeter 
l Soldering iron 

Off ice equipaent costs 

For telephone, facsimile machine, 
filing cabinets, desks, chairs, 
typewriter, pc computer vith printer 

Total cost 

Suaaary of plant. machinery and equipment 

Tile equipment 
Sanitaryware and common service equ1rment 
Hobile equipment 
Haint~n~nce equipment 
Office equipment 

Grand total 

Cost <USD> 

50,000 

Cost CUSD> 

16,000 

Cost C USD > 

1. 312, 000 
1, 089, 000 

306,000 
50,000 
16,000 

2,773,000 
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6.8 Civil Engineering works 

6.8.1 Site preparation and developaent 

The site preparation for a new factory at Hbarara is liaited 
to levelling of the area required for the building. The cost 
for a new site in Kaapala or the existing site would be 
siailar. 

The local costs of this is esti•ated at: USD 4,000 

6.8.2 Structures and civil works 

Buildings and civil wo~k 

The building areas required for the proposed tile and 
sanitaryware factory are: 

Tiles 
Sanitaryware and raw •aterial preparation 
Offices ~ service facilities 

Total 

800 •2 
1,000 •2 

200 •2 

2,000 •2 

It should be noted that these are the ainiaum areas required. 
Due to the high civil and building costs, we have tried to 
ainimize the amount it is necessary to spend on the buildings, 
in order to improve the profitability of the project. Initial 
COHFAR analyses carried out by the team in the field using 
larger buildings, which is more noraal in these projects, 
indicated the project would not be attractive. No suitable 
buildings were available in the Hbarara area, which could be 
leased to reduce the capital cost of the project. Consequently 
a decision was made to reduce the size of the buildings to the 
absolute minimum. 

From our field interviews with both architects and builders, 
it was determined that the current building costs in Uganda in 
December 1990 varied fr~~ USD 357/m2 for a very simple 
industrial building to USD 750/m2 for a very high quality 
industrial building. Because of the complications of the in
ground storage tanks in the raw material preparation area, the 
building for the proposed factory could not be built by 
independent contractors at the lower building cost. However it 
is not necessary to build to the highest quality levels, 
therefore we have assumed a realistic building cost to be USD 
575/m2. It should be noted that the majority of builders 
always quote building prices in US dollars or U.K. Pounds on 
the basis of the bureau rate, not the bank rate. 

On this basts the cost of the building will be approximately: 

USD 1, 150,000 

Other costs associated With the building will be: 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

217 

Architect/surveyors fees 
Legal fees 

USD 69,000 
USD 6,000 

The total cost of the civils and building, all of which are 
local costs will therefore be: 

USD 1, 225, 000 

It should be noted that this is an area, where considerable 
savings could possibly be aade by the proaoters of the 
project, if through their local contac~s. they could identify 
a builder who would either work at lover rates than the 
standard aarket price," or who perhaps could join the venture 
as a partner. 

6.8.3 Auxiliarv services 

al Foreign 

It is necessary to supply a 500 KVA back-up generator for 
essential areas of the factory, which have to be kept in use 
at a tiae of power failure. 

Cost: USD 60,000 

bJ Local 

For the power supply to the factory, it is nece~sary to 
provide for 1,500 KVA transforaers, on-site cabling and 
distribution. 

For the water supply it is necessary to provide for piping 
costs from the river, pusping station, storage and internal 
distribution. 

The estimated cost ts: 

l,500KVA transformers 
On-site cabling/distribution 
Water pumping & pipework system 

Total local cost 

Total foreign ~ local cost 

6.9 Production cost - repair 

Cost CUSDJ 

80,000 
50,000 
40,000 

170,000 

230,000 

The annual maintenance cost of the buildings is expected to 
be: 

USD 3,000 
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Figure 6.15 Layout of Proposed Factory at Mbarara 
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Fiaure 6 .16 Alternative Proposed Layout at Africu1 Cera•ic:• Sit• 
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VII. PLANT ORGANIZATION AND OVERHEAD COSTS 

7.1 Plant organization 

The proposed factory is a relatively saall production unit 
with a liaited range of two basic products, tiles and 
sanitaryware. It is therefore proposed that the cost centres 
for this factory are divided into five aain groupings: 

i) Tile production cost centre 
ii) Sanitaryware production cost centre 

iii) Adainistration and finance cost centre 
iv> Sales and distribution cost centre 

v> Miscellaneous Jactory overheads cost ceatre 

It is iaportant to accurately cost both tile and sanitaryware 
production separately, as each should be assessed as an 
independent profit centre. 

Each of these aain groupings will then be sub-divided into 
their aain divisions, which have already been detailed in 
earlier sections <Section IV>. For any aanufacturing business, 
whether it is saall or large, it is essential to aonitor and 
control costs, sales revenue, stock levels, working capital 
requireaents and profitability on a continuous basis, so that 
necessary c~anges can be aade, so that the factory reaains 
profitable. 

The tile production cost centre will be divided into raw 
aaterials, glaze, consuaables, packaging, labour, utilities, 
aaintenance and laboratory. 

The santtaryware production cost centre will be divided into 
raw aaterials, plaster, glaze, consuaables, packaging, labour, 
utilities, aouldaaking, maintenance and laboratory. 

We have not, in this case allocated any costs to a specific 
service cost centre, as we feel that it is extreaely iaportant 
to allocate the service cost eleaents of aaintenance, 
laboratory and aouldaaking accurately to the specific product 
lines, so that the aost accurate product costing can be 
achieved. 

The administration and finance cost centre will be d!vided 
into personnel costs, general costs and finance costs. 

The sales and distribution cost centre will be divided into 
Uganda personnel, Uganda general, Kenya personnel, Kenya 
general and distribution. 

The aiscellaneous factory overheads cost centre will be for 
items, which cannot be specifically allocated to either of the 
production units, adainistration and finance, or sales and 
distribution. These costs will be divided into aobile plant 
running costs, security and general. 
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While the nuaber of cost centres. at first sight, aay appear 
too large for a saall factory, aaintaining all of these 
separate cost centres under strict aanageaent control will 
enable the factory to have the best chance of success. For 
this purpose a pc coaputer has been specified for the factory. 
One of its uses will be to enable all of the stated cost 
centres to be updated on a weekly basis, so that the analysis 
of working capital requireaents and profitability can be 
updated regularly by the aanageaent. 

7.2 Overhead costs 

The aajority of the overhead costs have beer. allocated 
elsewhere u.~~er adainistrative overhead costs, financial costs 
and depreciati~h. ~ccording to the requireaents of the Hanual. 
However, other overhead -osts will be allocated, as follows, 
under aiscellaneous factory overheads: 

Hob~le plant running costs 

Minibus for factory workers 
Forklift for factory 
Landrover for factory 
Duaper for factory 

Total 

Suaaary of aiscellaneous factory overheads 

Leasing costs of Hbarara site 
Safety iteas 
Cleaning aaterials 
Laboratory aatertals 
Hobile plant running costs 
Haintenance and labour costs <see VIII> 

Total atscellaneous factory overheads 

Cost <USD> 

9,200 
3,680 
4,600 

920 

18,400 

Cost <USD> 

400 
2,000 
2.000 
2,600 

18,400 
3, 100 

28,500 

It should be noted that the administrative overhead cost is 
high fro• year 3 to year 7 inclusive due to the costs of a 
foreign technical aanager. A five year term, however, ts 
thought to be absolutely necessary for the technical manager 
to ensure the success of the factory, due to the high degree 
of technical knowledge and skills required. 

Under the schedule for the working capital for Years 3 - 5, 
during the period that the factory is building up its 
productton level, the factory overhead costs and the 
administrative costs must be treated as fixed costs. The 100 
per cent capacity tn this schedule ts the normal feasible 
capacity, which is realistically achievable on a normal basis 
in Uganda. 
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SECTION VIII 

MANPOWER 
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VIII. Han power 

8. 1 Coapany organization 

The coapany organization chart is shown in Schedule 8.1. which 
outlines the arrangeaent of the staff and labour by 
departaent. As this is a saall factory there is no engineering 
departaent and the two aaintenance stafi will report directly 
to the tile secti~n production supervisor. 

The aanufacture of sanitaryware requires a high proportion of 
skilled and seai-skilled personnel to ensure high quality 
production. In particular. the aouldaaker, casting personnel 
and laboratory personnel aust have lengthy training, in 
addition to all superiisors. Although the basic skills can be 
obtained in a few aonths, these have to be refined and 
iaproved over a period of years. Fewer skilled personnel are 
required for tile production on this particular factory, as 
aany of the handling operations have been chosen to be aanual, 
rather than autoaatlc because of the low outputs involved. 
fewer highly trained aaintenance personnel are therefore 
required. 

Because of the highly technical nature of the production of 
ceraaic products, it is necessary to have a foreign technical 
aanager at the factory for a period of five years after 
coaaercial production starts in Year 3. This technical aanager 
would also be 1nvolved in the foreign technical inputs during 
the construction and coaaissioning phase in Year 2. 

The labour and staff requireaents for each departaent of the 
coapany are as follows: 

Tile production departaent 

Position Skilled Seai-skilled Unskilled 

Supervisor 1 
Press operator 1 
Kiln car loader 

<pressed tile> 4 
Kiln car unloader 

Cbiscuit tile> 3 
Glazing operator 2 
Kiln car loader 

<glazed tile> 4 
Kiln car unloader 

Cglost>lpackaging 2 3 
General labourer 1 
Forklift driver 1 
Relief personnel 2 

Totals 2 7 15 

Total 

1 
1 

4 

3 
2 

4 

5 
1 
1 
2 

24 
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Sanitaryware production departaent 

Ponition Skilled Seai-skilled 

Supervisor 1 
Sliphouse operator 1 1 
Casting operator 4 
Finishing 2 
Glazing 2 
Kiln loader/unloader 
Sele~tion/packaging 2 
General labourer 
Finished goods 

supervisor 1 
Mouldaaker 1 
Laboratory 1 1 
Re 1 ief personne 1 1 1 

Totals 12 7 

General 

Maintenance 
aechanic 1 
electrician 1 

Security personnel 

Totals 2 

Unskilled 

2 

1 

3 

4 

4 

Total 

1 
2 
4 
2 
2 
2 
2 
1 

1 
1 
2 
2 

22 

1 
1 
4 

6 

The aechanic and electrician will both report to the tile 
production supervisor and the security personnel will report 
to the accountant/office aanager. 

Sales Depart!lent 

Position 

Kaapala 
Sales Manager 
Sales clerk 
Truck driver 
Forklift tlriver 
Labourer 
Security 

Factory site 
Sales clerk 

Nairobi 
Salesaan 
Sales clerk 
Security 

Totals 

Skilled Seai-skilled Unskilled 

1 

1 

1 
1 
1 

1 

1 
4 

4 

2 5 9 

Total 

1 
1 
1 
1 
1 
4 

1 

1 
1 
4 

16 
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Adainistration departaent 

Position Skillsd Semi-skilled Unskilled 

General Han ager 1 
Accountant/office 
aanager 1 

Typist 1 

Totals 2 1 

In addition to the local personnel will be one foreign 
technical aanager. 

Suaaary of personnel 

Total 

1 

1 
1 

3 

Excluding the board of directors, the total nuaber of local 
personnel required will be: 

No. 

Tile production departaent 24 
Sanitaryware production departaent 22 
General 6 
Sales 16 
Adainistrati~n 3 

Local total 71 

Foreign technical aanager 1 

Grand total 72 

8.2 Costs of personnel 

The costs of the personnel are based on the normal payaents 
and benefits, which were currently being paid by industrial 
units in Dece•ber 1990. The costs stated include housing, 
transport and medical costs for the senior staff. Hedtcal 
costs for all personnel will be covered and transport is 
provided in the project, so that personnel can be transported 
to and from the factory. 

The sanitaryware and tile lPbour costs are charged to 
production labour costs, the general labour costs are charged 
to miscellaneous factory overheads, the sales labour costs to 
sales costs and the adainistration labour costs to 
administration overheads. 

The following cost breakdown is based on the labour and staff 
requirements for 100 per cent of normal feasible capacity, 
which will be achieved in Production Vear 3. The proportion of 
l~bour and staff, which will be required during the 
implementation phase are detailed in Implementation, Section 
IX. 
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8. 2. 1 Local labour costs 
Cost/aonth Cost/yr Cost/yr 

CU Sh 1. 000) <USh 1.000> USD 
Direct Costs 

Sanitaryware 
Supervisors 3 x 44,000 132 1, 584 
Operators 19 x 29,000 551 6 1612 

22 683 8, 196 11,383 
Tiles 
Supervisor 1 x 44,000 44 528 
Operators 22 x 29,000 638 7,656 
Forklift 1 x 29,000 29 348 

24 711 8,532 11,850 
Total 
production 48 1, 394 16,728 23,233 

Indirect Costs 

General 
Maintenance 2 x 35,000 70 840 
Security 4 x 29,000 116 1a392 

6 186 2,232 3, 100 
Sales 
Kaapala 
Han ager 1 x 80,000 80 960 
Others 8 x 29,000 232 2,784 
Factory clerk 1 x 29,000 29 348 
Nairobi 
Salesaan 1 x 50,000 50 600 
Others 5 x 29,000 145 11 740 

16 536 6,432 8,933 
Adaini~-

tration 
Gen Manager 1 x 130,000 130 1, 560 
Accountant 1 x 64,000 64 768 
Ty pi.it 1 x 29,000 29 348 

3 223 2,676 3,717 

Grand 7otal 71 2,339 28,068 38,983 

8.2.2 Foreign labour costs 

The costs for one foreign technical aanager, which are 
included under adaintstrative overhearls, are estiaated to be: 

Fees 
Housing 
Subs iStence 
Travel 
Total 

USD/yr 
60,000 
14,400 
9,600 
2.000 

86,000 
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8.2.3 Suaaar:l of annual costs of labour and adainistration 
by product 

a> Tiles Cost US Dollars 
Foreign Local Total 

Direct costs 11,850 11,850 
50X of Indirect costs 1, 550 1,550 
50X of AdUniStration 43,000 1, 858 44,858 

Total 43,000 15,258 58,258 

b) Sanitaryware 

Direct costs 11, 383 11, 383 
50X of Indirect costs 1, 550 1, 550 
SOX of Adainistration 43,000 1, 859 44,859 

Total 43,000 14,792 57,792 

8.3 Work schedule 

The labour roquireaents have been based on a normal working 
shift of 8 hours per day, a 5-day work week for the normal 
production and an effective 46-week year. Drying and firing 
Will operate over six days per week on a 24 hour day basis. 
Maintenance pers~ 1nel will be expected to carry out their work 
at the tiae periods convenient for the production programme, 
therefore this will involve some shift work and weekend work. 

Sales personnel will be expected to work on a Saturday, in 
line with normal practice in Uganda. Security personnel are 
expected to work on a shift rota system on a 7-day week basis, 
so that 24 hour per coverage is.achieved. 

E•ployees will be given annual leave of two weeks after one 
year's service and statutory holidays amount to a further two 
weeks. 

Although there are high levels of unemployment in the Hbarara 
area, so•e absenteeism is still expected, therefore four 
permanent relief workers will be employed.to cover this 
eventuality. 

8.4 Training_ 

It is very important that special emphasis is placed on a 
long-term training pr~6ramme, which must include a three m~nth 
period of overseas training for four key personnel during the 
construction phase of the factory. These four personnel would 
be the tile production supervisor, sanitaryware production 
supervisor, the mouldmaker and one caster. 
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The tile and sanitaryware production supervisors will carry 
out a specially designed course of study at a European 
ceraaics college. This course will encompass all production 
aspects of tiles and sanitaryware, both on a theoretical ba3is 
at the college and on a practical basis at selected tile and 
sanitaryware factories. 

The aouldaaker and caster will be given soae theoretical 
background to aouldaaking and casting but the aajority of the 
overseas training period will be in a selected factory, 
carrying out this work under the supervision of highly trained 
aouldaakers and casters, so that they are thoroughly trained 
in the basic techniques before they return to Uganda. 

Training will then continue on-site under the supervision of 
the foreign technical aanager and the foreign installation and 
coaaissioning engineers during the iapleaentation phase of the 
project. 

During the field Visit the facilities of the ceraaics 
departaent at Hakerere University were exaained to deteraine, 
whether any training could be carried out at the University. 
Unfortunately this is not possible, as the ceraaics departaent 
is conce~trating aore on artistic ceramics, rath~~ than 
industrial ceraaics. The ceraaics departaent, would however be 
a suitable source of personnel for the tile and sanitaryware 
factory, as the stud&nts are familiar with ceraaic raw 
materials, glazes and firing techniques. This would 
substantially reduce the training period on the factory for 
sliphouse, glazing and laboratory personnel. 

8.5 Responsibilities and qualifications of personnel 

a> General Manager 

The General Manager, as chief executive, reports directly to 
th~ board of directors. He is totally responsible for the 
production, personnel, aarketing and general administrative 
functions, so that the factory can operate efficiently and 
profitably. The General Manager will be recruited by the board 
in Year 2 of the implementation period <Period 3>, so that he 
is fully familiar with all aspects of the plant prior to 
production commencing. 

Qualification: A minimum 10 years experience in a 
manufacturing company at a senior level with profit 
responsibility. 

b> Sanitaryware section production supervisor 

The sanitaryware section supervisor is directly responsible to 
the General Manager for the efficient operation of the 
sanitaryware production unit. He will also be responsible for 
the raw material preparation of both the sanitaryware and tile 
sectiotts, as much of the equipment is common. He will control 
the production personnel within his section and will be 
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responsible for achieving the budgeted outputs of each product 
of the range in an efficient aanner and to the correct quality 
standard. The supervisor will be personally responsible for 
the sanitaryware drying and firing prograaaes. 

Qualification: The supervisor should have good secondary or 
university level education With 5 years experience as a line 
aanager in a aanufacturing coapany and preferably with 
ceraaics experience gained at Kakerere University. 

c> Tile section production supervisor 

The tile section supervisor is directly responsible to the 
Genera 1 Manager for th.e efficient ope rat ion of the ti le 
production unit. He Will also be responsible ior the 
aaintenance personnel of the factory. He will control the 
production personnel within his section and will be 
responsible for achieving the budgeted output~ of wall tile 
and floor tile in an efficient aanner and to the correct 
quality standard. The production supervisor will be personally 
responsible for the dryer and kiln firing schedules. 

Qualification: The supervisor should have good secondary or 
university level education With 5 years experience as a line 
aanager in a aanufacturing coapany and preferably with 
ceraaics experience gained at Makerere University. 

d> Laboratory supervisor 

The laboratory supervisor is directly responsible to the 
General Manager for all raw material and product quality 
control aspects of the production of tiles and sanitaryware. 
This involves the testing of the raw materials fro• the raw 
material deposits and supervision of the ainin~ froa these 
deposits to ensure that the correct materials are extracted in 
an efficient aanner to avoid waste. Routine quality control of 
all aspects of production are his responsibility, including 
the grinding of the aaterials, casting slip production and 
tile ·d~st" production, pressing, casting. glazing, drying and 
firing processes. 

Qualification: The supervisor should have good secondary or 
university level education in a technical subject with 5 years 
experience as a line aanager in a aanufacturing company and 
preferably with ceramics experience gained at Hakerere 
University. 

e> Sales Manager 

The Sales Manager is directly responsible to the General 
Manager for all aspects of sales, marketing and distribution 
of the tile and sanitaryware products of the factory. The 
Sales Manager is responsible for all sales personnel at the 
factory site, Kampala sales office and Nairobi sales office. 
Other responsibilities include maintaining and expanding the 
customer base in both Uganda and Kenya in particular by 
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personal visits and, if necessary, advertising. Visits will be 
aade to other neighbouring countries also. It will be the 
responsibility of the Sales Manager to aarket all of the 
products of the factory to achieve sufficient aarket 
penetration, so that the factory can operate at its noraal 
feasible output by production Year 3. It ts the responsibility 
of the Sales Manager to provide all necessary aarket 
inforaation on developing trends, so that the factory can 
introduce new products to aeet the changing aarket 
requireaents. 

Qualifications: The Sales Manager should have degree-level 
education with 5 years experience at a senior level in the 
sales of aanufactured products, preferably within the building 
industry. 

f) Accountant/Office Manager 

The accountant ls directly respoPSible ~o the General Manager 
for all aspects of accounting, including the provision of cost 
figures for each section, calculation of working capital 
requireaents, preparation of prof it and loss accounts and 
balance sheets. As this is a saall factory the accountant will 
also take responsibility for the typist and security staff. 

Qualifications: The accountant aust have appropriate foraal 
accountancy qualifications, be faailiar with a standard pc 
coaputer for cost accounting, payroll control, control of 
debtors and creditors. 

g> Sliphouse operator 

The sliphouse operator ls directly responsible to the 
sanitaryware section production supervisor. He is responsible 
for grinding all of the individual raw aaterials in ball ail ls 
or blungers. He is responsible for aixing the ground aaterials 
and add~tive cheaicals into the-correct body formulations for 
wall tile floor tile and sanitaryware to aeet the requireaents 
of the production prograaae given by the supervisor. He will 
also be required to assist in the maintenance of the aachinery 
in the sliphouse. 

Qualification: Good secondary education of a technical nature 
with a aechanical aptitude. Ceramics course froa Hakerere 
University would be advantageous. 

h> Casting operator 

The casting operator is directly responsible to the 
sanitaryware section production supervisor. He is responsible 
for casting the required number of sanitaryware article per 
day, acc~rding to the production prograame given to hi• by the 
supervisor. The duties involve casting, demouldtng, mould 
cleaning, wet fettling of product and keeping records of each 
mould use, to enable them to be changed according to the 
correct cycle of use to aaintain quality standards. 
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Qualifications: Good secondary education with a practical 
aanner. Good physical fitness is required. 

il Finishing operator 

The finishing operator is directly responsible to the 
sanitaryware section production supervisor for the inspection, 
fettling and cleaning <under dust extraction> of sanitaryware 
pieces prior to glazing. Any ainor iaperfections are reaoved 
wtth a sponge and clean vater. Pteces are checked for drying 
cracks vtth kerosene. A coapressed air blov gun ts used to 
reaove dust fro• the article. The f intshing operator ts 
responsible for reporting recurring faults fro• any particular 
caster, so that corrective action can be taken. He ts 
responsible for returning rejected vare to the casting 
departaent for refinishing or to the slip preparation area for 
scrap processing. A daily record is kept of all vare 
inspected. 

Qualifications: Good secondary education vith a practical 
aanner. Good physical fitness is required. 

jJ Glazing operator 

The glazing operator is directly responsible to the 
sanitaryware section production supervisor for the glazing of 
all sanitaryware articles, according to the production 
prograaae requireaents. 
Dried pieces of sanitaryvare are glazed on a turntable in a 
glaze booth using a aanually operated spray gun. 

Qualifications: Good secondary education with a practical 
aanner. Good physical fitness is required. 

k> Kiln car loader and unloader 

The kiln car loader and unloader are directly responsible to 
the sanitaryware section production supervisor for the loading 
of kiln cars with the glazed sanitaryware pieces required by 
the production prograame. After firing is completed the cars 
are unloaded and the pieces taken to the fired selection and 
packaging section. Records of all items with notes of any 
daaage are reported daily for each kiln car. 

Qualifications: Good secondary education with a practical 
aanner. Good physical fitness is required. 

l> Fired selection and packaging 

The operator is responsible to the sanitaryware section 
production supervisor for the inspection of all fired articles 
and the packaging of good quality items for transport to the 
sales off ices or direct to custoaers. He ts responsible for 
returning pieces for repair and refire back to the glazing 
department. Daily records are kept of the quality standard of 
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all products. 

Qualification: Good secondary or university education with a 
practical aanner. Good physical fitness is required. 

•> General labourer 

The general labourer is responsible to the sanitaryware 
section production supervisor to carry out aiscellaneous 
duties in the production area, including cleaning of the 
factory and acting as a relief worker, as required. 

Qualification: Good secondary education with a practical 
aanner. Good physical .fitness is required. 

n> Finished Goods Supervisor 

The finished goods supervisor is responsible to the 
sanitaryware section production supervisor for the storage of 
both the packaged sanitaryware and packaged tile. He is 
responsible for aaintaining daily records of finished stock at 
the factory and for its transfer to the sales shop, as 
requested by the sales departaent. 

Qualification: University education with soae years experience 
in controlling stocks and/or sales in the building aatertals 
industry. 

o> Houldaaker 

The aouldaaker is responsible to the sanitaryware section 
production supervisor for the production of sanitaryware 
working aoulds aade out of Plaster-of-Paris. At less frequent 
intervals additional case aoulds will have to be aade. The 
aouldmaker is responsible for aaintaining the aaster aoulds 
and case aoulds in good condition by ensuring that they are 
always properly stored after use. The aouldaaker aust aaintain 
records of the life of all aoulds fro• the inforaation 
supplied by the casting departaent and adjust his working 
technique, if the life reduces. 

Qualification: Good secondary education with a practical 
aanner. Good physical fitness is required. 

p> Tile press operator 

The press operator is responsible to the tile section 
production supervisor for the efficient operation of the tile 
press. He is responsible for producing wall tile and floor 
tile according to the requirements of the prorluction 
programme. He is expected to as~ist the mechanic, whenever the 
press has to be changed froa wall tile to floor tile 
production. 

Qualification: Good secondary education with soae experience 
of working as a machine operator in aanufacturing industry. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

235 

q> Tile kiln car loader and unloader 

The operator is responsible to the tile section production 
supervisor for the loading of pressed tile onto kiln cars. 
unloading biscuit tile after the biscuit fire, loading the 
glazed tile after spraying and unloading the glazed tile after 
the glost fire. 

Qualifications: Good secondary education With good physical 
iitness. 

r> Tile glazing operator 

The glazing operator is responsible to the tile section 
production supervisor for the operation of the tile glaze 
line. Responsibilities include feeding tile on to the feed 
conveyor, ensuring that the glaze aixing tanks are filled 
regularly by the laboratory personnel a~d that the glaze 
waterfall and glaze di~c spray are operating correctly. 

Qualifications: Good secondary education, preferably with a 
course in ceraaics froa Hakerere University. 

s> Hechanic 

The aechanic is responsible to the tile section production 
supervisor for routine aechanical aaintenance throughout the 
factory. He is responsible for preparing a detailed 
aaintenance schedule for each aachine or itea of equipaent in 
the factory. Records of all aaintenance carried out will be 
kept on a daily basis. 

Qualification: Good secondary education with foraal 
qualification in engineering and 5 years experience in a 
aechanical engineering or aaintenance environaent. 

t> Electrician 

The electrician is responsible to the tile section prod~ction 
supervisor for routine electrical aaintenance throughout the 
factory. He is responsible for preparing a detailed 
aaintenance schedule for each machine or itea of equipaent in 
the factory. Records of all aaintenance carried out will be 
kept on a d~ily basis. 

Qualifications: Good secondary education With formal 
qualification in electrical engineering. Knowledge of all 
electrical safety laws. 5 years experience as an electrician 
in an industrial envtronaent. 

u> Laboratory assistant 

The assistant reports directly to the laboratory supervisor 
and carries out routine quality control tests on the raw 
•aterials and at each stage of the production process. 
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Qualification: Good s~condary education, preferably with a 
ceraaics course froa Makerere University. 

v> Sales clerk 

The sales clerk reports to the Sales Manager in Kaapala, lr in 
the case of the Nairobi office, to the Salesaan. The 
responsibility includes, contact vith custoaers, taking of 
sales orders, issuing sales tickets and for cash custoaers, 
issuing receipts. Good liaison aust be aaintained between the 
drivers and the sales offices. 

Qualification: Good s~condary education with previous sales 
experience. Pleasant personality. 

w> Salesaan - Nairobi 

The salesaan is responsible to the Sales M4nager for the sales 
operation in Nairobi. His responsibility is to aarket the tile 
and sanitaryvare products to custoaers in the Nairobi area 
efficiently and to generate aore sales in Kenya generally. He 
is responsible for the sales clerk and security personnel at 
the Nairobi shop. 

Qualification: Good secondary or university education with 
previous sales experience in a position of soae 
responsibility. Previous experience in the Kenyan or legional 
building aaterials industry vould be advantageous. 

x> Security 

Security personnel at the factory are responsibl~ to the 
Accountant/Office Manager, those at the Kaapala sales office 
are responsible to t~e Sales Manager and those in Nairobi to 
the Salesaan. The responsibility is for the security of the 
relevant preaises on a 24 hour basis by working a 3-shift, or 
2-shift syste•, as required. 

Qualifications: Good secondary education, physically fit and 
honesty. 

y> Typist 

The typist reports to the Accountant/Office Hanager and is 
responsible for receptionist duties and typing duties, a~ 
required by the office needs. 

Qualifications: Good secondary education with a high standard 
of written and spoken english. A typing speed of 40 wpa is 
required. Knowledge of Pc coaputer operation would be an added 
advantage. 

z> Foreign Technical Hanager 

The technical aanager will report to the board of directors 
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and will assist the General Hanager in all his duties, 
including all technical aspects of the operation, training of 
personnel, installation of aanageaent inforaation systeas and 
cost controls. Assistance will also be given on aarketing, if 
required. Achieving and aaintaining the quality of the 
products to noraal european standards, as quickly as possible 
will be a priae objective. Training of the local General 
Hanager in all aspects of ceraaic aanufacture Will be a priae 
objective, so that he is fully trained by the tiae the foreign 
technical aanager leaves the country. 

Qualifications: Degree in Ceraaic Technology and at least 10 
years experience in senior aanageaent of ceraaics factories in 
developing countries .. 

I 8.6 Considerations of aanpower for alternative Kaapala si~e 
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There are considerable labour and staff cost savings to be 
aade overall, if the proposed project is carried out at the 
African Ceraaics Coapany Liaited site near Kaapala. By merging 
the existing operation with the new project, the advantages of 
true synergy is achieved, as the product lines are 
coapleaentary and not coapetitive, although the production 
processes in aany areas are very siailar. Therefore, the 
personnel now involved in raw aatertal preparation and 
processing for only one product; crockery, could also cope 
with the preparation of the raw aaterials for wall tile, floor 
tile and sanitaryware. No additional personnel would be 
involved, as the departaent appeared under-utilized and 
overaanned. 

Similarly in the kiln loading and unloading section, the 
personnel are under-utilized and some of these personnel could 
be transferred to tile or sanitaryware loading and unloading. 
Fewer additional personnel will therefore be required for the 
additional product lines. 

The service departments, such as the laboratory, aatntenance 
department and aouldmaking would also service the additional 
product lines of tile and sanitaryware. Of these departaents 
only the laboratory requires to be strengthened by the 
employment of a supervisor. As the existittg aouldaaker is 
already experienced in the making of crockery moulds, the 
training of this man in the skills of sanitaryware aouldaaking 
would be more effective than training a man with no 
experience. Similarly the existing laboratory personnel would 
also be more effective after training in the quality control 
aspects of tile and sanitaryware, as they are already familiar 
with an industrial ceramics process. 

In administration and sales there would be additional savings, 
as the office clerks and sales staff would be common for all 
product lines. A Sales Hanager and Accountant would, how~ver, 

be required, as African Ceramics Company Limited currently has 
no personnel for these positions, the General Hanager carrying 
out these duties, as best as he is able. 
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In suaaary. we can state that there would be considerable unit 
cost labour savings. not only on the new project for tiles and 
sanitaryware but also on the e~tsting crockery production 
operation, as aany of the existing costs could be divided 
aaong all the different product liues, instead of having to be 
allocated to the single product of crockery. Overall 
profitability would therefore be iaproved. 

In the event that the option of aerging operations ts not a 
practical proposition in the near future and that only a new 
factory could be considered, there would be no difference in 
aanpower requireaents or aanpowe: costs between the 
alternatives of ~ new factory in Hbarara or a new factory tn 
Kampala. 
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SECTION IX 

IHPLEHENTATION SCHEDULING FOR 

THE ESTABLISHMENT OF A NEW PLANT 
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IX. IHPLEHENTATION SCHEDULING FOR THE ESTA8LISHHENT OF A NEW 
PLANT 

9. 1 Introduction 

Following this pre-feasibility study, it is recoaaended that 
the local proaoters investigate in depth the possibilities of 
reducing the capital investaent costs of the project, 
particularly in regard to the local building costs. Reducing 
these costs below the current noraal accepted price !evels, by 
perhaps using saall local builders with whoa the proaoters can 
agree lower rates, would increase the attractiveness of the 
project. 

This iapleaentation period therefore coaaences after the 
decision is aade by the proaoters to proceed and also after a 
basic financing package has been agreed and the foreign 
Consultant has been contracted. 

9.2 Data and activities 

9.2. 1 Project iapleaentation aanageaent ~ detailed planning 

As the local sponsoring coapany has no director, who is 
experienced in the project aanagement or planning of a new 
industrial enterprise, it is therefore essential that the 
neces~ary expertise in these important areas is provided by a 
foreign consultancy for this six-aonth period, which coamences 
immediately the decision to proceed is made by the proaoters 
and the Consultants are aobilized. 

However, as directors of the sponsoring company would be 
available for part of the time of the implementation period to 
assist in the general supervision and local arrangeaents, this 
will reduce the time spent on-site in Uganda by the foreign 
consultants. Continuous contact would be maintained between 
the consultants and the directors of the company. 

During this first six-month period the consultant project 
manager and engineer would visit Uganda for approximately one 
month to finalize all aspects of the project, including: 

i> Site and building requirements, arrangement of tenders 
for Civils and building work and also arrangements for 
power and water supplies, evaluation of bids with local 
sponsor, allowing the award of the contract to be given 
by the end of the field visit by the consultants. 

ii) Arrangements of financing both the local inputs and the 
foreign inputs with the financing institutions. 

iii> Arrangements for the technology supply, in respect to 
sanitaryware design and moulds will be decided with the 
promoters and initiated. The consultants would then 
follow up these arrangements throughout the six month 
planning period, on their return to Europe. 

iv) Arrangements for the employment of labour and staff 
according to the requirements of the implementation 
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schedule. 
v> Arrangeaents for the tendering of all necessary foreign 

equipaent and supplies will be aereed with the local 
sponsor and will then be iaplemented by the consultants 
in Europe. 

During the early part of the initial six aonth period the 
Consultants recoaaend that the proaoters visit at least one 
saall-scale tile and sanitaryware factory to becoae personally 
faailiar with the entire production process and aanageaent 
requireaents of such a factory. Suitable factories to visit 
would be the Zaabia Ceraaics Coapany in Zaabia, the Lanka 
Ceraaics Coapany in Sri Lanka, or Vernon Tutbury Bathrooms 
Liaited, U.K. <see ApRendix H for contact addresses>. 

Costs of project iapleaentation aanageaent 

Foreign costs, including fees, travel-~ hotel 
Local costs 

Total costs 

Costs of detailed engineering and planning 

Foreign costs, including fees, travel ~ hotel 
Local costs 

Total costs 

USD 

24,000 
4,000 

28,000 

24,000 
n i 1 

24,000 
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Schedule 9. 1 BAR CHART OF IHPLEHENTATION 

YEAR 1 'fEAR 2 
0 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 ---Hanageaent of project 

Licence approvals 
Site purchase 

Detail planning, tendering 
Specification 
Tendering 
Ordering equip•ent 

Supervision, co-ordination 
Civils ~building 
Equipaent delivery 
Equip•ent installation 
Equipment test-run 
Process test-run, training 

Build-up of admin, recruit 
Local labour 
Overseas training 
Administrative staff 

Arrangements for supplies 
Order foreign supplies 
Deliver foreign supplies 
Order local supplies 
Deliver local supplies 

Arrangements for marketing 
Sales ~ •arketing staff 
Sales shop lease 

Build-up connections 
Preli•inary expenses 
Co••ercial production 

., __ _ 

-



• 
I 243 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9.2.2 Supervision and co-ordination 

During the construction and start-up period, which will 
raqu1re a total period of 18 aonths, the foreign consultants 
will supervise and co-ordinate all aspects of the civil and 
build~ng construction, aachinery purchase, delivery, erection 
and coaaissioning on site. The directors of the local company 
would be responsible for the-purchase of the lease on the 
chosen factory site. They would also assist in the day-to-day 
supervision of the building and aachine erection work on site 
and would arrange the clearance of all imported items. Any 
necessary Governaent approvals, in respect to the project, 
would be arranged by the directors of the local sponsoring 
company, so that no delays occur to the implementation of the 
project. 

The foreign consultants will be responsible for co-ordinating 
the supply of equipment to the site, according to the agreed 
iaplementation programme. Inspection of_machinery and 
equipment Will be undertaken by the consultants prior to 
shipment, where this is necessary and arrangements for its 
erection and coamissioning by foreign engineers will be co
ordinated with the requirements on site. The consultants will 
provtds an engineer to supervise the erection and 
comaissioning of all of the machines by the individual 
suppliers' engineers, so that all inputs are co-ordinated 
properly. The local directors of the sponsoring company would 
be responsible for providing any local labour f0r this work at 
the correct time. 

As each of the machines is delivered and erected they will be 
tested individually, to ensure that they are operationally 
serviceable. Once the entire equipment and machinery has been 
installed, the complete process will then be tested by 
carrying out a series of test runs. Any problems, which occur 
with any of the equipment or machines will be corrected before 
they are formally handed over to the company at the end of 
Year 2 for normal operations to commence. 

The construction, erection and installation supervision will 
involve the inputs of a foreign kiln engineer for a period of 
one man-month and equipment installation engineers for a 
period of four man-months. Local superviston by the directors 
of the sponsnr company will be continuous. 

The suf~rvision of the machinery and process commissioning 
period will require the services of a foreign project manager 
for a six-month period and the services of process engineers 
for a total of six man-months. Local supervision by the 
directors of the sponsor company will be continuous. It is 
anticipated that the foreign project manager would remain with 
the company after commissioning has been completed by the end 
of Year 2, to act as the foreign technical manager, who would 
assist the local General Manager in the operation of the 
company. 
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Costs of supervision, co-ordination, test run ~ take over 

Foreign costs of construction, erection 
and installation supervision ~ liaison 

Coaaissioning and supervision services 

Total foreign costs 

Local supervision costs 

Total foreign ~ local costs 

USD 

94,000 

210,0vO 

304,000 

6,000 

310,000 

I 9.2.3 Build-up of adainistration and labour 

Period 1 Clst six-months Year 1> 
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During this planning period, the directors of the local 
sponsor company wiil carry out all the necessary groundwork to 
prepare for the employaent of local personnel fro• the start 
of construction in Period 2. Interviews will be held with 
suitable candidates and agreeaent made on the starting date of 
their eaployment, salaries and in-kind benefits. 

Period 2 <2nd six-months Year 1) 

As outlined in Section VIII, it is necessary for soae key 
personnel to undergo overseas training for a period of three 
months and this must be carried out at an early stage of the 
project, so that the training programme can be continued on 
site, prior to the production start-up, under the supervision 
of the foreign engineers. In period 2 the four key personnel 
will be sent to Europe for training in their respective 
fields. These personnel will be the tile production 
supervisor, the sanitaryware supervisor, the mouldmaker and 
one se~itaryware caster. 

As construction begins in this period, it is necessary to 
employ the 4 security personnel for the factory site, the 2 
maintenance staff, 3 tile section personnel and 4 sanitaryware 
personnel. including a supervisor. These personnel would work 
directly under the foreign technical management team, to 
initially assist construction, as and wher~ required. 

Period 3 <1st six-months Year 2> 

In this period the administration team of General Manager, 
Accountant and Typist would be employed and the production 
personnel would be strengthened by personnel returning from 
their overseas training to a total of 4 personnel tn the tile 
section and six personnel in the sanitaryware section. 
Training of all of these personnel would be progressively be 
carried out, as more equipment was delivered to site. 
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Period 4 <2nd six aonths Year 2> 

During this period of aachinery testing and process 
coaaissioning the production labour will be increased to a 
total of 12 personnel, including supervisors and laboratory 
personnel. The tile section will be increased to 10 personnel, 
including the supervisor. 

Costs of pre-production labour and staff 

Period 2 costs 

Foreign costs of training Ugandan personnel 

Tuition costs 
Travel costs 
Living costs 
Total foreign costs Period 2 

Local costs 

Salaries of Ugandan overseas trainees 
4 x USh 44,000/aonth x 3 aonths = USh 528,000 
4 security + 2 aaintenance 
<4 x USh 29,000/aonthl + <2 x 35,000J x 6 aonths 

= USh 1, 116,000 
Tiles section <3 x USh 29,000 x 6 aonthJ 

= USh 522,000 
Sanitaryware 1 x USh 44,000 x 6 aonth 

3 x USh 29,000 x 6 aonth 
= USh 786,000 

Total local costs Period 2 

Cost <USD> 
64,000 
8,000 

10,000 
82,000 

Cost CUSDJ 

733 

1. 55(; 

725 

1, 092 
2,700 

Total foreign 8. local labour costs Pertod 2 USD 84,700 

Period 3 costs 

Administration 
General Han ager USh 130,000 x 
Accountant USh 64,000 x 
Typist USh 29,000 x 

General 
4 Security g, 2 maintenance 
Tiles 
1 x USh 44,000 x 6 11onth 
3 x USh 29,000 x 6 month 
Santtaryware 
3 x USh 44,000 x 6 month 
3 x USh 29,000 x 6 month 

Total local costs 

6 111onth 
6 month 
6 month 

Total 

Total 

Period 3 

Cost 
USh 

780,000 
384,000 
1741000 

1,338,000 

1, 116, 000 

264,000 
522,000 

792,000 
_52~,000 
3,216,000 

4,554,000 

Cost 
CUSD> 

1, 858 

4,467 

6,325 
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Period 4 costs 

Adainistration 

General 
Tiles 
1 x USh 44,000 x 6 aonth 
9 x USh 29,000 x 6 aonth 
Sanitaryware 
3 x USh 44,000 x 6 aonth 
1 x USh 25,000 x 6 aonth 
8 x USh 29,000 x 6 aonth 

246 

Total lo~al costs Period 4 

9.2.4 Build-up of Supplies 

Cost 
<USh> 

1,338,000 

1, 116, 000 

264,000 
1,566,000 

792,000 
150,000 

1,392,000 

6,618,000 

Cost 
<USD> 

9, 191 

Certain supplies for the factory aust be iaported and to 
ensure that they are on site well before the test running of 
the aachines and process coaaissioning takes place, they aust 
be iaported at an early date, aaking allowance for any 
possible delays. Therefore iaported ball clay, glazes, 
consuaables will be ordered in Period 2 and iaported Plaster
of-Paris, packaging aaterials and cistern fittings will be 
iaported in Period 3. Local raw material supplies will be 
arranged in Period 3. Local supplies such as oils, grease and 
cleaning aaterials will be required on a continuous basis fro• 
Period 2. Iaported aaterials will be arranged, so that three 
aonths stock will be provided for. 
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Schedule 9.2 Pre-production Supplies CUSDl 

PERIOD 2 PERIOD 3 PERIOD 4 TOTAL COST 
Item Foreign Local To_!a l Fp_re i_gn __ Lo~_l _J'o~l _ Foreign _Loc~l _Tottl_ l'_ortl&n Lo ca 1 Tota 1 
Sanitary 
-ware 
Clay 3,825 - 3,825 - 5,066 5,066 - - - 3,825 5,066 8,891 
Plaster - - - 1,035 - 1,035 - 52 52 1,035 52 1,087 
Glaze 3,973 - 3,973 - 199 199 - - - 3,973 199 4, 172 
Consumable 1,000 - 1,000 - 50 SO - - - 1,000 50 1,050 
Packaging - - - 385 385 770 - 19 19 385 404 789 
Cistern ftg - - - 11,385 - 11,385 - 569 569 11,385 569 11,954 

Totals 8,798 8,798 12,805 5,700 18,505 640 640 21t603 6,340 27,943 
Total Sales 

Tax 1, 494 1, 494 1, 404 1, 404 2,898 2,898 

Tiles 
Clay - - - ~ 18,055 18,055 - - - - 18,055 18,0~5 
Glaze 10,260 - 10,260 - 513 513 - - - 10,260 513 10,7--3 
Consumable - - - - 500 500 - - - - 500 5v0 
Packaging - - - 16,813 570 17,383 - 840 840 16,813 1,410 18,223 

Totals 10,260 - 10,260 16,813 19,638 36,451 - . 840 840 27,073 20,478 47,551 
Total Sales 

Tax - - - - 3,040 3,040 - 1, 849 1, 849 - 4,889 4,889 

Grand Total 19,058 - 19,058 29,618 25,338 54,956 - 1!480 1!480 48,676 26,818 75,494 

Grand Total 
Sales Tax - - - - 4,534 4,534 - 3,253 3,253 - 7.787 7,787 

The above schedule assumes that the local costs of imported items, ie: import duty and sales tax are paid 
on delivery, which will be in the period following the order and payment by Letter of Credit on shipment. 
These local costs are based on the assumption that under the new investment code of November 1990, import 
duties for the inputs of exported items are reclaimed. As approximately 50 per cent of the production is 
to be exported, only 50 per cent of the tmport duties have been put in the above schedule. 
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9.2.5 Pre-production aarketing 

During Period 4 the Kaapala sales personnel will be recruited. 
including Sales Manager. sales clerk. forklift driver and 
truck driver. This will enable the shop lease to be arranged 
and the initial sales and •arketing tasks to be arranged, 
prior to coamercial production co••encing. 

Costs of pre-production •arketing 

Labour costs 1 x USh 80,000 x 6 •onth 
4 x USh 29,000 x 6 •onth 

Total 

Shop lease 
Office equip•ent 

USh 
480,000 
696,000 

1,176,000 

Total sales pre-production costs 

1,633 

2,000 
8,000 

11,633 

9.2.6 Arrange•ents for connections with local authorities 

The local directors of the sponsor coapany will arrange for 
all Governaent approvals and payment of the necessary fees 
during Period 1 of the project. 

Cost USO 2,000 

9.2.7 Preliminary and capital-issue expenses 

The legal fees for incorporation, initial printing and 
advertisement requirements and incidental start-up expenses 
during Period 1 are estimated to cost: 

USO 6,000 
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Schedule 9.3 Pre-production Capital Expenditure by Period and Year <USD> 

YEAR 1 YEAR 2 
PERIOD 1 PERIOD 2 PERIOD 3 PERIOD 4 

Foreign Local Total Foreign Local Total Foreign Local Total Foreign Local Total 

24,000 

24,000 

1, 000 

2,000 

6,000 

25,000 

24,000 

2,000 

50,000 

82,000 

19,058 

1t000 

2,000 

2,700 

1 ' 000 - 1 t 000 

52,000 50,000 2,000 

84,700 - 6,325 

19,058 29,618 25,338 

6,000 10,000 SS,000 65,000 

1t000 1,000 1, 000 

52,000 204,000 2,000 206,000 

6,325 9, 191 9, 191 

54,956 1,480 1,480 

11 , 633 1 1 t 633 

48,000 9,000 57,000 161,058 60,700 221,758 79,618 34,663 114,281 204,000 25,304 229,304 

4,543 4,543 3,253 3,253 

Note: Local costs include import tax of imported items less 50 per cent drawback for 50 per cent exports. 
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Schedule 9.4 Summary of Pre-production capital expenses <USD> 

1. Management of project implementation 
2. Detail planin& & tendering 
3. Supervision, co-ordination, test run, 

take-over of civil works & equipment 
4. Baild-up of adainistration, recruit-

aent & training of staff & labour 
5. Arrangements for supplies 
6. Arrangeaents for marketing 
7. Build-up of conn~ctions 
8. Preliainary & capital issue expenses 

Totals 
Sales Tax 

Foreign 

24,000 
24,000 

304,000 

82,000 
48,676 

Local 

4,000 

6,000 

Total 

28,000 
24,000 

310,000 

18,216 100,216 
26,818 75,494 
11,633 11,633 
2,000 2,00Q 

10,000 61,000 71,000 

492,676 129,667 
7,796 

622,343 
7,796 
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X. FINANCIAL AND ECONOMIC EVALUATION 

The results of the financial analysis are shown in the 
accoapanying tables created by the COHFAR model. In all cases. 
due to the uncertainty of trying to estimate inflation over 
such a long period and the potentially aisleading results this 
could produce, constant prices have been used. These are shown 
in US Dollars. As all builders and retailers are operating 
their businesses based on the bureau rate of exchange, ie: the 
free •arket exchange rate and not the bank rate of exchange, 
which is currently <February 1991> USh 614 per USD, we have 
used the bureau rate in all conversions from the local 
currency, in order to be totally realistic. The bureau rate of 
exchange used in this financial analysis is that, which was 
current during the per~od October 1990 to January 1991, ie: 
USh 720 per US Dollar and this is the effective and accepted 
Shadow Price for this pre-feasibility study. 

We are aade to understanrl that the policy aim of the 
Governaent is to aove the exchange rates much closer to each 
other and eventually hope to equalize them. On this basis the 
exchange rate of USh 720 per USD, which the Consultants have 
used for this pre-feasibility, was deemed to be an acceptable 
and realistic rate over the next few months. 

10. 1 Financial assessment of investment and production cost of 
a new plant 

10. 1. 1 Total initial investment costs 

From the previous sections the summary of total investment 
costs is: 

Land anJ site preparation 
Civil and engineering works 
Technology and equipment 
Pre-production capital costs 

Total investment costs 

USD 

9,000 
1,455,000 
2,773,000 

622,343 

4,859,343 

10.1.2 Inventories and Net Working Capital requirements 

a> Inventories 

It is necessary to hold three months supply of both imported 
raw materials and local raw materials at the factory, to 
ensure that, in the event of transportation delays of the 
imported materials, the factory has sufficient reserve to 
maintain production. In the case of the local raw materials, 
where advance testing Will be necessary prior to use, 
sufficient stock is required, so that only pre-tested material 
is used for production. 
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As most spare parts are i•ported. a three month supply of 
nor•al spares aust be kept on stock to avoid a situation, 
where the production is halted for a considerable period due 
to the lack of a relatively small spare part. 

As this is a s•all factory. it is realistic to work with a 
finished inventory of 7 days with good organization of the 
production schedule. so that it accurately •eets the 
requirements of the sales department. The finished stock has 
been costed at the factory cost plus ad•inistrative overhead 
cost. divided by the coefficient of turnover. 

In additinn to the finished products, held at the factory and 
the sales shops in Kamp~la and Nairobi, the factory ~ill 
always have approximately 7 days production in various stages 
of the production process, due to the type of technology used. 
This work-in-progress is costed at 60 per cent of tha finished 
gonds cost. divided by the coefficient of turnover. 

b> Net working capital requirements 

The working capital requirements have been based on the above 
inventory requirements and an average 30 days accounts 
receivable and 30 days payable. This takes into consideration 
that a proportion of the sales and purchases will be in cash. 

Cash-in-hand requirements has been estimated at approximately 
2.6 per cent of net working capital in Production Year 3 <100 
per cent normal feasible production>. 

10. 1.3 Annual production costs at lOOX of feasible plant 
capacity 

Summary oi raw material and input costs by product 

a> Tile raw material and input costs CUSD> 

Sales 
Tax 

7,220 
4,514 

200 

228 
7,260 

137 
G60 
300 
150 

Total 
Cost 

79,442 
47,607 

2.200 

2,508 
76,560 

1, 454 
6,960 
3,300 
1, 650 
2.000 

32,961 
10 000 

,,,..--~~~~~~-~~~~~~~~~~~---<~~~~~~~~~~~~~~ 

20,671 266.642 
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The foreign costs of the raw aaterials and inputs aaount to 
42.9 per cent (incl. Sales Tax>. 

b> Sanitaryware raw aaterial and input ~osts CUSD> 

I tea 

Ceraaic raw 
Material 
laported clay 
Glaze 
Plaster 
Consumables 
Packaging 
- pallets 
- polythene 
Cist. fitting 
lap. spares 
Local spares 
Build. repair 
Water 
Electricity 
Fuel Oil 

Foreign 
Cost 

15,300 
15,893 
4, 140. 
4,000 

1, 540 
45,540 

6,000 

x 

16.5 
17.911 
4.5 
4.3 

1. 7 
49.3 
6.5 

Local 
Cost 

19,499 
765 
795 
207 
200 

l t 540 
77 

2,277 
300 

3,000 
! • 500 
2,000 

13,024 
10,000 

35.4 
1.4 
1. 4 
0.4 
0.4 

2.8 
0.2 
4. l 
0.5 
5.4 
2.7 
3.6 

23.6 
18. 1 

Sales 
Tax 

1, 950 
1, 683 
1, 748 

455 
440 

154 
169 

4,994 
660 
300 
150 

Total 
Cost 

21, 449 
17,748 
i8,436 
4,802 
4,640 

1 ,694 
1, 786 

52,811 
6,960 
3,300 
l t 650 
2,000 

13,024 
10,000 

Total 92,413 100.0 55, 184 100.0 12,703 160,300 

The total foreign costs of the raw materials and inputs amount 
to 57.7 per cent (including Sales Tax>. 

Summary of annual costs of labour and adMinistration by 
product 

a> Tiles 

Direct costs 
SOX of Indirect costs 
SOX of Administration 

Total 

b> Sanitaryware 

Direct costs 
50X of Indirect costs 
SOY. of Administration 

Total 

Cost 
Foreign 

43,000 

43,000 

43,000 

43,000 

US Dollars 
Local 

11,850 
1t550 
1. 858 

15,258 

11,383 
1, 550 
1t859 

14,792 

Total 

11,850 
1t550 

44,858 

58,258 

11,383 
1,550 

44,859 

57,792 
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Suaaary of aiscellaneous factory overheads 

Leasing costs of Hbarara site 
Safety iteas 
Cleaning aaterials 
Laboratory aateri~ls 
Mobile plant running costs 
Maintenance and labour costs <see VIII> 

Total aiscellaneous factory overheads 

Cost CUSD> 

400 
2,000 
2,000 
2,600 

18,400 
3, 100 

28,500 

10. 1.4 Project financfng and available financial sources 

A. Investaent environaent 

a> New Investaent Code, Nove•ber 1990 

The parts of the new invest•ent code, which are taportant to 
the proposed tile and santtaryware project are: 

i) Exe•ption fro• i•port duties and sales tax on iaported 
plant and •achinery. 

ii) If the invest•ent is carried out in phases, all phases 
apply for the exe•ption. 

iii) A Ugandan investor •ust iaport machinery valued at least 
USD 200,000 to be eligible for the incentives, or 

iv> The project •ust earn at least 25 per cent of total 
earnings in foreign exchange from exports. 

v> An eligible project, for a period of five years from the 
commencement of operations, will b~ entitled to exem~tion 
from corporation tax, Withholding tax and tax on 
dividends. 

vi> A foreign investor and his expatriate staff are exempt 
fro• payment of import duty and sales tax on one motor 
car for personal use and personnel and household effects 
within 12 months of arrival. 

vii) A drawback of duties and saies tax payable on imported 
inputs used in producing goods for export. 

bl Existing taxation system affecting investments in Uganda 

il Sales Tax and Customs Duties 

The operation of sales tax is to be altered for the 1991 tax 
year, so that it operates on the lines of a Value Added Tax 
<Source: Uganda Hanufacturers' Association "The Hanufacturer", 
December 1990>. A tax credit equivalent to the amount of sales 
tax paid on the raw materials in any tax period will be 
allowed to the tax payer against the sales tax liability on 
the finished goods he sells in any period. For tile and 
sanitary~are production the sales tax charged on inputs is 
currently 10 per cent. The sales tax on finished goods, such 
as tiles and sanitaryware is currently 30 per cent. 
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The tax credit includes the sales tax paid on raw aaterials 
used in the manufacture of goods, which are exported. 

In making the sales tax return for any period a tax payer will 
show the tax paid on his purchase of raw materials in that 
period and subtract that amount froa the gross sales tax due 
on his sales in the period. 

Under the existing tax legislation exports are exeapted in any 
case froa sales tax. Under the new investment code exporters 
can claia a draw-back of custoas duties and sales tax for all 
raw aaterial inputs for the exported products. As all sales 
t~x paid on raw Materials, whether for local sale or for 
export can now be credited against the sales tax due on goods 
sold locally, the aain effect of the new investaent code is on 
the additional draw-back of the custo~s duties. The draw-back 
should be deducted fro• the ex-factory price in deteraining 
the export price. 

Since approxiaately 50 per cent of production is for the 
export market, only half of the customs import duties actually 
paid in a year are shown in the COHFAR analysis, as a local 
expense for the factory, the reaaining 50 per cent Will be 
reclaimed by the company. 

Under the new Investment Code, no import duties or sales tax 
are payable on imported machinery and equipment for a new 
factory. 

ii) Corporation Tax 

Corporation Tax is charged at 40 per cent of the taxable 
profit. However certain investment allowances can be set 
against tax. These include a one-time allowance of 20 per cent 
of Machinery costs in the first year of production, an 
Industrial Building Allowance of 4 per c~nt of the cost of 
buildings and machinery in the first year and 4 per c~nt on 
the residual in each succeeding year. Under the new Investment 
Code there is also a five-year tax holiday. 

iii) Depreciation 

The current allowable depreciation rates for taxation purposes 
are: 

Vehicles 
Machinery and Furniture 
Buildings 
Pre-production Expenditure 

25 
12.5 
2.5 - 4.0 
10 
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B. Sources of finance 

al East African Development Bank, Kampala 

This bank has a policy of lending in foreign currencies for 
the plant and equipaent of a project. 

Their current interest rate is 14 per cent for loans of over 5 
- 10 year term. There is a maximum three year grace period and 
then repayments are semi-annually. The client takes the 
exchange rate risk on all loans. Nor•al security is required 
for the loan in the fora of land and buildings. 

The ainim~a size of a loan is SDR 100,000 (exchange rate SDR 
1.4/USDl and the aaxiaua is SDR 2.5 million CUSD 1.78 
million>. 

Due to the shortage of foreign exchange in East Africa 
generally and also due to the large exchange rate movements, 
the bank is now very hesitant to lend to projects, which are: 

al dependent on imported raw materials and 
b> do not export 

This ts based on the fact that the Ugandan Shilling had an 
exchange rate of USh 60/USD tn 1987 and had fallen to USh 480 
at the off tctal rate in December 1990. In the opinion of the 
EADB, local prices would be difficult to raise by the same 
factor and companies could not then service their foreign 
currency debts. 

b' Uganda Commercial Bank, Kampala 

In partnership With The World Bank, under its small-scale 
industry terms, the bank is prepared to loan up to USD 300,000 
in local currency for a five year period with a one year 
moratorium on repayments. The current interest rate is 36 per 
cent per year, except for coffee rehabilitation related 
proj~cts, which have an interest rate of 25 per cent. Interest 
is payable quarterly or monthly. 

As ~ecurity the bank normally takes debentures with a mortgage 
on the land, buildings and machinery. The bank does not 
normally like dividing loans among different !1anks, due to the 
problems of maintaining sufficient security and splitting of 
mortgages. 

c> Uganda Development Bank, Kampala 

The bank has two sections, one lending to small enterprises 
with re~uirements up to a maximum of USD 300,000 and an 
industrial section, which can lend amounts from USD 300,000 to 
over USD 3.0 million. 

The bank finances t:.e foreign cost of a project, including 
machinery, equipment, vehicles, technical assistance, 
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technical aanageaent and up to six months supply of iaported 
raw aaterials. The bank can only finance t~e cost of 
buildings, if these are special structures with a high i•port 
content. 

The noraal loan is arranged over a five year term with a one 
year or two year grace period, with quarterly repayaents 
thereafter. The aaxiaua loan period, which can be negotiated 
is ten years. The loan is fixed in teras of Uganda Shillings 
at the date of disburseaent at the bank rate and the coapany 
repays the bank in Shillings. Fro• 1991 the bank is to change 
to the bureau rate. The current interest rate is 35 per cent. 

Security is required (or any loan and this would noraally be 
the land and buildings. To give the bank aore confidence in a 
project, it normally re1uires the sponsors to have an equity 
participation of up to 40 per cent of the total project cost 
and to have the building erected prior to giving a loan. 

Foreign currency loans are theoretically available at a rate 
of 14 per cent but these are only for coapanies, ~hich export. 
Companies repay these loans in foreign exchange. In practice 
these loans are noraally reserved for •proven exporters", such 
as coffee projects, which already have a proven record of 
exports. A new coapany for tiles and sanitaryware would have 
no such record, therefore would be unlikely to qualify for 
such a loan. 

Certain expenses related to loans must be noted, as they 
involve substantial costs. These are: 

a> 1 per cent commission on the ~otal loan for the appraisal 
b> 1 per cent commitaent fee for a line of credit 
c> USD 5,000 <max> for opening Letters of Credit, amending 

Letters of Credit in the event of suspension of l'nes of 
credit <quite coamon>. 

d) 6 per cent, payable in Shi·llings, for '3.n tndeper.dent 
valuation report for the buildings. A valuer irom the 
bank's approved short-list must be used for the 
valuation. 

Legal fees, which are involved in such loans, are very low. 

It was noted by the ban~ that delays in obtaining loans are 
Q_u i te nor ma 1. 

d> Development Finance Company of Uganda, Kampala 

The DFCU is actively seeking viable investment projects in 
Uganda, in which it can both invest equity and give loans. 
Equity is given in local currency, whereas any loan would be 
for all or part of the foreign exchange requirements, 
dependent on the project meeting its criteria. 

DFCU require that the sponsors include a cash equity input, in 
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addition to land and buildings, of approxiaately 15 per cent 
of the total cost of the project. 

The decision of whether to take an equity participation 
depends on when dividends occur and the equity stake aust be 
disposable on a buy-back agreeaent, or an agreeaent to sell to 
third--parties. They noraally expect to keep their equity stake 
for 10 dividend years, which noraally aeans up to a 15 year 
period before they expect to have the buy-back effected. 

Foreign exchange loans are for periods up to 10 years, with a 
aoratoriua of up to 3 years and repayaents bi-annually 
thereafter. The interest rates are currently 15 per cent per 
year, the interest be~ng billed half-yearly. Interest is 
payable on dll arrears. 

Expenses associated With the loans are: 

a> 2 per cent coaaitaent fee on the full loan, payable 1n 
foreign exchange. 

b> 3 per cent negotiation fee ~ coaaission, payable in 
Shillings. 

For security DFCU would take the aortgage title on land and 
buildings and would require personal guarantees or housing 
plots, if the security of the buildings was not sufficient for 
the total loan. The loan can be converted to equity but never 
to an extent that aaounts to aajority control of the coapany. 

If the coapany wishes to accelerate payaent of the loan, there 
would be a 25 per cent premium on the interest saved, 
calculated fro• the last payaent back to the first. The 
premium would be payable in advance. 

Loans would normally be in the range USD 500,000 to 700,000, 
USD 700,000 being a maxiaum. 

In the case of equity investment, DFCU would appoint a 
director to the board and any marketing or management 
agreements lasting longer than three months must be approved 
by them. Subsequent borrowing conditions are restricted and 
all capital expenditure must be approved by the DFCU board 
member. The normal equity stake in a company would be 10 - 20 
per cent. With an equity stake, the dividend policy must be 
that 50 per cent of net profit after tax is dis~ributed, once 
all loans have been repaid. 

One very important condition was that DFCU would not give 
equity or loans to a company, which did not export at least a 
proportion of its products. Because of this condition, which 
was identical to that of the East African Development Bank, 
the regional market, especially the important Kenyan market 
becom6s crucial to the success of the project. Without a 
regional market, the project would be unable to attract 
financing in Uganda. 
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In the case of a foreign aanageaent tea•, DFCU would prefer 
that the tea• was closely involved in the coapany by an 
initial equity investaent, or alternatively by charging basic 
fees at cost with a perforaance related scale. 

e> European Coaaission Micro-projects Unit, Kaapala 

As ~lready outlined earlier, the aicro-project unit is already 
involved in the ceraaics industry and has set up two saall 
units With European Developaent Fund finance to aanufacture 
crockery and gift iteas. Approxiaately USD 18,000 in the fora 
of equip•ent, was given to each of the units as a grant. 

Under Loae IV, the aicro-projects policy will be to fund up to 
75 per cent of a project, up to a aaxi•u• of ECU 250,000. 
While this is noraally for very saall units, soae funds could 
be utilized for larger units, such as the proposed tile and 
sattitaryware unit, providing that the project had a 
developaent iapact. The project should have an iapact on 
incoae generation, training and the local coaauntty. As the 
proposed project would aeet all of these atas, there is a 
possibility of obtaining soae assistance fro• this unit. 
However, this would not be on a grant basis but would be on an 
interest free loan basis, so that the funds could eventually 
return to a revolving fund and be re-used on other projects. 

f) The Africa Project Developaent Facility, Nairobi 

This organization does not provide actual financing for 
projects but does offer consultancy services to assist 
companies in the arrangeaent of finance. The Nairobi office of 
APDF, which was visited by the teaa, is faailiar With all of 
the financing institutions in Uganda and would be prepared to 
assist the local sponsor company in the arrangeaent of 
suitable financing. 

The APDF work 0n a cost-sharing.basis and a guide of costs 
would be: 

i> A front-end payment of 0.5 per cent of the estimated 
capital cost, or USD 3,000, whichever is higher, payable 
upon signing of the Letter of Understanding. 

ii> A project re~ort payaent, being the difference between 
1.0 per cent of the estimated total project cost and the 
amount paid as the front-end payment, payable upon 
approval by the sponsor of the draft project report. 

iii) Final payment of 1.0 per cent of the total estimated 
project costs, payable on completion of the project 
financial plan, ie: all funds required fro• non-sponsor 
investors and from lenders have been committed. 

Where a substantial amount of the work outlined above has been 
completed, as in the case of this proposed project, the above 
percentages would be reduced. 
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g> The Africa Enterprise Fund, Nairobi 

For viable projects the AEF can provide up to 40 per cent of 
project financing, aainly in the fora of foreign exchange 
loans and equity capital. Its investaents are aade on 
coaaercial teras. Equity investaents seldoa exceed 30 per cent 
of share capital but AEF is never the largest shareholder in a 
project. 

AEF noraally invests between USD 100,000 - 750,000 but 
projects requiring larger investaents can be referred to IFC. 

AEF's funds aay b~ used for aost types of project-related 
expenditures, including fixed assets, working capital and pre
production costs. 

C. Project finan~ing 

a> Equity and loans 

The following applies tc a new factory, whether this is in 
Hbarara or Ka•pala. 

Equity fro• proaoters - foreign 
~ local 

Equity fro• DFCU - local 
Total Equity 

Loan from DFCU 
Loan froa EADB 
Total Loans 

Total financing 

- foreign 
- foreign 

USD 

3,259,676 
299,667 

3,559,343 

500,000 
800,000 

1,300,000 

4,859,343 

It should be noted that the DFCU equity is so low because it 
has to be in local currency under their normal terms of equity 
participation. 

b> Overdraft f inanc1ng 

We have not include~ an overdraft facility from a commercial 
bank for the initial financing, as this would be almost 
impossible to arrange for a new company. Once the factory is 
in operation, a small overdraft facility could probably be 
arranged, if required for short-term needs. Overdrafts in 
Uganda are however, very expensive, being 10 - 15 per cent 
above the normal lending rate of 34 - 35 per cent, ie: the 
current (January 1991> overdraft interest rate is 44 - 50 per 
cent. 

If the project is properly funded from the outset with 
sufficient equity and long-term loans, then an overdraft 
facility should not be required. 
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c> Effect of potential African Enterprise Fund financing 

If the AEF is prepared to place their •axi•u• allocation of 
USD 750,000 in equity in~o the project, then the pro•oters• 
share of the equity would fall to USD 2,509,676 <71.5 per 
~ent>. 

d> Financing possibilities by overseas forfaiting arrange•ents 

The teaa investigated the possibility of forfaiting being used 
by the supplier co•panies of tile and sanitaryware equip•ent, 
so that credit teras could be used in the purchase of the 
foreign aachinery and equipaent for the project. Unfortunately 
it was found that it ~as extreaely unlikely that exports to 
Uganda would be eligible at the present tiae. The Hungarian 
International Bank Li•ited CU.K. office> and the National 
Westminster Bank Plc, U.K., were contacted. Their forfaiting 
country lists, which are shown in Appendix E of this Report do 
not include Uganda, showing that it is considered relatively 
high risk. In coaparison, exports to Kenya can obtain a 3 year 
credit period fro• both banks. 

10.2 Financial analysis for the establishaent of a new factory 

The detailed results of the COHFAR analysis for a new factory, 
sited in either Hbarara or Kampala, can be found in Appendix B 
but the aain results are outlined in this section. COHFAR 
allowed the following input tables to be produced: 

Total initial investnent 
Total investment during production 
Total production costs 
Working capital requirements 
Source of finance 

Sub-division of the input costings into foreign and local 
costs could be made. From the input tables arranged in the 
COHFAR format, the programme generates the following output 
tables: 

Cashflow tables 
Net income statement 
Projected balancP sheets 

Total initial investment 

The total initial investment is USD 4,859,343, of which just 
over USD 3.5 million has to be provided in equity, due to the 
lending limits and conditions of the DFCU and EADB. USD 
3,259,676 has to be provided by the promoters themselves, of 
which USD 1,234,000 can be provided in local currency for the 
land and buildings but USD 2,025,676 must be provided in 
foreign currency. The DFCU equity of USD 299,667 can only be 
in local currency. 
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Production costs and revenue 

The chart of the production costs structure <Appendix C, page 
390> shows that depreciation, at 37.49 per cent, is the aajor 
cost, followed by overheads and raw aaterials. Depreciation is 
deterained by the level of initial investaent. It follows 
that, if the level of initial investaer.t can be reduced by 
lover building costs for the extension to the factory, or 
lover aachinery costs due to coapetitive tendering, then the 
depreciation charge would be reduced. Raw aaterial costs could 
only b£ reduced by trying to find local or regional suppliers 
for soae of the iaported aaterials. In regard to overheads, 
these have already been ainiaized in the project design of the 
factory. 

Froa the graph of Total Sales and Production costs, it can be 
seen that sales rise froa USD 1.0 aillion to USD 1.5 aillion 
per year and that froa pro~uction year 3, production costs 
start to fall slowly until year 6 and then continue to fall 
aore rapidly. even though sales are aaintained at USD 1.5 
ail lion, indicating that profitability is iaproving as the 
loans are repaid. 

10.2. 1 Net Working Capital Requireaents 

The initial Net Working Capital requireaent in the first 
production year is USD 105,509, which rises to a aaxiaua of 
USD 149,292 by the 3rd production year before falling to a 
stable level of USD 140,453 fro• the 5th production year for 
the reaaining years of the project's life. 

The level of working capital is affected by the simple but 
flexible design of the factory, which allows changes in the 
aarket requireaents to be iapleaented quickly. This means that 
the work-in-hand and the finished stocks can be ainiaized, 
thereby reducing the working capital requireaents. 

The inventory and raw material stock proportion of the working 
capital is a significant itea, being 37.5 per cent of Total 
Current Assets in the 1st production year and 42.8 per cent 
froa the 8th production year onwards. However, in the 
Consultant's opinion, these stock levels of raw aaterials are 
absolutely essential to both the efficient operational 
purposes of the factory and are also essential to maintain a 
high quality of production. It m~st always be remembered that 
~11 incoming raw materials •ust always be tested prior to use. 

The other major ite• of working capital is the level of 
accounts receivable, ~hich amounts to 45.0 per cent of the 
Total Current Assets ·n the 1st production year and 41.9 per 
c~nt from the 8th production year onwards. The level of 
accounts receivable ts however based on tight management 
control of the customer accounts and with the knowledge that 
many customers will be paying in cash for their purchases. 
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10.2.2 Cashflow analysis 

The COHFAR analysis shows that fro• the first production year 
the cashflow, including investaent inflows, is positive and 
reaains positive throughout the life of the project <see 
COHFAR graph in Appendix C, page 369>. Fro• the graphs it can 
be seen that the accuaulated cashflow fro• operations becoaes 
positive in production year 5 for local funds and in 
production year 7 for foreign funds. 

The preferred dividend payaent procedure of the DFCU with 
coapanies that this institution finances is that the coapany 
should only pay out dividends once all the loans have been 
fully repaid. At this stage 50 per cent of the net profits 
should be distributed .. On this basis therefore, the dividend 
payaents to equity shareholders will be paid fro• production 
year 13 onwards in this analysis. 

Foreign investors would probably not find this procedure 
attractive and aay insist that dividend payaents, albeit at a 
auch lower level, should coaaence auch earlier in the project. 
With the positive cash flow of the project, the loans could be 
repaid earlier, or the initial loan tera could be reduced f··om 
10 years to say, 8 years. 

Internal Rate of Return on investaent 

It should be noted that we have used the saae discount rate of 
12 per cent, as that used by the Ministry of Planning and 
E~~noaic Developaent in this analysis. 

At this discount rate of 12 per cent the Internal Rate of 
Return on total investaent is 12.75 per cent, the Return on 
Equity is 4.49 per cent and the Rate of Return on Equity plus 
Reserves is 12.72 per cent. The Discounted Cashflow, 
Investment graph in Appendix C, page 375 shows that the new 
project has positive values with discounting rates of less 
than \2.72 per cent. 

At these Rates of Return, the project would possibly not be 
very attractive to a foreign investor, who may wish to join 
the company. At the time of the field work in October 1990 to 
January 1991 US Dollar tera deposit accounts were earning 7 -
8 per cent, which is risk free and the project did not match 
this return. Currently CHay 1991> the US dollar deposit rates 
have fallen to a range of 4.875 per cent Cl monthl to 6. 125 
per cent C6 months>, which does make the project a little more 
attractive. The Discounted Cashf low, Investment graph 
<Appendix C, page 376> shows that if the initial investment 
costs could be reduced by 20 per cent the IRR on investment 
would increase to approximately 17 per cent. A 20 per cent 
over-run on the capital expenditure requirements would reduce 
the IRR on investment to 10 per cent. 

It must be remembered, however, that the above value of 
Internal Rate of Return on investment has been obtained using 
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provisional costings for the capital invest•ent costs, 
production costs and sales prices. 

If the proaoters could find a local co•pany to build the 
factory at a price lower than the current recogni rate by 
using their local connections, then the capital cost of the 
p1oject would be reduced and the Internal Rate of Return on 
investaent would consequently then iaprove. 

In respect to the •achinery supplies, it is the intention to 
have an international tender, so that for all •ajor iteas of 
equip•ent, at least three co•petitive quotations are received. 
This will ensure that the pro•oters achieve the lowest price 
for co•parable equipment •achinery. All the prices in this 
pre-feasibility study have been based on current western 
European prices. In the event that equipaent could be 
purchased fro• a low-cost area such as eastern Europe or Asia, 
then again the capital cost would be lower and the Internal 
Rate of Return on investaent would iaprove. 

Variation of the sales price of the products <see Appendix C, 
page 3751, which is dependent on the quality of the product, 
is shown to be critical to the project, being the aost 
sensitive variable. If the sales price falls by 10 per cent, 
the IRR on investaent falls to 10 per cent and the if the 
sales price falls by 20 per cent the IRR on investaent then 
falls to only 6 per cent. This critical fact aeans that 
maintain;ng good quality standards is therefore absolutely 
essential to the success of the project. The aanagement aust 
avoid producing second-quality items, which can only be sold 
at much lower prices than the first quality products. 

Variations in operating costs is less significant, the IRR on 
investment falling to 11 per cent With a 20 per cent increase 
in operating costs <Appendix C, page 3771. 

The Discounted Return on Net Worth <App ndix C, page 3781 
again .shows the sensitivity to sales prices, falling to a Rate 
of Return of 4 per cent with a reduction of 20 per cent in 
sales price but increasing to a more reasonable 21 per cent 
with a sales price increase of 20 per cent. 

Debt Service Ratio 

The graphs show that the Debt Sarvice Ratio <Appendix C, page 
372>, varying from 2.2 to 4.0 is healthy throughout the 
project and even With variations in the Net Cashflow of up to 
40 per cent, the Debt Service Ratio does not fall below 1.4. 
With variations in total interest of up to 40 per cent the 
Debt Service Ratic does not fall below 1.7. 

Debt-Equity Ratio 

The Debt-Equity Ratio by year graph <Appendix C, Page 3741 
clearly shows that the project is well capitalised throughout 
its life and the level of debt is quite low, which gives a 
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aeasure of security to the project. The project is debt-free 
fro• production year 12 on this analysis but the strong 
cashflow aeans that the loan payaents could be accelerated 
slightly without liquidity probleas occurring. 

Net Cashflow - Total Sales Ratio 

The Net Cashflow/Total Sales Ratio <Appendix c. page 391> 
varies fro• 42-66 per cent and even with a reduction in sales 
price of 10 per cent. the Ratio varies froa 35-66 per cent. 

10.2.3 Net Incoae Stateaent analysis 

The Net Incoae Stateae.nt <Appendix c. pages 355 - 357> shows 
that in the 1st production year the project aakes a 
substantial loss of USD 737,685 but becoaes profitable in 
production year 2 and is able to coaaence building up reserves 
of accuaulated undistributed profit in production year 5, when 
all previous losse3 have been covered. 

The Gro~s Profit, as a percentage of total sales. is low at 
5.40 per cent in production year 2 but iaproves to 14.70 per 
cent in production year 5. after which the percentage rises to 
a aaY.iaua of 51. 15 per cent by production year 13. 

The Fixed Costs Coverage Ratio <Appendix C, page 381> is 
initially negative in production year 1, then rises to 1.3 up 
to production year 5. Froa production year 6 onwards, the 
ratio increases rapidly to a aaxiaua of 7.2 in production year 
13. Variations in sales price, the aost sensitive variable, 
show that the project cannot cover its fixed costs until 
production year 3 with a sales price reduction of 10 per cent. 

The Net Profit/Total Sales Ratio <Appendix c. page 393> is 
negative until production year 2, due to the initial 
operational loss of the factory but fro• production year 2 the 
ratio rises to a level of 40 per cent, which is very 
attractive. Decrease of sales price by 10 per cent decreases 
the ratio to a aaxiaua of 33 per cent. while an increase of 10 
per cent in sales price leads to an excellent ratio of ~5 per 
cent. 

Breakeven point 

The Fixed Costs Coverage Ratio graph for the 5th production 
year <Appendix C, page 384> shows that costs are fully covered 
at a capacity utilization of 75 per cent, which is the 
brrakeven point for the project. If sales prices, the variable 
showing sensitivity, are reduced by 10 per cent, the breakeven 
point is raised to 85 per cent of feasible capacity and if 
sales prices are raised by 10 per cent, the breakeven point 
falls to 65 per c~nt of feasible capacity <Page 387>. 

If the capacity is not realized for any reason, then the 
company will not be profitable and the company would 
ultimately fail. The management must therefore be very careful 
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to monitor costs and revenue and ensure that the daily 
production and sales targets are aet, as per the prograaae. 
The aanageaent aust also ensure that the training of all 
personnel is carried out strictly as required by the training 
programme arranged by the foreign consultants, so that their 
operational skills iaprove as quickly as possible. 

Profits 

The profitability analysis shows that in the first production 
year, operating at 65 per cent of noraal feasible capacity, 
there is a significant loss aaounting to 60.27 per cent of 
total sales but that in production year 2, operating at 85 per 
cent of noraal feasible capacity there is a saall profit of 
USD 86,445, aaounting ~o 5.40 per cent of total sales. In 
production years 3 - 5 the profitability iaproves a little to 
a range of 13.61 - 14.70 per cent of total sales, then fro• 
production year 6 on the profitability becoaes respectable 
rising fro• 19.94 - 51.15 per cent of total sales, as the 
financing costs decline. The aaxiaum gross profit is achieved 
from the 13th production year with a profit cf USD 963, 187 . 

During the initial COHFAR evaluation carried out in the field 
in Uganda, the project tea• realized that the high civils and 
building cost of the project, in relation to other costs was 
aaking the project unattractive. The later field work 
therefore concentrated on sizing the factory, in line with the 
current realistic market requireaents in both Uganda and Kenya 
and arranging the process flow to miniaize the area of 
buildings required. It is therefore not realistic to reduce 
the space requirements even further to reduce the capital 
costs but emphasis could be placed, as previously outlined, on 
trying to reduce the building cost per square metre. 

Conclusions from the financial analysis for a new plant 
• 

While the new tile and sanitaryware factory has been shown to 
be consistently profitable from the second year of production, 
the Internal Rate of Return on investment of 12.75 per cent 
and Return on Equity plus Reserves of 12.72 per cent are 
rather low but may still attract investment from a private 
foreign company. 

If the total capital investment could be further reduced by 
using local builders willing to work at rates lower than the 
normal rates for the construction of the building and by using 
an international tender for the purchase of equipment for the 
factory, then the IRR on investment and Return on Equity would 
increase. The chances of the promoters obtaining a foreign 
partner willing to invest in the project would then improve. 

Because of this basic problem of having relatively high 
capital costs in relation to the small capacity required for 
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both product lines of tile and sanitaryware, the project tea• 
came to the conclusion that in addition to the aain task of 
the pre-feasibility study the teaa of Consultants should 
exaaine the possibility, however hypothetically, of iaproving 
the Rate of Return on the project by s;•£ng the project at the 
African Ceraaics Coapany Liaited site close to Kaapala. 

It is fully recognised by the Consultants that the site aay 
never actually becoae available, as the process of any 
privatization in Uganda takes a long tiae and there is no 
certainty that the coapany will even be privatized. However, 
the •any advantages of the African Ceraaics site should not be 
discounted altogether because of this fact. The following 
coaparison can be used as a sensitivity analysis for the 
project. 

10.3 Combination of tile and sanitaryware with crockery 
production at the existing African Ceraaics Coapany 
Liaited 

10.3.1 Assessaent of the investaent and production costs 

During the field work and during the subsequent European-based 
work a series of three COHFAR sensitivity analyses were made, 
so that a detailed coaparison could be aade by the tea• of 
Consultants of the effacts on the project of: 

i) the reduced capital, which is necessary with the 
consequent reduced loan requirement. 

ii) the reduction of the impleaentation period by one year, 
as the majority of the buildings are already existing. 
This is a significant advantage of this alternative site, 
as the large reduction in the time required for 
implementation from two years to one year, will then 
bring forward the date by which the capital expenditure 
starts to produce revenue. This reduces the costs of 
foreign personnel during the implementation period and 
also the overall financin~ costs even further. 

iii) the addition of crockery to the project product range 
with the further improvement in Rates of Return by taking 
into consideration the net earnings from the crockery 
production unit and the further savings on production, 
administration and marketing costs by merging the 
operations. 

The final results of this work have been incorporated into the 
following analysis of the project. 
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10.3.1. 1 Investaent costs 

a> Considerations of cost savings in buildings and equipaent 
and the consequent reduction in loan facility 

A coaplete valuation of the African Ceramics Company Liaited 
factory was undertaken in Septeaber 1989: 

Land and buildings 
Machinery & Equipaent 

Total 

USh Cl,000> 

325,000 
102,389 

427,389 

The above was valued, when the bureau exchange rate was USh 
600/USD and the current <Noveaber 1990> exchange rate is USh 
720/USD, a 20 per cent devaluation. Inflation during the same 
period has been approxiaately 26 per cent. 

For a realistic up-to-date valuation we must therefore 
increase the value by 25 per cent, taking into consideration 
the additional depreciation of equipment. On this basis the 
value of the buildings only is now approximately USh 
406,250,000. The area of the buildings amounts to a total of 
4, 109 m2, the main factory building being 3,403 m2. At a 
exchange rate of USh 720/USD, the value is equivalent to USD 
564,236, or USD 137/m2. This is clearly a far less expensive 
option than building a brand new building. 

However, although these buildings would provide the majority 
of the space requirements for tile and sanitaryware production 
Cl,812 m2>, in addition to the existing crockery production, 
the raw material preparation and storage areas must be 
extended. This would require an area of approximately 500 m2. 

The cost of this extension would be: 

500 m2 x USD 575/m2 = USD 287,500 

The total cost of the original buildings plus the extension 
would therefore be: 

USD 851,736 

This should be compared with the cost of a brand new but 
snaller building in Hbarara, which is USD 1,225,000. 

Inside the existing surplus African Ceramics Company Limited 
buildings are two brick-built tunnel kilns and an old 
decorating kiln, which were all designed for oil-firing. As 
there is no possibility cf these kilns being used again, the; 
must be demolished. This can be carried out With the existing 
labour force, during periods, when they are idle. There will 
therefore be no additional cost involved for this work. 

In any sale of this fact0ry however, not just the buildings 
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aust be purchased but also the crockery production aachinery, 
whether they are used or not. Taking this practical situation 
into account therefore, the current cost of the buildings and 
aachinery together, allowing for a 25 per cent increase on the 
September 1939 valuation, would be: 

USh 534,236 @ USh 720/USD = USD 741,994 

Adding the cost of the 500 a2 extension brings the total cost 
to: 

USD 1,029,494 

This is still USD 200,506 less than the cost of a new building 
but this also includes· all of the production equipaent for the 
additional product line of crockery. 

Additional equipaent savings f~r the new tile and sanitaryware 
project will also be made in the follow~ng areas, as auch of 
the required equipment for the new project already exists at 
the African Ceramics site. The savings in equipment amount to: 

Maintenance equipment 
Laboratory equipment 
Off ice equipment 
Clay preparation equipment 
Glaze preparation equipment 

Total machinery savings 

Savings CUSD> 

27,000 
32,000 
8,000 

70,000 
28,000 

165,000 

The total machinery requirements would therefore be: 

USD 2,773,000 - 165,000 = USD 2,608,000 

These cost savings amount to a total of USD 365,506 for 
buildings and machinery . 

b) 
. 
Considerations of the effect of the one-year reduction in 
the implementation period and consequent further 
reduction in the initial capital investment requirement 

The choice of the African Ceramic Company Limited site would 
mean that the overall implementation period could be reduced 
from two years to one year. This results in further savings in 
the investment cost of: 

a> 
b) 

cost of foreign supervision during implementation. 
cost of finance, as the cash flow from operations 
commences one year earlier. 

The savings in the cost of foreign and local supervision 
during the pre-production period amount to: 

USD 49,000 
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The summary of foreigr. and local supervision for a one-year 
iapleaentation period is: 

USD 
Foreign costs of construction, erection 
& installation supervision and liaison 
Commissioning & supervision services 

47,000 
210,000 
257,000 Total foreign cost 

Total local cost 

Total foreign & local costs 

4,000 

261,000 

The reduction of USD 49,000 in the initial capital invb~t•ent 
costs, the correspondi~g reduction in the promoters' equity 
capital and the one-year reduction in the time period for 
implementation have therefore also been included in the COMAR 
analysis titled •African Ceramic". 

The summary of the total initial investment costs for this 
site ts: 

Lanrl, site preparation 
Buildings & civil work 
Auxiliary machinery 
Plant equipment and machinery 

Total fixed investment costs 

Pre-production capital expenses 

Total initial investment costs 

USD 

4,000 
1,029,494 

230,000 
2,608,000 

3,871,494 

564,993 

4,336,487 

10.3. 1.2 Inventories and Net Working Capital 

These parameters are all based on those used for the "New 
Factory" analysis. 

10.3. 1.3 Investment environment 

The financing of the investment and th~ available financing 
sources are all as per the "New Factory" analysis but the 
effects of crockery production, the -ocke~y production costs 
and the crockery sales revenue have oe analysed. 

a> Co~siderations of the effect of crockery production on 
the project 

The cost of all the crockery ~achinery and equipment has 
already been included within the buildings costs for the 
initial investment, as it is only practical for the African 
Ceramics Company Limited to sell all of these as~ets tog&ther. 
We have therefcre considered it worthwhile to include tn this 
sensitivity analyst~ the effect of producing on a three-
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product basis with crockery, tiles and sanitaryware, rather 
than a two-product basis with just tiles and sanitaryware. The 
team does not have the extremely detailed factory costings for 
each element of crockery production, which are aost useful for 
such an analysis but froa the consolidated sectional costings 
of the factory we can show the approxiaate effect of producing 
on a three-product basis. 

The coapany is currently only operating at around 10 per cent 
of its realistic capacity, producing approxiaately 58,936 
pieces <gross> in 1989 against a current capacity of 574,000, 
which is well below its breakeven point of 78,000, although 
this is very low breakeven voluae. The factory therefore aade 
a loss of USh 9.2 million in 1989 and will aake a further loss 
in 1990. In addition, the factory has made no provision for 
payment of the Government Sales Tax <30 per cent of sales 
revenue>, which is steadily increasing its liabilities. 

However, if we exaaine exactly why the coapany is operating so 
inefficiently, the following are clear weaknesses: 

a> Poor quality control at every stage of production froa 
raw material mining to firing and selection of the 
finished product, despite the provision of laboratory 
equipment. This was stated to have improved since the 
factory Jas provided with a prod~ction manager on a 
short-term assignment, funded from the Commonwealth Fund 
for Technical Co-operation CCFTC>. However final 
selection and grading of all products appeared to be 
carried out at the sales shop together with the 
customers. 

b> Lack of transport for personnel, raw materials and 
finished products. 

c> Lack of a Marketing/Sales Manager 
d> Lack of an Accountant/Bookkeeper 
e> Lack of a personal computer for production cost control, 

production and sales scheduling, determination of up-to
date working capital requirements, prof it/loss statements 
and balance sheets. 

f) Lack of a Stand-by generator. 
g> No account is taken of the Sales Tax in product costings, 

the inclusive retail price being used as the basis of 
revenue for profitability, not the sales price net of 
Sales Tax. 

For the current level of production the factory is well 
overmanned and the level of administrative staff, 
administration expenses and management fees is alfo very high. 

As the tile and sanitaryware project will address all of the 
above deficiencies in any case within its stated costings, 
there will be an immediate and beneficial effect on the 
crockery production unit, as the provision of technical 
expertise, transport, Marl:ettng/Sales Hanager, Accountant/ 
Bookkeeper, personal computer and generator for the project 
will be common for all products, including crockery. The 
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overaanning will be totally eliainated by absorbing the excess 
crockery pers~nnel into the tile and sanitaryware production 
units and the foreign technical aanager will assist the 
General Manager to examine the high level of administration 
expenses for the crockery unit and reduce thea to a aore 
noraal level. The foreign technical aanager would also cost 
each itea properly, on the basis of costs and revenues net of 
Sales Tax, so that the Sales Tax can be properly catered for 
by the coapany and paid to the Governaent on a regular basis, 
in accordance with the Sales Tax regulations. 

b> Production costs and revenue 

In ordar to assess the potential additional costs and revenue 
on the project we have.used the most up-to-date financial 
inforaation available, which is based on the 1989 unaudited 
accounts of the co2pany and the January 1991 sales prices. 
Adjustments have then been made for both the inflation of the 
costs since 1989 and a realistic reduction 1n labour. 

The 1989 (unaudited> incoae statement of African Ceramics 
Company Limited is= 

Turnover 

Direct Production Costs 
Materials 
Electricity 
Fuel 8. L•.bricants 
Packing Materials 
Repairs 8. Maintenance 

Total Direct Production Costs 

Administrative 8. Other Expenses 
Audit 8. Accountancy Fees 
Dir~ctors' Fees 8. Expenses 
Management Fees - UDC 
Motor Vehicle Expenses 
Off ice Expenses 
Rent 8. Rates 
Sales Promction 
Salaries 8. Wages 
Staff Costs: Allowances 

Canteen/Welfare 
Housing 

Sundries 

Medical 
Sundries 

Transport 8. Travel 

Total Administration Expenses 

Year 1989 <USh > 

21,957,585 

2,499,439 
1, 600, 000 
1, 873, 293 

4,700 
1, 729, 890 

7,707,322 

10,000 
233,760 
805,434 

2,316,615 
1, 079, 230 

175,400 
282,950 

2,356,325 
3,570,269 
2,594,025 
1, 800, 000 
1, 157. 820 
1, 181, 945 
1,576,992 

441, 890 

19,582,655 
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Total Financial & Other Charges 

Operating Profit/CLoss> 
Stock Adjustaent 
Sundry lncoae 

Profit/CLossJ for 1989 

2,867,730 
301,864 
600,000 

~.769,594 

( 9. 10 1 • 986 ) 
nil 
nil 

( 9. 10 1 ' 986 ) 

Note: In the accounts the teaa were given, the total 
administration expenses were stated to be USh 19,652,655 but 
the individual iteas only add up to USh 19,582,655, therefore 
we have used this latter figure for our calculations. 

In a merged operation some of these cost_s Wi 11 disappear, such 
as the UDC manag~ment charge, or they have already been 
accounted for in the tile and sanitaryware project, these 
being: 

- audit and accountancy fees 
- motor vehicle expenses 
- off ice expenses 
- rent & rates 
- sales promotion 
- transport & travel 
- depreciation 

These savings at 1989 rates amount to USh 5,111,519, plus 
depreciation of USh 600,000. If these savings are deducted 
from the 1989 costs and the remaining costs are then increased 
by 26 per cent for 1990 inflation, an approximate value for 
the current costings of a merged crockery unit can be 
obtained. This would obviously have to be done in much more 
detail at a later stage of the project to refine the costings 
in ea~h section of the crockery operation. 

A reduction in the labour force of 15 personnel is realistic, 
these personnel being transferred to the tile and sanitaryware 
sections. At an average 1989 salary (including all benefits> 
of USh 161,030 per person based on a total of 78 personnel, 
this reduction at 1989 rates is USh 2,515,450. 

The total annual savings at 1989 rates are therefore: 

USh 7,626,969 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

275 

The aaended suaaary of 1989 approxiaate costs with a aerged 
operation is: 

Direct production costs 
Adainistration Costs 
Interest/TaY.ation 

Totals 

1989 <UShJ Jan 1991 equivalent <USh> 

7,707,322 
11, 955, 686 
3,169,594 

22,832,602 

9, 711, 226 
15,064,164 
3,993,688 

28,769,07'3 

The above direct <variable) production costs were for a 
production of 58,936 pieces but of these only 46,414 pieces 
were sold. As there was no stock adjustaent in the accounts, 
we aust assuae there was a wastage of 12,522 pieces, or 21.2 
per cent of production: 

This is extreaely high and would have to be corrected by the 
foreign technical aanager to be eaployed by the project. We 
aust however base the 1989 production cost on the 1989 
saleable pieces, which equates to USh 16.6/saleable piece. The 
equivalent January 1991 cost would be USh 209/saleable piece 
at the saae wastage level of 21.2 per cent. At a aore 
reasonable un-recyclable wastage level of 10 per cent the cost 
would be USh 145/piece <1989>, or USh 183/saleable piece in 
January 1991. As we are confident that this wastag~ level 
could very quickly be reduced to a aore noraal level, ~he 

variable production cost will be taken as USh 183/s~leable 
piece for the purpose of this sensitivity analysis. 

Hany of the immediate probleas restricting production of 
crockery will be removed, as soon as the tile and sanitaryware 
project 1s in the process of being implemented. As the 
vehicles and equipment would arrive during the second six
aonth period, it is estimated that the crockery section of the 
factory could produce at an overall 20 per cent of capacity 
during the first production year, then at 50 per cent in Year 
2, 65 per cent in Year 3 and 80 .per cent in Year 4 onwards. 

Estimated crockery revenue 

The current price list <wholesale>, inclusive of Sales Tax, of 
African Ceramics Company Limited, effective since 18th October 
1990 is: 

Item Transfer Banded Plain (Seconds> 

1 Tea/coffee cup 500 450 400 390 
2 Beer Hugs 700 600 550 500 
3 Hint-mugs/Tumblers 650 600 550 500 
4 Soup Plates 600 550 500 450 
5 Dinner Plates 600 550 500 450 
6 Dinner Plates SHR 650 600 550 500 
7 Side Plates 400 350 ~JO 250 
8 Hedtum Plates 450 400 350 300 
9 Fruit Bowls 400 350 300 250 
10 Tea!cof fee pot-large 1, 600 1,500 1,300 1,200 
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!tea Transfer Banded Plain CSeconds> 

11 Tea/coffee pot-aediua 1, 300 1. 200 1. 000 800 
12 Coffee pot-saall 600 550 500 450 
13 Tea pot-saall 700 650 550 500 
14 Oval/round dish 1. 600 1. 500 1. 300 1. 200 
15 Vegetable dish 1. 300 1. 200 1. 000 800 
16 Conical bowls 1. 100 1. 000 900 800 
17 Rice bowls 500 450 400 350 
18 Water jar 800 750 700 650 
19 Large water jar 1. 300 1. 200 1. 000 800 
20 Hilk Jar 400 350 300 250 
21 Sugar bowl 400 350 300 250 
22 Ash tray 550 500 450 400 
23 Flower vase-small 700 600 550 500 
24 Flower vase-large 900 800 700 600 
25 Flower bud 500 450 400 350 
26 Deep bowl 500 450 400 350 
27 Ample Hugs 650 600 550 500 
28 Small tumbler 450 400 350 300 

The normal product •ix for the main iteas produced consists 
of: 

x 1990 Erice CUSh> USh in 100ECS 
Cups 8. saucers 19 450 85.5 
Plates 8. bowls 50 450 225.0 
Hugs 16 600 96.0 
Teapots 8. dish 15 600 90.0 

Total 100 Hean price/pc 497 

Allowing for 1990 inflation, the average gross sales price per 
piece, inclusive of Sales Tax is therefore USh 626/piece. 
Deducting the 30 per cent Sales Tax gives a net. sales price of 
USh 482/piece for costing the p~ofitability of the factory. 

We appreciate that African Ceramics Company Limited is not 
currently paying any Sales Tax and neither are many retailers 
but we cannot ignore the fact that it should be paid to the 
Government, therefore we must allow for it by using the 
appropriate net sales price for our revenue estimates for 
profitability calculations. On this basts the actual net 
revenue applicable to the factory for the crockery production 
would be: 
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Year 1 
Capacity 
Utilization <X> 20 

Pieces crockery 
<saleable> 114,800 

Revenue <net> 
USh Cl,000> 55,334 
Revenue <net> 
USD 
(@ USh 720/USD> 76,873 

Production Cost 
USh ( 1, 000 ) 2 1' I 008 
Production Cost 
USD 
<@ USh 720/USD> 29,178 

Adaini.'ltrat1on 
Costs USh <1,000> 18,322 
Adainistration 
Costs USD 25,447 

Interest/Tax 
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Year 2 

50 

287,000 

138,334 

192,131 

52,521 

72,946 

18, 322 

25,447 

Costs USh <1,000> 3,994 3,994 
Interest/Tax 

Year 3 Year 4 on 

65 80 

373, 100 459,200 

179, 834 221, 334 

249,769 307,408 

68,277 84,034 

94,829 116, 714 

18, 322 18,322 

25,447 25,447 

3,994 3,994 

Costs USD ~-5"--'-,5~4~7-'---~~~5~1~5~4~7~~~---5~·~5~4_7~~~5~,5_4~7 

Total Costs 
Crockery 
USh Cl,0001 43,324 

USD 60, 172 

74,837 

103,940 

90,593 106,350 

125,823 147,708 

The above additional costs, additional revenue and appropriate 
sales taxes were included in th~s sensitivity analysis titled 
"African Ceramic" , which shows the effect of producing 
crockery together with tiles and sanitaryware on a single 
factory. 

10.3.1.4 Sources of finance 

As the proposed DFCU and EADB loans have to be secured against 
assets such as land and buildings, we must adjust the COHFAR 
analysis to take account of the reduced loan facilities, based 
on the lower building costs at the African Ceramics Company 
Limited site. 

10.3.1.5 Pro1ect financing 

In the COMFAR analysis titled "African Ceramic", which is 
shown in Appendix D of this Final Report, we have used a 
possible maximum DFCU foreign loan of USD 533,000 and a 
maximum EADB loan of USD 600,000, as the basis of the loan 
capital, which could be made available for the project. 
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Equity from proaoters 
-foreign ~ local Cord> 
Equity fro• DFCU <pref> 

Total equity 

DFCU loan 
EADB loan 

Total loans 

Total financing 
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USD 

3,059,487 
244,000 

3,303,487 

533,000 
600,000 

1, 133,000 

4,436,487 

Of the USD 3. 1 million promoters' equity, which is then 
required, USD 2.03 million must be in foreign exchange and USD 
1. 1 million must be in local currency. In this analysis we 
have also included in the pre-production costs, the costs of 
arranging the DFCU and EADB loans; a total of USD 10,660 in 
foreign currency and USD 45,990 in local currency. 

It should be noted that the interest costs of existing African 
Ceramics Company Limited loans have also been included in the 
overheads, although if the company is privatized, these loans 
may well be repaid in the financial restructuring that will 
take place and this cost would then reduce. 

It should also be noted that DFCU is already a minor 
shareholder of the African Ceramics Company Limited. 
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Financial analysis of tile, sanitaryware and 
crockery production 

The detailed results of the COHFAR financial analysis are 
attached to this Final Report in Appendix D. The aain findings 
are as follows: 

10.3.2.1 Net Working Capital requireaents 

The initial Net Working Capital requireaent in the first 
production year is USD 119,119, which rises to a aaxiaua of 
USD 187,605 by the 5th production year, before falling to a 
stable level of USD 178,766 for the reaaining years of the 
project's life. 

The level of working capital is affected by the siaple but 
flexible design of the factory, which allows changes in the 
aarket requirements to be iapleaented quickly. This aeans that 
the work-in-hand and the finished stocks can be ainlaized, 
thereby reducing the working capital requireaents. 

The inventory and raw material stock proportion of the working 
capital is a significant item, being 35.6 per cent of Total 
Current Assets in the 1st production year and 40.7 per cent 
from the 6th production year onwards. However, in the 
Consultant's opinion, these stock levels of raw materials are 
absolutely essential to both the efficient operational 
purposes of the factory and are also essential to maintain a 
high quality of production. Incoaing raw aaterials aust always 
be tested prior to use. 

The other major item is the level of accounts receivable, 
which amounts to 44.0 per cent of the Total Current Assets in 
the 1st production year and 41.4 per cent from the 6th 
production year onwards. The level of accounts rec~ivable is 
however based on tight management control of the customer 
accounts and With the knowledge _that many customers will be 
payin~ in cash for their purchases. 

10.3.2.2 Cashflow analys1s 

The COHFAR analysis ahows that from the first production year 
the cashf low is positive and remains positive throughout the 
life of the project <see COHFAR graph in Appendix D>. From the 
graphs it can be seen that the accumulated cashf low from 
operations becomes positive in production year 4 for local 
funds and in production year 7 for foreign funds. 

The prefered dividend payment procedure of the DFCU with 
companies that this institution finances is that the company 
should only pay out dividends once all the loans have been 
fully repaid. At this stage 50 per cent of the net profits 
should be distributed. On this basis therefore, the dividend 
payments to equity shareholders will be paid from produ~tion 
year 13 onwards in this analysis. 
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Foreign investors would probably not find this procedure 
attractive and aay insist that dividend payaents, albeit at a 
auch lower level, should coaaence auch earlier in the project. 
With the healthy positive cash flow of the project, the loans 
could be repaid earlier, or the initial loan tera could be 
reduced fro• 10 years to say, 5 years. 

Internal Rate of Return 

At a discount rate of 12 per cent the Internal Rate of Return 
on total investment is 18.69 per cent, the Return on Equity is 
10.41 per cent and the Rate of Return on Equity plus Reserves 
is 21.33 per cent. The Discounted Cashflow, Investaent graph 
in Appendix D shows that the project sited at the African 
Ceraaics Coapany Liait~d shows positive values with 
discounting rates of less than 18.69 per cent. 

At these Rates of Return, the p~oject would possibly be 
attractive to any foreign investor company, who 
aay wish to join the coapany. With curr~nt CHay 1991> US 
Dollar accounts earning 4.875 - 6.0 per cent, the project does 
offer some preaiua for the risk element, which is essential to 
attract a foreign investor to a overseas project. The 
Discounted Cashflow, Investaent graph shows that if the 
initial investment costs could be reduced by 20 per cent the 
IRR would increase to approximately 25 per cent. A 20 per cent 
over-run on the capital expenditure requirements would reduce 
the IRR to 15 per cent. 

Variation of the sales price of the products, which is 
dependent on the quality of the product, is shown to be 
critical to the project. If the sales price falls by 10 per 
cent, the IRR falls to 14 per cent and the if the sales price 
falls by 20 per cent the IRR then falls to only 9 per cent. 
This critical fact means that maintaining good quality 
standards is therefore absolutely essential to the success of 
the projec·. The management mus~ avoid producing second
quality items, which can only be sold at much lower prices 
than the first quality products. 

Variations in operating costs is less significant, the IRR 
falling to 15 per cent with a 20 per cent increase in 
operating costs. 

The Discounted Return on Net Worth again shows the sensitivity 
to sales prices, falling to a Rate of Return of 8 per cent 
with a reduction of 20 per ce~t in sales price but increasing 
to a very attrE.Ctive 33 per cent with a sales price increase 
of 20 per cent. 

Debt Service Ratio 

The graphs show that the Debt Service Rat10, varying from 3.5 
to 5.4 is extremely healthy throughout the project and even 
with variations in the Net Cashflow of up to 40 per cent, th~ 
Debt Service Ratio does not fall below 2.0. With variations in 
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total interest of up to 40 per cent the Debt Service Ratio 
does not fall below 3.2. 

Debt-Equity Ratio 

The Debt-Equity Ratio by year graph clearly shows that the 
project is well capitalised throughout its life and the level 
of debt is quite low, which gives a aeasure of security to the 
project. The project is debt-free froa production year 12 on 
this analysis but the strong cashflow aeans that the loan 
payaents could actually be accelerated Without liquidity 
probleas occurring. 

10.3.2.3 Net Incoae Stateaent analysis 

The Net Income Statement shows that in the 1st production year 
the project makes a substantial loss of USD 471,397 but 
becomes profi~able in production year 2 _and is able to 
comaence building up reserves in production year 3, when all 
previous losses have been covered. 

The Gross Profit, as a percentage of total sales, is healthy 
at approximately 21 per cent fro• production year 2 to 
production year 5, after which the percentage rises to a 
maximum of 49.5 per cent by production year 13. 

The Fixed Costs Coverage Ratio is good, rising from an 
adequate 1.5 in ~he early years of the project up to 
production year 5, to 6.9 in production year 13 onwards. 
Variations in sales price, the most sensitive variable, show 
that the project is still secure with a sales price reduction 
of 10 per cent. 

Breakeven point 

The Fixed Costs/Variable Hargin graph for the 5th production 
year ~hows that costs are fully covered at a capacity 
utilization of 62 per cen~. which is the breakeven point for 
the project. If sales prices, the variable showing the most 
sensitivity, are reduced by 10 per cent, the breakeven point 
is raised to 73 per cent of capacity and if sales prices are 
raised by 10 per cent, the breakeven point falls to 55 per 
cent of capacity. 

Production costs 

The chart of production costs shows that depreciation is the 
major cost, followed by raw materials. Depreciation is 
determined by the level of initial investment. It follows 
that, if the level of initial investment can be reduced by 
lower building costs for the extension to the factory, or 
lower machinery costs due to competitive tendering, then the 
depreciation charge would be reduced. Raw material costs could 
only be reduced by trying to find local or regional suppliers 
for some of the imported materials. 
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The Net Cashflow/Total Sales Ratio varies from 39-63 per cent 
and even with a reduction in sales price of 10 per cent, the 
Ratio varies froa 32-58 per cent. 

The Net Profit/Total Sales Ratio is negative until production 
year 2, due to the operational loss of the factory _ut fro• 
production year 2 the ratio rises to a level of 38 per cent, 
which is very attractive. Decrease of sales price by 10 per 
cent decreases the ratio to a maximum of 30 per cent, while an 
increase of 10 per cent in sales price leads to an excellent 
ratio of 45 per cent. 

From the graph of Total Sales and Production costs on Page 
472, it can be seen that sales rise from USD 1.1 million to 
USD 1.8 million per year and that from production year 3, 
production costs continue to fall, even though sales are 
maintained at USD 1.8 million, indicating that profitability 
is improving as the loans are repaid. 

Profits 

The project with tiles, sanitaryware and crockery shows a 
gross operational profit of USD 392,362 in the 2nd production 
year, rising to a maximum annual profit of USD 1, 129,618, as 
the loans are paid off. 

Conclusion from the sensitivity analysis for a tile, sanitary
ware and crockery project at the African Ceramics Com~ 
Limited site. 

The combined project at the African Ceramics Company Limited 
site is a very viable industrial enterpris6. The main 
difficulty is in finding a foreign partner, who 1s prepared to 
place ~ubstantial capital into the project during the planning 
and construction phase. The increased Rate of Return at this 
site with a three-product factory, as shown by the comparison 
in Schedule 10.1, would make it much easier for the promoters 
to find a suitable foreign investor, than for the new site 
with a two-product factory at either Hbarara or Kampala. 
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Schedule 10.1 COMPARISON OF COHFAR RESULTS FOR A NEW SITE AT 
MBARARA OR KAMPALA WITH THE RESULTS FOR THE 
EXISTING KAMPALA SITE 

Total Initial Investment 

Net Present Value CUSDJ 
@ 12 X Discount Rate 

Internal Rate of Retur~ 
on Investment 

Return on Equity plus 
Reserves 

Positive Accumulated Cash 
Flow <Year achieved> 

Breakeven Point, Year 5 
- excluding finance ex cap> 

Breakeven Point, Year 5 
- including finance <X cap> 

Profit begins 
<Project Year) 

Gross Profit - USD 
CYear 5> 

Gross Profit - USD 
<Year 16> 

A 
New Factory 

4,859,343 

211, 071 

12.75 

12.72 

7 

60 

75 

4 

256,309 

963, 187 

B 
African Ceramic 

4,436,487 

1,620,349 

18.69 

21. 33 

5 

50 

62 

3 

489,849 

1, 129, 618 

Key: A: New site at Hbarara or Kampala, 2 year 
implementation period 

B: Existing site near Kampala, 1 year implementation 
period ~ consequent reduced capital and loans with 
crockery production costs and revenue. 
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10.4 National econoaic evaluation for a new factory 

The project proposal froa the national econoaic pcint of view 
has significant benefits in that it: 

i) utilizes local raw aaterials, which the Governaent is 
encouraging and diversifies the industrial base of the 
country. 

ii) produces ceraaic tile and sanitary~~re products, 50 per 
cent of which will be sold on the doaestic aarket. All of 
the tile and sanitaryware sold in Uganda are curreLtly 
iaported. Therefore, the new factory will substitute 
iaports in 100 per cent of its voluae of doaestic sales, 
saving foreign exchange for the country to the CIF value 
of the saae voluae of iaports, thereby assisting the 
general econoay of Uganda. 

iii) produces products with considerable added value 
iv> earns foreign exchange froa the 50 per cent of the 

production, which is expected to be exported to the 
regional aarket, thereby iaproving.the econoay of Uganda. 

v> acts as an eaployaent generator in an area of high 
uneaployaent. 

vi> introduces new skills, which co not presently exist in 
the country, to the labour force. 

I a> Project Exchange Rate 

I 
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The project exchange rate used is USh 720/USD, which is a 
realistic exchange rate between the current aarket rate of USh 
800 and the bank rate of U3h 614. If the official Uganda Bank 
exchange rate of USh 614/USD is used, then the project becoaes 
auch aore profitable. However, it would not be realistic ~o 
base the project on this rate, which is not aarket related. 

b> Effective protection 

The protection for a new tile and sanitaryware factory against 
inter~ational competition is offered by the high iaport duty 
tariff rate of 30 per cent of CIF value on tile and 
sanitaryware imports. Within the PTA area, protection will be 
increasingly on a regional basis, as iaports within the PTA 
from member states are ~upposed to be gradually reduced and be 
tariff-free by 1993. 

A Ugandan factory would then have no protection fro• any 
factory in the PTA area and tile and sanitarywa1·e factories in 
Kenya, Tanzania and Zimbabwe could then export more 
competitively to Uganda. Conversely it will be of alao be of 
benefit to a factory in Uganda, as it will be aore coapeti~:~e 
in price in a wider market area. On balance, as the Ugandan 
tile and sanitaryware market is small, this change in 
protective tariffs will benefit a tile and sanitaryware 
factory in Uganda rather more than it benefits a tile and 
sanitaryware factory in Kenya, as the Ugandan •regional" 
market, in effect becomes a much larger "domestic" market for 
the purpose of commercial trade. 
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The protection from tariffs is however partially off-set 
against the high sales tax of 30 per cent on the products 
sold, which tends to benefit high volume low unit r,ost 
factories against low volume high ur.it cost factories. The 
aaxiaua retail price, which is inclusive of the sales tax, is 
the one dictated by the willingness of consumers to pay, 
irrespective of the profit aargin available to the factory on 
the product. 

Consequently a high sales tax Will reduce the actual net sales 
price, which is possible for the factory to achieve and hence 
reduce its profitability. This effect is part~cularly 
iaportant on a saall-s.cale factory, such as the tile and 
sanitaryware factory in Uganda, as operating costs per unit of 
production tend to be higher than the large-scale factories of 
Europe, India and China with lower profit aargins per unit. 

In a scenario, where the Governaent decided to increase the 
sales tax by another 10 per cent, the factory co~ld not aerely 
pass all of this on to the custo•er, if he wished to aaintain 
the same voluaes of sales. If a partic11Jar product sales price 
was already at its aaxiaum level, as judged by the custoaer's 
willingness to buy, the factory has no choice but to accept 
reduced profit aargins. A large voluae producer is aore able 
to do this tha~ a small v~lume producer. The financial 
analysis has shown that the sales price is the most 
significant variable affecting the rate of return on the 
project. Therefore, soae additional effective prote~tion could 
actually be given to a local producer by reducing the level of 
sales tax on the production, thereby immediately allowing an 
increased profit aargin to be possible and higher returns to 
the equity shareholders. 

If, for instance, new factories did not have tc pay sales tax 
for say, the first five years of production, the rate of 
return of the tile and sanitaryware factory would then 
probably be sufficiently attractive for a foreign investor to 
join the local promoters in the project. 

c> Economic Cashflows C~xcluding indirect effects> 

From the COHFAR Economic Cost Benefit Analysis CECBA> of the 
new factory, shown in Appendix C Cpages 397 - 411>, it can be 
seen that using a discount rate of 12 per cent the foreign net 
cashflow - operation is negative C-USD 388,352> but the local 
net cashflow is po5itive CUSD 673,895>, the total net cashflow 
being positive at USD 285,544 <see Page 399>. This indicates 
that efforts must be made to reduce the capital expenditure on 
imported aachinery and equipment by the use of an 
international tender. As local building costs contain a 
foreign exchange element, reduction in the local building 
costs would also lead to an improvement in the foreign net 
cashflow. 
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Tne financial rate of return <aarket prices> of the new 
factory project is 12.99 per cent. The econoaic rate of return 
is 20.58 per cent. The econo~ic rate of return oi the new 
factory is therefore quite favourable. 

d> Absolute efficiency test 

The Absolute Efficiency Test at Market Prices, shown in the 
COHFAR schedules in Appendix C, pages 400 - 403, shows a 
social surplus of USD 10,442,610 over the life of the project. 
Only during the two-year construction period is there a social 
deficit. The Present Value CPV> of social surplus at a 12 per 
cent discount rate is positive at USD 802,644. The new factory 
is therefore efficient froa the national point of view. 

The relative efficiency of capital invested, E<C>, is 0.29, 
while the relative efficiency of foreign exchange, ECFE> is 
0.33. These relative efficiency factors could possibly be 
iaproved by reducing the cost of iaported aachinery and 
equipaent by purchasing these iteas in an international 
tender. The relative efficiency of skilled labour, ECL>, at 
2.65 is reasonable. 

e> Foreign exchange effect <excluding indirect effects> 

The following calculation froa the COHFAR schedules for the 
project for the new factory, Sited at either Hbarara or 
Kaapala shows the extent to which the econoay of Uganda gains, 
both froa the iaport substitution of all of the doaestic sales 
and fro• the foreign exchange earnings fro• the exports of the 
project to the neighbouring regiona! aarket. 

Local Ugandan sales, all of which directly substitute iaports, 
amount to: 

Tiles 27,000 a2/year 
Sanitaryware 5, 175 pc/year 

The average foreign exchange import substitution savings and 
foreign exchange export earnings of a new factory fro• the 
COHFAR ECBA amount to: 

USD 717,697 per year 

An alternative aethod of assessing the benefit is in the teras 
of foreign exchange savings and earnings per employ.:e and With 
71 employees, this amounts to: 

USD 10,108 per employee per year 

The COHFAR generated foreign exchange effect schedules 
<excluding indirect effects>, shown in Appendix C, pages 404 -
407, deal with the foreign exchange factor tn detail, 
including the analysis of total foreign inflows and outflow3 
throughout both the two-year construction period and 15 year 
production period. The effect of loan repayments and interest 
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are also included in the an.~lysis. The net foreign exchange 
flow including all these factors is shown to be positive at 
USD 4,756,196 and the overall net foreign exchan~e effect of 
the new factory is: 

USD 10,765,450 

This includes: 

Net Foreign Exchange Flow froa Export 
Iaport Substitution effect 

USD 

4, 756, 196 
6,009,249 

At a discount rate of 12 per cent the present value of foreign 
exchange flow is positive at USD 1,506,857 and the ~et foreign 
exchange effect is USD 3,867,188. 

f) Net Value added for the 15 year operational life of 
project 

The Net National Value Added for a particular period is 
obtained from the foraula: 

Net National Value Added = Output <Sales revenue1, Less 
Haterial Inputs, 15 years• 
Depreciation and Foreign 
salaries ~ dividends 

The Net National Value Added for t~e complete project, 
including the two-year construction period and the allo~ances 
for the salvage value of assets at the end of the project, is 
determined as USD 11,399,510 from the COHFAR ECBA generated 
absolute efficiency schedule in Appendix C, p~ge 400. This 
shows that the new factory would have a positive wealth
creating effect on the Ugandan economy. 

g> Employment creation 

The specific capital requireaents for t~e creation of each of 
the 71 new jobs to be created by the project is: 

Total USD 4,859,343 = USD 68,441 per job 
71 

Foreign exchange USD 3,325,685 = USD 46,841 per job 
., 1 

These foraign exchange capital requirements for each job, 
should however be compared with the foreign exchange earnings 
for ea~h employee, which amount to USD 10, 108 per e•ployee per 
year <see import substitution and export earnings section, 
page 286>. This means that in approximately 4.6 years each 
employee has earned back the foreign exchange to create his 
job. 
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In addition to the direct eaployaent of personnel for the 
factory and sales departaent there will additional indirect 
eaployaent creation, such as part-tiae eaployment for local 
labourers and truck owners in the areas of the local raw 
aaterials, whenever aining takes place. Other eaployaent will 
be created in coapanies supplying other local inputs, such as 
spare parts for the factory. 

h> Assessaent of other social impacts of the project 

The project will create eaployaent for 71 personnel and both 
the areas of the alternative sites for the new factory have 
high levels of uneaployaent. There will consequently be an 
increase in the tncoae distributed in the area of the factory, 
benefitting the local econoay. 

The skill~ of the personnel will be iaproved and the factory 
will offer a place of employment for ceramic students 
graduating froa Kakerere University and the planned new 
University of Science and Technology in Hbarara. 

As the project will utilize local ceramic raw aaterials, this 
will benefit the local economy of all of the areas, fr~• where 
the ceraaic raw materials are ained. 

In respect to the environment, there will be little, if any, 
negative impact at the factory site. Careful mining procedures 
will minimize the damage in the quarry areas and after an area 
has been worked out, planting of trees and vegetation will 
restore the site to an acceptable natural sta~e. 
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10.5 Conclusions of Financial and Econ~~ic Evaluation 

i) Hajor advantages of the project 

The National econoaic evaluation shows that the new factr-v is 
a definite asset for the econoay of Uganda generating and 
saving considerable foreign exchange, although the financial 
analysis for the new factory shows that on a strictly 
coaaercial basis it is rather aarginal, having a rather low 
IRR on investaent and low return on equity. 

However, it should be stated that there could be soae 
possibility of reducing the local cos~ of construction by the 
proaoters using their local knowledge and there is also a 
possibility of reducing the final machinery and equipaent cost 
in an international tender. The rates of return would then 
i•prove. 

In the event that it is found possible for the African 
Ceramics Company site to be used, the merged project has the 
added advantage for Uganda that African Ceramics Company 
Limited itself, which is currently aaking large losses and 
which is not really viable with just the single product line 
of crockery, could be saved a~d rehabilitated. The proposed 
tile and sanitaryware project, which would probably find 
difficulty in obtaining foreign exchange equity funding based 
on a new site at H~arara or Kampala, would also be much rore 
attractive. Uganda would then have the opportunity of having a 
viable ceramics factory producing the three different products 
of tiles, san!taryware and crockery on one site. 

ii> Hajor drawbacks of the project 

The major drawback of a ne~ factory based at Hbarara or 
Kampala is that the capital cost is quite high, in relation to 
the fa;rly small output, which is required by the Ugandan 
domestic market and the regional market. Operational unit 
costs.also tend to be high. 

The neu factory project Sited at Hbarara or Kampala appears to 
be sound from a production viewpoint but is only marginally 
profitable and would probably have problems to find a foreign 
investor unless a higher return could be foreseen. 

The best ways to achieve a higher return are by increasing 
sales revenues, which is unlikely to be achieved in the 
current market, or to decrease building and operational costs. 
The proposed use of the African Ceramics Company Limited site 
is one option in reducing the capital investment costs of the 
project and for improving the viability of the project. Other 
ways would be for the local promoters to use their local 
knowledge in identifying builders, who would possibly work for 
the local company at construction rates less than the normal 
recognised local price. 
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The international tender of equipaent will possibly lead to 
some reductions in prices, especially if asian and east 
european suppliers subait tenders, as the prices in this pre
feasibility study are based on western European sources. 

iiil Chances of iapleaenting the project and recoaaendation 

On a strict financial assessaent, the tile and sanitaryware 
project established at a new site is aarginal but it is 
profitable on a consistent basis, although the returns are 
low. Until the local sponsoring coapany can find the 
substantial equity requirements in both local and foreign 
currency, the chances of impleaenting the project in the near 
future appear to be po·or, especial 1 y as the foreign equity 
will alaost certainly have to be provide~ by a foreign 
partner. 

The chances would improve considerably however, if the capital 
costs are reduced, by either reducing the local building costs 
of a new factory, or by using the alternative site of African 
Ceramics Coapany Limited, if it were to become a1ailable. The 
latter option would however only be possible, if all 
interested parties could agree on a suitable package within a 
reasonable time-fraae. 

The implementation period would be reduced by one year by 
using this latter option, as the aajority of the buildings 
already exist, the initial capital expenditure would be lower, 
even though this would also include all of the plant and 
equipment for crockery production and the operational unit 
costs would be lower. However in the aeantiae, the Consultants 
recommend that the local promoters should follow up the 
findings of this pre-feasibility by trying to find building 
contractors in Uganda, who would build at 10wer than normal 
costs. 

The initial capital investment costs for machinery and 
equipment could also possibly be reduced at the international 
competitive tender stage and this would also increase the rate 
of return to ~ more acceptable level fer a potential foreign 
investor. 

The chances of implementing the project would also improve, if 
the local promoters could persuade the Government to take into 
consideration the national economic benefits of having a 
factory producing tiles and sanitaryware within the country. 
The large savings on the country's foreign exchange by the 
direct import substitution of imported tiles and sanitaryware 
products by locally produced ttems and also the foreign 
exchange earnings of the products, which are expo~ted are 
substantial at a combined total of USD 799,505 per year. This 
important benefit to the economy of Uganda should be assessed 
in pos~ible poi icy decisions that th& Government may wish to 
take. 
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The chances of the project going ahead would vastly iaprove,if 
the level of sales tax on total revenue could be reduced, even 
if this is for a liaited period of, say five years, for the 
new factory. Any decrease will allow profit aargins to be 
iaproved and thereby will increase the rate of return to aore 
acceptable levels. 

This Final Report is hereby subaitted to UNIDO, Vienna by: 

Global Ceramics Liaited 
31, Parkside, 
Ecton Brook, 
Northaapton NN3 5EW 
U.K. 
Tel: U.K.<44> 604-410368 
Facsiaile: U.K.<44> 604-26288 

Original Dated: 
First Aaendaent: 
Second Amendment: 

10th Harch 1991 
10th Hay 1991 
9th July 1991 
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APPENDIX A 

ORGANIZATIONS VISITED DURING THE FIELD WORK 

OCTOBER 1990 - JANUARY 1991 
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APPENDIX A 

Organizations visited during the field work 
October 1990 - January 1991 

a> Uganda 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Department of Geological Survey and Hines, Entebbe 
Uganda Commercial Bank, Kampala 
Uganda Development Bank, Kampala 
East African Development Bank, Kampala 
Development Finance Company of Uganda Limited, Kampala 
Uganda Development Corporation, Kampala 
U.K. Overseas Development Agency CODA>, Kampala 
Danish Internatioqal Development Agency CDANIDA'. Kampala 
European Commission Delegation, Kampala 
European Commission Micro-Projects Unit, Kampala 
Ministry of Industry and Technology 
Ministry of Planning and Economic Development 
Ministry of Housing and Urban Development 
Ministry of Commerce 
Ministry of Tourism and Wildlife 
Ministry of Local Government 
National Housing and Construction Corporation 
Uganda Manufacturers Association 
National Water and Sewage Corporation 
Technoplan Architects and Planning Consultants 
Gauff Ingenieure, Water Engineering Department 
Kampala City Council, Planning Department, Building 
Inspectorate Department and Heal~h Department 
Hbarara Municipal Council 
KK Partnership Archite~ts 
B&K Enterprises CAfrica> Limited 
Uganda C0nsolidated Properties Limitad 
Roko Construction Limited 
V. Rogers Enterprises Limited 
Waladyeki lnterplan Associates - Architects 
Peatfield and Bodgner Archi~ects 
Housin5 Finance Company of Uganda Limited 
Century Enterpris~s - Builders Merchant 
African Hardware Company 
Tusabe Hukame Hardware Shop 
Uganda Clays Limited - brick and tile factory 
Uganda Electricity Board - Engineering Department 
Do--i t-Your se 1 f Hardware 
Makerere University - School of Fine Arts Ceramics 
Departme;it 
African Ceramics Company Limited 
lle-'lnda Customs and Excise Statistics Department 
Statistics Department, Ministry of Planning 
Sales Tax Office 
Uganda Hardware Corporation Limited 
IJN~.:::EF 
Frefl-:.h Embassy 
Sembule Investment Company Limited 
Star Import Enterprises Limited 
Dominion Cargo Systems Limited 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

49 
50 

Sciphogen ~:aited 
UNDP/UNIDO, Kaapala 
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In addition to the above a nuaber of private individuals, who 
~ere in the process of building new houses in Uganda were 
interviewed at the Kaapala City Council Planning offices. 

b> Kenya 

1 Ceramic Industries <East Africa> Liaited 
2 Price Waterhouse Accountants 
3 Industrial & Coamercial Development Corporation 
4 Hermes Enterprises Liaited 
5 Porcelain Products Liaited 
6 The Africa Project.Development Facility 
7 Kenya Customs and Excise Departaent, Ministry of Finance 
8 Hinistry of Lands and Housing 
9 Housing Finance Coapany of Kenya Liaited 
10 National Housing Corporation 
11 Cabro Building Products LiaitPd 
12 Statistics Departaent, Htnis~ry of Planning and National 

Development 
13 Doshi Ceramics Company Limited 
14 African Hardware Limited 
15 Avon Floor Tile Company 
16 Savings and Loan Kenya Limited 
17 Investment and Mortgages Limited 
18 The Africa Enterprise F~nd, International Finance 

Corporation 
19 Sonic Importers and Exporters 
20 Ageca <East Africa> Limited 
21 Atlas Hardware 
22 Serco Hardware 
23 Alibha Shariff and Sons Limited - Hardware Dealers 
24 Barco <Kenya> Hardware 
25 Buildware Supplies 
26 H & H Services Hardware 
27 Ramco Hardware 
28 UNDP/UNIDO, Nairobi 

c > U. K. 

1 Department of Trade Export Information Library, London 
2 Northampton Borough Central Library, Northampton 
3 Shires Bathrooms Limited, Stoke-on-Trent 
4 Great Mills Tile & Bathroom Retail Centre, Northampton 
5 Ceramic Tiles Northampton, Northampton 

d> Switzerland 

1 International Trade Centre, Geneva 

e> Sri Lanka 

Ceramic Research and Development Centre, Piliyandala 



I 
I 

297 

I 
I 
I 
I 
I 

APPENDIX B 

I 
I 
I REGIONAL MARKET STUDY 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
-1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

298 

APPENDIX B Regional Harket Study 

1 Regional producers of ceramics and potential coapetitors 

Of the countries neighbouring Uganda, only Kenya has factories 
currently aanufacturing ceraaic wall tiles. ceraaic 
sanitaryware. resin-bonded sanitaryware and PVC floor tiles. 
Tanzania does have quite a aodern tile and sanitaryware 
factory but this is not operational. 

a> Ceramic Industries <East Africa> Liaited, Nairobi 

This factory, which was examined in detail by the Consultants 
in January - February -1990 as part of a UNIDO Regional and 
Country Studies aission. is still operating under receivership 
aanuf~cturing ceraaic crockery. sanitaryware and wall tiles. 
The factory supplies only a very saall proportion of the 
Kenyan market and its current production levels during 1990. 
compared with 1989 have been: 

Crockery 
Wall tiles 
Sanitaryware 

Pieces per aontl-1 
<Jan to July 90> 

40.000 
218.540 (4,967 •2> 

656 

Pieces per aonth 
(July - Dec 1989> 

40.600 
160.000 

654 

The wall tile production should be compared with the 331,947 
kg/month of tile iaports, or 35,925 m2 (150 x 150mm equivalent 
@ 9.24 kg/1112> per month on average, which ~ere imported in 
1989 <latest figures up to 15th June 1989>. The wall tile 
production is therefore only about 14 per cent of the tile 
imports. 

The sanitaryware production should be compared with the 6,845 
pieces per month or. average, which were imported in 1989 Cup 
to 15th Juno 1989>. The sanitariware production is t~erefore 
only about 10 per cent ~f the sanitaryware imports. 

However the factory is producing well under its capacity due 
to lack of spare rarts for essential repairs to machinery and 
kilns. If the worLing capital for these parts can be found 
the Consultants estimate that the annual capacity of the 
factory could be increased to: 

Wall tiles 
Sanitaryware 

pc/week 

174,000 
l, 294 

pc/month 

667,000 
4.960 

8,004,000 
59,524 

At 667,000 pieces of tiles per month, or 15, 159 m2/month, this 
would equate to 42 per cent of the 1989 Cto 15th Junel import 
level. In the case of sanitaryware 4,960 pieces per 111onth 
would equate to 72 rer cent of 1989 imports( to 15th June>. 
However in neither case could this level of m~rket penetration 
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be realistically achieved unless both the quality of the 
products was substantially iaproved above the present quality 
levels and the product range widened. 

Under the present conditions there is good scope for a 
production unit located in Uganda to sell tiles and 
sanitaryware products in Kenya but it aust be borne in mind 
that if the Cera•ic Industries <East Africa> Liaited factory 
is fully rehabilitated. the opportunities would be reduced. 
although not eliainated. 

b> Porcelain Products Liaited, Nairobi 

This f~ctory currently.only aanufactures a saall quantity of 
crockery but has in the past produced the Asian type toilets. 
One aould is still on stock at the factory but as the factory 
is still operating under receivership and only one of the two 
kilns is operational, there seems little likelihood of the 
factory attempting to produce this type .of sanitaryware. while 
under receivership. If tne factory is sold to a private 
company or individual. this situation could change. However 
the volumes, which could be produced would be very small. 

The factory also possesses a tile glazing line. which was used 
for the glazing of imported biscuit tile some years ago. The 
equipment is no lon~er in use and is unlikely to be re
commissioned. 

c> Hermes Enterprises Limited, Nairobi 

This company manufactures a range of sanitaryware, wall 
panels, baths and shower units from a resin-bonded mix of 
clays, sand, resin, accelerators, hardeners and colour 
pigments. Of the raw materials, only the accelerator and 
hardeners are imported. The initial range was only of a marble 
finish but this has since been extended to include a wide 
range of solid colours. The shapes comprise an entire 
sanitaryware range, including various counter-top basins. 
wall-mounted basins, basin With pedestal, water closet, 
cistern, bidet and asian toilet. 

The company is competing at the top of the range ag~inst the 
imported ceramic sanitaryware products and it has had some 
success in obtaining substantial contracts from hotels, which 
previously used imported ceramic sanitaryware. Hermes 
EntP.rprises Limited does not consider itself a competitor to 
Ceramic Industries <East Africa> Limited, as the management 
consider that their products are of poor quality and can only 
supply the bo~tom of the market. which Hermes are not 
interested in. 

Hermes Enterprises are operating on quite a small scale with 
about 20 employees and are happy to remain at the present 
size. They have no expansion plans for the next few years but 
would be interested i~ joint ventures to estahltsh similar 
ind11str1es in other countries. The number of sanita.ryw~re 
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pieces made. which compete directly against ceramic 
sanitaryware is estiaated at up to 20 per day. or 4.600 pieces 
per year. This is very approximate as the factory manufactures 
many other items. which aay take precedence over the basic 
sanitaryware items, dependent on the order situation. 

d> Tanzanian tile and sanitaryware factory 

A ceraaics factory was built in Tanzania by a Czechoslovakian 
company a few years ago but this apparently has not been 
successful and has virtually ceased operations. One of ~he 
problems was a lack of working capital, therefore if this 
problem were rectified, the factory could possibly restart 
rruduction. This woul~ then obviously reduce the opportunity 
for exports fro• Uganda to Tanzania. 

e> Possible additional competition in Kenya 

During the visit to Kenya in February 1991, the Consultants 
noted a newsp~per article <Sunday Nation 17th February 1991>. 
which stated that a Czechoslovakian company was seeking a 
joint venture to establish a new floor ti!e and wall tile 
factory in Kenya. The cost was stated to be Approximately US 
Dollar 15 million for machinery and technical know-how. This 
indic?tes that the capacity would be much larger than the 
existing ceramics company in Nairobi. Although this new 
factory may not even be built, it does indicate that there 
could be a possible threat to exports from Uganda to Kenya. if 
such a factory is built. 

Estimated level of market penetration oi Kenyan market. 

From the estimates of the total Kenyan market for ceramic 
sanitaryware, which in 1989 is in the region of 95,000 pie~es, 
we must acknowledge that th:s level is consi~erably higher 
than in previous years, which was approximately 72,000 pieces 
<64.000 pieces imports and 7,000 - 8,000 pieces local 
production. We therefore must base our estimate on this more 
normal level. From our field work w~ know that products from a 
factory in Uganda would not displace many of the products 
presently imported from western Europe but could displace 
products, which are presently imported from China, India and 
eastern Europe. The factory would also be competing against 
the local sanitaryware and uall tile factory in Nairobi, which 
has poor quality products now but this could chan~e rapidly 
under a change of ownership. The local factory with low-
qual ity sanitaryware products has approximately 10 per cent of 
the market. 

A new factory in Uganda entering the Kenyan m~rket would be 
unlikely to take more than a 10 per cent share of the market. 
te: 7,200 pieces per year, on a regular basts and initially 
would be lowP-r. until the distribution system uas established. 
For the first f~w years we would anticipate that the prorosed 
new factory could sell around 5,000 pieces of sanitaryware in 
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Kenya. ie= approxiaately 7 per cent of the established nor•al 
market in Kenya. 

In the case of wall tiles, because of the wide range of tiles 
available on the aarket, we would not expect a new factory in 
Uganda to obtain more than 5 per cent of the total market. 
Cera•ic floor tile have to overcome the strong coapetition 
fro• the Kenyan produced vinyl floor tiles, which can be sold 
for a auch lower price. Sales of ceramic floor tile in Kenya 
are therefore expected to be very low at around 3 - 4 per 
~· despite the indicated demand. 

For the purposes of this pre-feasibility study, using the 
average generated figure for wall and floor tile demand, we 
estimate that the initial potential sales in Kenya would be 
around a minimum of: 

Wa 11 tile 
""loor tile 

SX v 350.000 m2 = 
3% :~ 230. 000 m2 

17,500 m2/year 
6,900 m2/year 

2. Regional Impor·-export Statist~cs 

A great deal of informatiun on the current regional market for 
ceramic tiles and s~ni~aryware was obtained from the desk 
research carrie1 out by the Consultants in Europe, which 
established the current levels of exports from the twelve 
European Community countries to the countries of the East 
African and Central African region. which border Uganda. ie: 
Kenya, Tanzania, Zaire, Ruc.11da and Burundi. 

Separate sources of information were checked. such as the U.K. 
Government Trade Statistics and the Eurostat records of the 
European Community. Information was obtained for the following 
product categories, which are of direct relevance to the pre
feasi bi l ity study for tiles and sanitaryware: 

S. 1.T.C. Commodity Code 

662.44 

662.45 

690710 00 0 
690790 10 0 

690790 81 0 
690790 93 0 

G90790 99 0 

690810 00 0 
690890 11 0 
690890 19 0 
690890 31 0 
690890 51 0 
690890 91 0 

690890 93 

Product description 

Unglazed tiles, cubes< 7cm2 or 7 cm2 
Unglazed double tiles 
C"spaltplatten"l 
Unglazed tile - stoneware 
Unglazed tile - earthenware/fine 
pottery 
Unglazed tile - other 

Glazed tiles, c11he3 < 7cm2 or 7 cm2 
Glazed double tiles C"spaltplatten"> 
Gl~zed tile - other 
Glazed double tiles l"spaltplatten"> 
Glazed tiles< 90 cm2 
Glazed tiles - stoneware, earthenware 
or fine pottery 
Glazed tile - white 
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680890 93 3 
690890 93 9 
690890 99 0 

812.21 691010 00 0 

812.29 691090 00 0 
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Glazed tile - o.5•• or < 6.5•• thick 
Glazed tile - > 6.5•• thick 
Glazed tile - other 

Sanitaryware - porcelain or china 

Sanitaryware - other ceraaic 
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a> U.K. export statistics for ceraaic tile in 1989 and 1990 
ClO aonths to Oc~ober> 

The following export statistics for each product cate~ory were 
obtained fro• the U.K. Department of Trade and Industry Export 
Library, London: 

6907100 00 0 Unglazed tiles, cubes < 7ca2 or 7 ca2 

Country 
1989 

.2 kg PND PND/a2 
1990 <10 aonths to Oct> 
m2 kg FND PND/a2 

Kenya 663 5.870 3,347 5.00 

690790 10 0 Unglazed double tiles c•spaltplatten•> 

Nil in 1989 and 1990 

Note: in the Eurostat records 3 tonnes of tile were recorded as being 
sent to Uganda in this category. 

690790 91 0 Unglazed setts, flags, hearth and wall tiles - stoneware 
1989 1990 ClO aonths to Oct> 

C_o~u_n_t_r_y~~-A_2~~~-k-g.._~~-P_N_D~~P_N_D/a2 ~2 k~ PND PND/a2 
Tanzania 4 3,000 2, 182 545.50 

690790 93 0 Unglazed setts flags. hearth and wall tiles - e/ware 

Nil in 1989 and 1990 

690790 99 0 Ungla7.ed setts, flags, hearth and wall tiles - other 
1989 1990 <10 aonths to Oct> 

C~untrv m2 kg PND PND/m2 m2 k~ PND PND/a2 

Uganda 2,630 14. 192 10,515 4.00 865 8,617 4,890 5.65 
Kenya 33,776 571, 436 127,55'3 3.78 6. 118 128,452 44.947 7.35 
Tanzania 1,983 22, 125 9, 152 4.62 1,600 20,680 6,'100 4.00 

Totals 38,389 607,753 147,226 3.84 8,583 i57,749 56,237 6.55 

690810 00 0 Glazed tiles, cubes 7cm2 or < 7cm2 

1989 1990 ( 10 months to Octl 
Coun 1!:..Y_ !112 kg PND PND/112 m2 kg PND PND1m2 

IJganrl<l 28,201 52.500 145,669 5. 17 
T"11'an ia 800 4,600 4,600 5.75 

Totals 29,001 57. 100 150,269 5. 18 

690890 11 0 Glazed double tiles C"spaltplatten"> - common 

N i 1 i n 1989 and 1990 
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690890 19 0 Glazed ti 1 es. coaaon pottery - other 

I 1389 1990 ( 10 :cnths to Oct> 
Country 1t2 kl? P~D PND/a2 •2 kg PN1 PND/a2 

I Uganda 1. 600 13.288 7,445 4.65 
Kenya 1. 308 11. 445 9,040 6.91 
Tanzania 103 1, 985 1, 830 17.77 

I Totals 1,600 13,288 7,445 4.65 1, 411 13,430 10,870 7.70 

I 690890 31 0 Glazed double tiles c•spaltplatten•> coaaon pottery 

Nil in 1989 and 1990 

I 690890 51 0 Glazed setts, flags, ..iouble tiles 90 ca2 or < 90 ca2 

I 
1989 1990 ( 10 months to Oct> 

Country •2 kg PND PND/m2 •2 kg PND PND/112 

Kenya 1 11 889 1. 67:.:. 15.06 

I 690890 91 0 Glazed setts, flags. tiles 90 c112 or < 90 c112 

I 
Nil in 1989 and 1990 

690890 93 1 Glazed White setts, flags. ti J -

I 1989 1990 ( 10 months to Oct> 
Country 112 kg PND PND/112 112 kg PND PND/112 

I Kenya 1,820 26.615 7,494 4. 11 
Tanzania 556 2,310 1, 668 3.00 

I 
Totals 556 2.310 1. 668 3.00 1, 820 26,615 7.494 4. 11 

690890 93 3 Glazed setts, flags, tiles 6.5 mm or < 6.5mm thick 

I 1989 1990 ( 10 months to Oct> 
Country m2 k .g PND PND/m2 m2 kg PND PND/m2 

I Kenya 14. 899 248, 173 44,762 3.00 

I 690890 93 9 Glazed setts, flags. tiles > 6.5 mm 

1989 1990 ( 10 months to Oct> 

I Country m2 kg PND PND/m2 m2 k~ PND PND/m2 

Kenya 1. 812 19.572 14,490 8.00 

I 
I 
I 
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690890 99 0 Glazed setts. flags. tiles - stoneware. e/ware. other 

1989 1990 ( 10 months to Oct> 
Country •2 icg PND PND/a2 •2 kg PND PND/112 

Uganda 2.552 2. 112 12,758 5.00 
Kenya 445 5, 112 3. 187 7. 16 2.250 74.780 44,625 19.83 

Totals 2.997 7.224 15.94~ 5.32 2.250 74,780 44.625 19.8?. 

The suaaary of the totals of a 11 the different types of ti le 
is: 

Year U~anda ( 112) Kenya ( 112) Tanzania <m2> 

1989 34,983 34,490 3,389 
1990 ClO •onth> 865 28.318 1. 707 

In all cases, the quantities of tile exported to the countries 
is very small but while the average monthly total for Kenya in 
1990 appears to have been maintained at appro~imately 2,830 
112. very siailar to 1989. the exports to Uganda have reduced 
to an insignificant amount in 1990. To determine whether this 
is due to reduced building activity in Uganda or simply a 
replacement of U.K. imports by import~ from other countries, 
it was necessary to obtain the export statistics from the 
other European Community countries. 

b> ~urostat 1989 Statistics of Tile Exports 

The 1989 statistics for tile exports were obtained from the 
records of Eurostat at the U.K. Department of Trade and 
Industry Export Library, London. 

Tonnes of tile <Value - ECU 1. 000) 

6907!0 00 0 Unglazed tiles. cubes 7 cm2 or < 7cm2 

EC 12 UK France 
Zaire 1 ( l ) 1 ( 1) 

Kenya 6<4> 6(4) 

Total 7!5> 6<4> 

690790 10 0 Unglazed double ti 1 es <"spaltplatten"> 

EC12 Germany Denmark ------UK 
Zaire 33<23> 33<23> 
Ruanda 10<6> 1016) 
Burundi 15<8> 15<8) 
Kenya 212) 2(2) 
U~anda 3 ( 1) :3 ( 1 ) 

Total 63<40> 58137> 2<2> 3 ( 1) 
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690790 91 0 

Zair'!' 
Tanzania 

Total 

690790 93 0 

Zaire 
Ruanda 
Kenya 

Total 

306 

Unglazed setts, flags, tiles - stoneware 

EC12 Bel/Lux Germany France Neth 
4 1 ( 29 ) 4 ( 2 ) 16 ( 12 ) 2 1 ( 15 ) 
13<6> 13!6) 

54 ( 35 ) 4 ( 2 ) 16 ( 12 ) 2 1 ( 15 ) 13 ( 6 ) 

Unglazed setts, flags. tiles - e/ware 

EC12 Bel/Lux France Denmark Italy 
5<4> 5(4) 

15< 10> 15( 10> 
53(22) 47( 18) 6<4> 

73 ( 36) 5 ( 4) 15 ( 10) 47 ( 18) 6 ( 4) 

690790 99 0 Unglazed setts, flags. tiles - other 

Zaire 
Burundi 
Kenya 
Uganda 
Tanzania 

Total 

EC12~~~-B_e_l_/_L_u_x~~~I_t_a_l_y....._~~~U_K~~ 
718(224> 31<37> 687( 187) 
-(1) -(1) 

731 ( 225) 
36!33> 
43<25> 

1.528(508) 31 ( 38) 

159<36> 
22 ( 18) 
21 ( 12) 

889(253> 

572( 189) 
14<15> 
22 ( 13) 

608<217) 

690810 00 0 Glazed tiles, cubes 7 cm2 or < 7cm2 

EC12 B/Lux Den 
156< 129) 68(89) 
43 ( 16) 

lC 1 ) 

Germ 
1 ( 1 ) 

Fran Italy 

1 ( 1 ) 

87(39> 
43 ( 16) 

UK 
Zaire 
Ruanda 
Burundi 
Kenya 
Uganda 
Tanzania 

1, 060( 465) 
134<256> 
130 ( 64 ) 2 ( 1 ) 

1, 060 ( 465) 
81 ( 39) 

123!56> 
53<217> 

5(7) 

Total 1. 524 ( 931 ) 68 ( 89) 2 ( 1 ) 1 ( 1 ) 1 ( 1 ) 1. 394 ( 615) 58 ( 224) 

690890 19 0 Glazed setts, flags, tiles - common pottery 

Zaire 
Ruanda 
Burundi 
Kenya 
Uganda 
Tanzania 

EC12 
547( 179> 

3(3) 
33<24> 

993<328> 
13 ( 10) 
31( 15> 

B/Lux 
26(39> 

3(3) 

Germ 

3(3) 

10 ( 7) 

Spain 
521 ( 140) 

21 ( 10) 
509(207) 

21 ( 8) 

Italy 

12 ( 14) 
481(118) 

UK 

13 ( 10) 

Total 1,620(5591 29C42l 13( 10) l.072C365l 493< 13.~l l::iC 10) 

690890 11 0 Glazed double tile C"spaltplatten"l - common 

No exports were made to this re~ton 
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690890 31 Glazed double tiles 

EC12 Germany 
Zaire 1( 3) 1( 3) 
Tanzania 38 ( 71> 38C71 

Total 39l74l 39l74> 

690890 51 Glazed setts, flags, tile< 90cm2 

EC12 Germany__ 
Uganda 6(7) 6(7) 

690890 91 Glazed setts. flags, tiles - stoneware 

EC12 B/Lux Port Germ SEain Fran Italy 
Zaire 764 ( 197) 6(5) 25l29) 667 ( 138) 53( 19) 13(6) 
Burundi 21(7) 21C7) 
Kenya 856( 211> 1C 1) 836C207l 19(3) 
Tanzania 21( 14> 9(6) 12C8l 

Total 1,662C429> 6C5l 21C7l 35<36) l,503C345) 53C 19> 14 ( 17) 

690890 93 Glazed setts, flags, tiles - e/ware ~ fine pottery 

EC12 B/Lx Germ SEain France Italy Neth Port UK 
Zaire 823 71 7 529 2 51 32 131 

<318) C64> ( 7) ( 14 1 ) ( 2) ( 17) C38> C49l 
Ruanda 8 8 

( 4) ( 4) 
Burundi 41 41 

( 17) ( 17) 
Kenya 1, 253 118 227 512 396 

(350> ( 51> C78J ( 121) ( 100} 
Uganda 30 9 21 

( 10) ( 3) ( 7) 
Tanzania 23 4 17 2 

( 14) ( 4) ( 7) ( 3) 

Total 2, 178 79 134 756 6 642 32 131 398 
(713) C68) C61> <219) ( 6) ( 169) <38) {49> ( 103) 
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690890 99 Glazed setts. flags. tiles - other 

EC12 B/Lx Germ France Neth Port Italy UK 
Zaire 733 106 13 512 102 

( 331) (88) (35> ( 181) <27> 
Ruanda 104 11 84 9 

(90) (8) <69> ( 13) 
Burundi 66 3 63 

(31> ( 3) (28> 
Kenya 1, 074 1. 069 5 

(473) (469) (4) 
Uganda 26 22 2 2 

(35> ( 15) ( 1> ( 19) 
Tanzania 395 1 8 386 

Total 

( 189) ( 1 ) ( 2) ( 186) 

2.398 121 8 13 2, 136 11 102 7 
(1,149) ( 100) (2) <35) (948) ( 14) C27l (23> 

Summary of tile exEorted into the region in 1989 from EuroDean 
Community 

Country Tonnes ECU 1, 000 Hean ECU/tonne 

Zaire 3,822 1, 438 376 
Ruanda 204 136 666 
Burundi 156 82 525 
Kenya 6,028 2,080 345 
Uganda 248 352 1, 419 
Tanzania 694 398 574 

The above ~ummary shows clearly that the actual imports of all 
types of tile, including glazed and unglazed wall and floor 
ti 1 es, into Uganda is very sma 11 in comparison to the 
neighbouring countries and in addition the average price per 
tonne of product is far higher than in any of the other 
regional countries. While there are many different types of 
tile, of different thicknesses, which makes it very difficult 
to assess the exact square meterage from tre above tonna~e 
figures, one would expect a similar type of floor tile to wall 
tile proportions throughout the region and the average price 
per tonne should therefore not vary too much. 

From the team's field work in Uganda and Kenya we do know that 
similar tile are used in both of these countries, therefore it 
appears that the normal process in Uganda of buying through 
agents in Europe, rather than directly from the manufacturers, 
is resulting in much higher prices being charged to the 
importers. Higher prices would obviously tend to depress the 
sales of ceramic tiles in Uganda, as the product is price 
sensitive and fewer people will be able to afford such ite~s 
~n the low salaries in Uganda. From our field work. some 
re~ailers in Kampala are willing to operate on lower Profit 
margins than others and this probably accounts for the fact 
that prices of some types of tile are not too different in 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

309 

Kampala than in Nairobi, despite the a?parent higher import 
price~. 

ThP F.11ropl"an Community is the largest C'.ource of tiles for 
ll~.:\nda but from the field work carried out in the co•rntry. it 
is known that some tile are also purchased from the Middle 
E~st. Japan. Switzerland. Sri Lanka and Yueoslavia. 

Standard wall tile. 150mm x 150mm x 5mm from Holland weigh 
4.50kg per 22 tile. ie: 0.20 kg/tile and standa1·d 152mm x 
152mm x 5mm tile from the U.K. wei!h 4.00kg per 18 tilP. ie= 
0.~2k~ per tile. If we therefore assume an average weight of 
0.2lkg per tile, this equates to approximately 9.3kg/m2 of 
wall tile. On this basis the 248 tonnes of wall tile imported 
into Uganda from the European Community in 1989 was equivalent 
to only: 

26,666 m2 of wall tile 

The amount imported from other c~untries would not amount to 
more than 25 per cent of this amount. ie: the total usage in 
Uganda in 1989 would be no more than: 

33,300 m2 equivalent of wall tiles. 

Whil~ it is accepted that the actual square meterage in this 
~ct11al tonnage !of 248 tonnes> was q11.ite different to this, as 
it included both lightweight mosaic tiles and heavy pavers in 
addition to the standard tiles, it does indicate quite clearly 
that the overall square meterage of standard wall tile 
e~uivalents used in Uganda is currentlv very small. It should 
bP noted that the UK tonnage of imports in 1989 apparently 
comprised of a significant amount of lightweight tiles, which 
~rfectively increased the square meterage imported in relation 
to the actual tor.nage imported, ie: 34,983 m2 for 82.092 
t0nnes. 

This recent tile demand in Uganda, based on these import 
st;Pisttcs is lower than that. which is indicated bv the 
demand indicated from the building stati~tirs Within Uganda 
nvPr thP past few years and this must he considered by anv 
potential investor in a new factory. 

lh1n~ the S.'lme conversion factor of 9.:1 k~lm2 to abt.:\in 
st.::indard Wdll tile equivalents for all the Kenyan imports from 
the F.11r0re.:1n Community, ue obtain a 1989 fig•1re of: 

H1P \;itPSt p11bliShP.rJ fil?'IJrf'.'S 0f ti}e impnrt;,: IJl?rl'> Obl.'1il"11?d 
fr•JP1 thF:" r11stoms and Exi::ise Dep'irtment in T>Pcemh~r l'.180 in 
th1rr1bi .:inti 1:;0\d~r the pP.riod t.o !')th .lime J'.:iR8 1n the l.::itf?St 
Ann11;il Tr.:irle Report. The import. r1=>·-exprnt .:ind riom1:>.stic -='Xport. 
:o:' rl t 1 ::: t 1 cs f n r 1888 an ti the per i 0 d fr r) m Is t ,Jan :.1 a r y to IS th 
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June 1989 ar3 as follows: 

662440 Unglazed setts, flags and paving, hearth and wall tiles 
1989 Cto 15th June> 1988 

Country kg Value CKSh> kg Value lKSh> 

Spain 
Germany FRG 
Italy 
U. K. 
Germany DR 
USA 
China 
Japan 
Total 

227,990 937, 146 
420,041 1,695,314 

300 1.460 

648,331 2,633,920 

15,458 
3,000 

65,000 
20,920 

100. 110 

16,313 
272 

221.113 

42,c;99 
3,523 

270,415 
150.208 
620,591 

44,040 
40. 155 

1, 171, 521 

662450 Glazed setts, flags and paving, hearth and wall tiles 
1989 Cto 15th June> 1988 

Country kg Value CKSh> kg Value CKSh> 

Spain 
Switzerland 
Denmark 
Germany FRG 
Italy 
Netherlands 
U.K. 
Czechoslovak 
Germany DK 
Rumania 
UAE 
China 
India 
Pakistan 
Total 

Total all 
tile 

m2 equiv of 
wall tile 

10··. 400 
873 

50,000 
105,599 
714,651 

31, 001 
331, 485 

3,520 
166,800 

1,509,329 

2,157,660 

232,006 

456, 162 
15.000 

273,491 
814,601 

2,590,915 

252,217 
1. 066, 822 

48,969 
872,700 

6,390,877 

9,024,797 

615,863 

1,640 
771. 821 

1,288,850 
37,840 

593,880 
155,897 
60,066 

1, 162. 728 
1, 000 

498,407 
129,000 
123, 105 

5,440,097 

2, 660, 187 

8,310 
4,286,854 
3,809,055 

248,788 
l, 883, 706 
1, 046, 624 

374,928 
3,604,050 

5, 188 
2, 124. 958 

445.000 
994,426 

21,492,074 

5,661,210 22,663,SO~ 

608,732 

On these figures the monthly average of 331,947 kg of all 
types of tile imports <floor and wall tile> is significantly 
lower than the imports in 1988, which averaged 471,767 
kg/month, an approximate 30 per cent reduction. This fact was 
also confirmed by the field work in Kenya. Ceramic Industries 
<EA> L~mited, the sole tile manufacturer in Kenya stated that 
due to the current building recession in Kenya. their sales of 
tile had fallen by 50 per cent in the last three months of 
1990 and they expect this to continue tnto at least early 
1991. They also noted that all tile importers had large unsold 
stocks and that the prices of imported tile were being reduced 
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to try to increase sales. The current level of low sales for 
tiles at this factory was expected to continue for soae time. 

This fact aust be considered in relation to the possible 
market for Ugandan produced tile in Kenya. 

However we aust coapare the above figures with the Eurostat 
records. which for 1989 show a total of 6.028 tonnes being 
exported to Kenya in the full year from the Econoaic 
Co~munity. From the Kenyan records. the aaount imported froa 
the European Coaaunity during the first 6.5 aonths of 1989 was 
only 1,654.7 tonnes. which means that a large volume aust have 
been apparently imported during the latter half of the year. 
when building activitY, reduced. This aay also explain the 
reports of high stocks being held by importers and the 
consequent reductions in tile prices in 1990. 

d) Re-exports of tile from Keny~ 

These are miniaal, no re-exports being recorded for the first 
6.5 months of 1989 and l, 150 kg of tiles <Value KSh 26.754> 
being recorded as being re-exported to Uganda in 1988. 

In terms of pieces. if we assume an average weight of a 
standard 150mm x 150mm wall tile to be 0.21 kg <9.3 kg/m2>. 
the re-exports to Uganda in 1988 would amount to 5,476 pieces. 
or 124 m2 of wall tile. 

In the first 6.5 months of 1989 120 kg of domP-stic tile 
exports were recorded as being sent to Uganda <Value KSh 
6,000> With none recorded during 1988. In terms of pieces the 
1989 domestic exports amount to 571 pieces, or 13 m2 of wall 
tile. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

312 

e> U.K. export statistics for ceraaic sanitaryYare in 1989 and 
1990 < 10 aonths to October> 

691010 00 0 Ceraaic sinks, Yashbasins, bidets, Yater 
closets, urinals. baths of porcelain & china 

1989 1990 ( 10 aonths to Oct> 
Country kg UK PND PD/kg kg UK PND PD/kg 

Uganda 26,868 47,830 1. 78 2.342 9,767 4. 17 
Kenya 367,746 571. 059 1. 55 367,830 838,826 2.28 
Tanzania 1. 606 12.906 8.04 4.537 17.760 3.91 
Zaire 1, 869 4,338 2.32 

Totals 396.220 631". 795 1. 59 376.578 870,691 2.31 

691090 00 0 Ceraaic sinks. Yashbasins, bidets. water 
closets, urinals, baths of other ceraaic 

Country 

Uganda 
Kenya 
Tanzania 

Totals 

Total all 
sanitary 

kg 

29.424 
30,579 

6,444 

66,447 

462,667 

1989 
UK PND PD/kg 

65,719 
81. 450 
24.208 

171, 377 

803, 172 

2.23 
2.66 
3.76 

2.58 

1. 73 

1990 <10 aonths to Oct) 
kg UK PND PD/kg 

509 
55,295 
32,208 

88.012 

464,590 

3.027 
138,454 
59.227 

200,708 

1. 071, 399 

5.95 
2.50 
1. 84 

2.28 

2.31 

The price per kilogram of product. which has been computed 
from the U.K. Government statistics is interesting. as it 
shows that the Ugandan importers are now paying mu;h higher 
prices for most all the sanitaryware products than thP 
importers in the neighbouring countries. In 1989 the types of 
ceramic sanitaryware. other than porcelain ana fine china were 
cheaper in Uganda but currently are more expensive. The small 
consignment to Tanzania in 1989 has an unusually high price. 
which indicates that it was a special type of sanitaryware. 
The higher prices paid in Uganda are probably due to the fact 
that Ugandan importers often buy from wholesalers or agents in 
the U.K., rather than buying directly from the U.K. 
manufacturers. The mark-up of the intermediary is therefor~ 
included in the purchase price paid by the Ugandan importer. 
The resulting higher retail prices tn U~anda will have the 
effect cf reducing sales to a certain extent, although from 
our field work, this product tends to be less price-sensitive 
than for tiles because the purchaser is normally the builder 
of a new house and he specifies the design. the colour and 
frequently the actual manufacturer of the product he wishes to 
install in the house. 

The avei ge amount of sanitaryware imported from the U.K. per 
month in 1990 into the region has shown a si~nificant increase 
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over 1989 both in voluae and value but there has been a sharp 
decrease in exports to Uganda. As other countries also export 
sanit~ryware to Uganda we aust also deteraine the i•ports fro• 
the .her countries to try to determine. whether this decrease 
is due to less new building or renovation. or whether this 
decrease is due to a replaceaent of U.K. iaports by imports 
froa other countries. 

The U.K. Governaent statistics are in teras of weight of 
product iaported rather than pieces of sanitaryware. which 
would be of aore use in our pre-feasibility study. Froa our 
field work we identified the noraal types of sanitaryware 
pieces on the aarket in the region and the average weight of 
each piece was estiaat~d at 13.6 kg/piece. If we therefore 
convert the iaports of sanitaryware into nuaber of pieces 
using this conversion figure we have the following estiaates: 

691010 00 0 

Country 

Uganda 
Kenya 
Tanzania 
Zaire 

Total 

691090 00 0 

Country 

Uganda 
Kenya 
Tanzania 

Total 

Total sanitary
ware from U. K. 

- region 
- Uganda 

Ceraaic sinks, washbasins, bidets, water 
closets, urinals. baths of porcelain & china 

1989 Pcs 

1. 976 
27,040 

118 

29, 134 

1990 pcs C 10 aonths to Oct> 

172 
27.046 

333 
137 

27.688 

Ceramic sinks, washbasins, bidets, water 
closets, urinals, baths of other ceramic 

1989 Pcs 

2, 163 
2,248 

474 

4,885 

34,019 
4. 139 

1990 pcs ClO aonths to Oct> 

37 
4.066 
2.368 

6,471 

34' 159 
209 

fl Eurostat 1989 sanitaryware exports 

Examination of the Eurostat records for 1989 gave the 
following import statistics into the re~ion from the twelv~ 
countries of the European Community: 
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Eurostat 1989 - Tonnes of sanitaryware <Value ECU - 1. 000) .. 
691010 00 0 Sanitaryware of porcelain or fine china 

Countrv EC12 Bel/Lx Soain Denmk France Germanv Neth Italv Port UK 

Zaire 225<358> 42( 103> 138 ( 191) - 5(28> - - 10C10l 30(26> 
Ruanda 75<95l 22(40) 47<48> - - 6(7) 
Burundi 11(31) 11 ( 28) - -(3) 
Kenya 457( 1.065) - - - - 50(95> - 39<120) - 368(850> 
Uganda 40 ( 109) - - - - - - ( 1) 13C35l - 27<73> 
Tanzania 95(263> 36(47) - 11 ( 44) - 24<63> - 22C90l - 2( 19) 

Totals 903 ( l, 921) 111<218> 185(239> l 1 ( 44 ) 5 ( 3 l ) 80( 165) - ( 1 ) 84<255) 30126) 397<942) 

691090 00 0 Sanitaryware of other ceramic 

Country EC12 Bel/Lx Soain France Germanv Greece Italy Port UK 

Zaire 182(407> 67C245> - 9<60) - 1 ( 2) 53(69> 52 ( 31) 
Ruanda 14C59> 12(45> - - - - 2 ( 14) 
Burundi 3 ( 11) - ( 1) - - ( 1 ) - - 3C9l 
Kenya 100(366> - - - - - 69<244) - 31 ( 122) 
Uganda 31( 101> - 1 ( 2) - - ( 1) - 1 ( 3) - 29(95> 
Tanzania 72( 147> 3(7) - -(2) 6( 18) - 36C69l 20( 17) 7(34) 

Totals 402 ( 1. 091) 82<298l 1 ( 2) 9(63) 6 ( 19) 1 ( 2) 164(408) 72(48> 67 ( 251) 

Total sanitaryware from European Community 12 - region 1,305 tonnes <value ECU 3,012,000> 
- Uganda 71 tonnes (value ECU 210,000> 
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On the basis of the noraal sanitaryware range sold on the 
aarket in Uganda and Kenya. wh~ch was identified fro• the 
field work. the average weight per piece of sanitaryware is 
estiaated at 13.6 kg. 

Converting the tonnage figures froa •he 1988 Eurostat records 
we have the following breakdown of iaports in terfts of pieces 
of sanitaryware: 

691010 00 0 Sanitaryuare of porcelain or fine china 

C __ o_u_n_t_r ___ y _____ P_i _e_c_e s_I_9_8_9_ 

Zaire 
Ruanda 
Burundi 
Kenya 
Uganda 
Tanzania 

Total 

691010 00 0 

Country 

Zaire 
Ruanda 
Burundi 
Kenya 
Uganda 
Tanzania 

Total 

16.544 
. 5.518 

809 
33.602 

2.941 
6.985 

66.399 

Sanitaryware of other ceraaic 

Pieces 19d9 

13.382 
l,029 

221 
7,353 
2.279 
5,284 

29.558 

Total sanitaryuare iaports into the re~ion from the European 
Community - 1989 

Country Pieces 1989 

Zaire 29,926 
Ruanda 6,547 
Burunili 1,030 
Kenya. 40.955 
Uganda 5,220 
Tanzania 12.279 

Total 95,957 

From the above, it is apparent that the region~) market for 
sanitaryware is dominated by Kenya and Zaire. In addition to 
the imports from the European Community, Kenya imports from 
other countries and also has its own sanitaryware production 
unit, which is presently producing apprnximatelv 7,872 pieces 
pPr year. Together with sanitary~are import~ from India, 
Eastern Europe and China, Kenya's total market appears to be 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

316 

in the region of 95.000 pieces per year. The details of the 
Kenyan aarket are discusse~ later in this section. 

Uganda ~as the saallest a3rket of the region afart fro• 
Burundi. Uganda i•porteci 5.4 per cent of the total European 
Coaaunity exports tn the regi0n. fro• the statistics outlined 
previou~ly a~d also fro• the fieldwor~ it is clear that the 
U.K. is the •ajor supplier of sanitaryware to Uganda and it !s 
known that the iaports fro• thP U.K. have shown a sharp 
decrease in 1990 iror the ~989 figures. This indicates tl:at 
the overal! deaand in Uganda has declined over the past year 
and this was confiraed by convers~tions with private builders 
in Uganda, who were finding it increasingly difficult to 
finance the construction of their houses due to constant price 
increases of all building aaterials. 

g> Additional sanitaryware iaports 

Fro• the field work we do know that soae pieces of sanitary
ware are imported into Uganda fro• China and Yugoslavia by 
retailers and these are estiaated to be around 30 per cent of 
the total iaports. It is also known that soae sanitaryware is 
also iaported by individuals and these are not normally 
recorded at the custoas. This quantity is extreae!y difficult 
to estiaate accurately but fro• conversations with many people 
during the field work we would estimats this quilntity to be 
approxiaately 20 per cent of the total imports. On this basis 
the total quantity of iapurts iilto Uganda in 1989 may be 
assessed approxiaately as: 

5,220/ 50~ = 10,440 Dieces 

The Consultants did visit the Customs and Excise Statistics 
Department at the Ministry of Finance in Kampala to try to 
cross-check the export figures from Europe and elsewhere with 
the recorded import figures in Uganda. Unfortunately the 
records in Kampala are incomplete and are just in the process 
of being loaded on to a computer system. No records of 1989 or 
earlier years were available. The only records available for 
inspection were for a few months in 1990 and these indicated 
the following imports of sanitaryware: 

H_o--'"n_t_h _______ P"--i ece s _____ Va l ue c USh l 
Kampala off ice 
January 
February 
Hilrch 
April 
Hay 
Hbala office 
Hay 

not available 

164,448 
10.991 

109,735 

no sanitaryware imports 

20 cisterns 1,037,496 
207. 500 ( I 111 port d 11 t v > 

__ -~9.I'-~~~ C Sa 1 es tax l 
1,742,995 

20 W/CS 229,448 
45,890 c Import duty> 

Source 

Italy 
I.I. K. 
Kenya 

Kenva 

Kenya 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

317 

1 10, 135 c Sa l es t ax > 

385,027 

The above inforaation unfortunately is of little use in 
estiaating the deaand of sanitaryware, as it is acknowledged 
by the Custoas and Excise Statistics Departaent that the 
records are incoaplete and under-record the level of imports 
by a significant aaount, as sauggling is widespread. It is 
significant that the Ministry of Planning does not currently 
use thP Custoas and Excise iaport-export inforaation in its 
assessL ~t of the econoay. 

Because of this fact of being unable to cross-check external 
export figures with the doaestic iaport figures, we aust trea~ 
the est i aa ted 1989 Uga·ndan san i taryware i a port figure of 
10,440 pieces with soae reserve, as the estiaated figure of 
iaports froa countries outside the European Coaaunity of 
thirty per cent of total iaports is subjective. However, the 
Consultants feel that it will be in the right order of 
aagnitude, as a nuaber of builders and retailers quoted 
estiaates around this figure. Siailarly with the twenty per 
cent estiaate of unrecorded iaports fro• Kenya by the Ugandan 
authorities, this is a subjective estimate but is ~f the right 
order of aagnitude. 

The price of cisterns from the above Ugandan Customs and 
Excise figures appears to be USh 87. 150 per piece and the 
price of water closets USh 19,251 per piece. These do not 
appear to be realistic, as the price of a water closet is 
normally higher than a cistern. The Consultants can therefore 
not rely on any of these !igures to estimate demand or prices 
and must rely on other sources for this information. 

h> Kenyan statistics of sanitaryware imports and exports 

In order to try to cross-check ~he figures of the level 
imports from Europe and elsewhere, ~he Consultants visited the 
Cu~toms and Excise Department at the Office of the Vice
President and Ministry of Finance in Nairobi to obtain the 
most up-to-date information on sanitaryware imports and 
exports. Other statistical information had also been obtained 
in Europe. The Kefiyan statistical information is broken down 
on a slightly different basis as that in Europe and therefore 
is not directly comparable to the Commodity Code Numbers in 
use in the European Community. 
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SITC No. 812201 Lavatory Cisterns without toilet bowls 
Direr.:t iaports 

1989 <to 15th June> 
Quantity Value 

Country <kg> < KSh > KSh/kg 
Quantity 

<kg) 

1988 
Value 
<KSh> KSh1y_ 

Geraany 
Italy 9,485 944.409 99.57 
U.K. 
Czech 42.627 187,787 4.41 
Ruaania 

Totals 52,112 1,132 .• 196 21.73 

20 
150 

54.039 
8,525 

43,550 

106,284 

815 
4,866 

557,568 
33,201 

424. 173 

1, 421. 023 

40.75 
32.44 
10.32 
3.89 
9.74 

13.37 

SITC No. 812209 Other ceraaic sanitaryware 
Direct laports 

1989 <to 15th June> 
Quantity Value 

1988 
Quantity Value 

Country Ckg> CKSh> KSh/kg Ckg> CKSh> KSh/kg 

Finland 
Spain 
Switzer 
Germany 
Italy 
U.K. 
Czech 
Ruaania 
China 
H Kong 
India 

Totals 

1. 182 

114 
6, 102 

245,425 
57,333 

14, 980 

227,910 

125. 167 

14,531 
460, 211 

8,648,554 
314,095 

215,681 

3, 008, 121 

553,046 12.787,160 

105.89 

127.46 
75.42 
35.24 
5.48 

14.40 

13.20 

10 

141 
780 

1, 553 
258.203 

55,325 
119,025 
76,509 
2. 160 

253,621 

0. 201 020. 10 

45.655 
70.835 
33.248 

12, 114. 758 
292. 517 

1. 065, 340 
590,597 
297,837 

2,397,793 

323.79 
90.81 
21. 41 
46.92 
5.29 
8.95 
7.72 

137.89 
9.45 

23. 12 767,327 16,516,615 21.52 

The total sanitaryware taports tnto Kenya for 1988 and 1989 
<to 15th June>, which sh~w a significant incrP.ase during 1989 
at the current rates of imports are as follows: 

1989 Cto 15th June> 1988 
Kg Value CKShl Kg Va 1 ue C KSh > 

605, 158 13,919,356 873,611 17,937,638 

These can be compared to the Kenyan imports for 1986 and 1987, 
which were very similar to those in 1988: 

1987 1986 
~-K~g..._~~~~-V~a~l~u~e--'-<~K~S~h_>~~~~K~g~-~~Value <KSh> 

875,99S 19,734,622 883,228 14,532,377 
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Earlier years were aore erratic: 

1985 1984 
Kg Value <KSh> Kg Value <KSh> 

1, 118. 863 20, 021, 851 353,016 6.282.438 

If we convert these weight figures into units at an average 
estiaated weight per piece of 13.6 kg, these statistics from 
Kenya give an estiaated iaport figure of: 

1984 
1985 
1986 
1987 
1988 
1989 

Pieces 

25,957 
82,269 
64.943 
64,412 
64,236 
44,497 (in 6.5 aonths> · 

This figure for iaports for the first 6.5 months of 1989 
should be coapared With the estiaated 40,955 pieces of 
sanitaryware exported to Kenya from the European Community 
according to the Eurostat statistics for the 1989 year. 

The Kenyan statistics give a total of 314,745 kg of 
sanitaryware froa the European Community in 1988, which would 
equate to 23,140 pieces of sanitaryware or 36.0 per cent of 
the total iaports of 64,236 recorded as being imported to 
Kenya <based on 13.6 kg/piece>. 

In the first 6.5 aonths of 1989 262,308 kg, or 19,287 pieces 
of sanitaryware have been imported by European Community 
countries, or 43.3 per cent of the total imports. 

In the Kenyan Annual Trade Report for 1989 <1st January to 
15th June> a note has been made· in the explanatory notes that 
figures appearing in the report were compiled from documents 
received by the Statistical Branch and may not necessarily 
agree With the actual yearly trade, as some documents and/or 
adjustments may not have been received in the Branch by the 
time the report went for publication. 

In view of this published statement, the Consultants feel that 
some under-recording of the figures is probable and the figure 
of 44,497 pieces for 1989 C6.5 months> should be looked on as 
a minimum figure, rather than an absolute figure. 

The information we have for 1989 from the two sources is: 

Exports to Kenya from European Community 
recorded by 12 Community countries 

Imports rer,orded from European Community 
by Kenya in 6.5 months <262,308 kg> 

Pieces Pc/month 

40,955 3,413 

19,287 2,967 
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As this information has been compiled from completely 
different sources and the average monthly import rate is 
comparable, bearing in mind the reservations that the Kenyans 
themselves have placed on their import figures, we can be 
reasonably confident that the figures from the European 
Community are fairly accurate. 

The estimated 1989 Kenyan imports from other countries, based 
on a monthly average is: 

342,850 kg/13.6 kg/pc x 12/6.5 = 46,554 pieces 

The estimated 1989 Ken¥an total sanitaryware imports from all 
sources is therefore: 

46,554 + <3,413 x 12> = 87,510 Pieces 

However, this estimate is a substantial ·increase over 1988 
<36.2Xl and also the previous two years and assumes that 
imports in the second half of 1989 were at the same monthly 
rate as in the first 6.S months of the year. This increase is 
probably not sustainable and the level of import could 
perhaps be expected to fall back closer towards the previous 
years• totals. 

i ) Kenyan re-exports 

812201 Lavatory cisterns Without toil et bowls 

1989 <to 15th Junel 1988 
Quantity Value Quantity Value 

Country !kgl <KSh> KSh/kg (kg) <KShl KSh/kg 

Uganda 50 3.666 73.32 1. 334 114,600 85.90 

812209 Other ceramic sanitaryware 

1989 <to 15th June> 1988 
Quantity Value Quantity Value 

Country <kg> <KSh> KSh/k~ Ckg> CKSh> KSh/kg 

Tanzania 20,747 137,937 6.65 1. 404 141.817 101.01 
Uganda 586 75,530 128.89 1 '218 90,844 74.58 
Total 21, 383 213,467 9.98 2.622 232,661 88.73 

. l .J Kenyan domestic ex,eorts 

Although there are entries in the Annual Trade Report under 
this hedding. we know from our field work in Kenya. that the 
sole manufacturer of sanitaryware in Kenya, Ceramic Industries 
CEast Africa> Limited, does not export any of its products 
directly. The items under this heading must therefore actually 
be re-exports or exports of CPramic Industries ~roducts hv 
persons who have purch~sed the items from retail outlets. 
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812201 Lavatory cisterns Without toilet bowls 

Country 

Ethiopia 
Tanzania 
Uganda 
Zaire 
Total 

812209 

Country 

Central 
Afr Rep 
Ethiopia 
Sudan 
Tanzania 
Uganda 
Zaire 
U.K. 
Total 

1989 <to 15th June> 
Quantity 

(kg) 

50 
701 

751 

Value 
<KSh> 

1. 500 
75,794 

77,294 

KSh/kg 

30.00 
108. 12 

102.92 

Other ceramic sanitaryware 

1989 <to 15th June> 
Quant tty 

<kg> 

130 
640 

608 
3.203 

320 

4,901 

Value 
<KSh> 

5,500 
43,600 

14,519 
139,275 

12,600 

215,794 

KSh/kP: 

42.31 
68. 13 

23.88 
43.48 
39.38 

44.03 

1988 
Value Quantity 

<kg> <KSh> KSh/k~ 

45 
20 

287 
144 
446 

0.000 
970 

23,900 
19,200 
50,070 

Quantity 
<kgl 

1988 
Value 

<KSh> 

33 
300 

1,075 
5, 187 

636 
3,200 

10,431 

1.860 
83,723 

125,480 
221, 217 
26,520 

119,800 
578,600 

177.78 
48.50 
83.28 

133.33 
112.26 

KSh/k~ 

56.36 
279.08 
116.73 
42.65 
41. 70 
37.43 
55.47 

I Grand totals re-exports and domestic exports to Uganda are: 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1988 
1989 <to 15th June> 

Kg_ 

8.026 
4,540 

Pieces 

590 
334 

Pc/month 

49 
51 

From our field work in Uganda and Kenya. we know that some 
private builders do smuggle sanitarywarc items into Uganda and 
these are not recorded in the Uganda statistics. The Uganda 
Customs and Excise accept that the majority are smuggled into 
the country. Although the Customs and Excise figures of Kenya 
are far better than those in Uganda, it would be expected that 
some of the people who do not declare items to the Ugandan 
authoritiP.S, do not declare them to the Kenyan customs either, 
in which case the Kenya re-export and domestic export figures 
would tend to be low. 

As much of this cross-border trade by individuals is accepted 
as being unrecorded, we feel that our estimate of 
approximately 20 per cent of the total Ugandan san~taryware 
imports being brought from Kenya Clegally and illegally> in 
1989, is a reasonable estimate, te: approximately 2,088 pieces 
per year against a recorded figure of 612 based on the latest 
avera~e of 51 pieces per month. 
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3 Factors affecting tile and sanitaryware deaand in ~enya 

a> Building and construction 

The Building and Construction sector continued to perfora well 
in Kenya tn 1989, as indicated by increase in the sector's 
aajor indicators, including employaent, total receipts for 
work coapleted by private contractors, plans approved by aajor 
towns and estiaated ceaent consuaption. The continued growth 
in the sector's activities was attributable to a 34 per cent 
increase in credit extended by coaaercial banks to private 
sector building and construction in 1989. 

Real Trends in Buf lding Construction 1985 - 1989 

1982 = 100 
1985 1986 1987 1988 1989 

Index reported private 
building 59.8 64.3 72.2 77.9 

Index reported public 
building 31. 7 12. 1 16.3 14.6 

Cement consumption 
<1,000 tonnes> 610.1 702.4 890.3 854.0 1,014.5 

Cement index 105.3 121. 2 149.3 147.3 175.0 
Employment <1,000) 49.9 55.9 58. 1 62.6 67.4 
Employment index 82.6 92.2 96.2 103.6 111. 6 

The provisional data from the Business Expectations Enquiry 
<BEE> show that the sector recorded a growth of 11 per cent in 
total receipts for work done by private contractors in 1989. 
Total receipts increased from KPND 238 million in 1988 ~o KPND 
264 million in 1989 with building construction recording a 
growth of 27 per cent in receipts from KPND 111 million in 
1988 to KPND million in 1989. 

The total value of plans approved by Nairobi City Council 
<NCC> and other major towns recorded a growth of 7 per cent in 
19d9 as compared with 22 per cent in 1988. The slower growth 
in total value of plans was partly attributable to a decline 
in the value of reported plans by other towns. 

Value of building plans approved 1985 - 1989 

Vear 

1985 
1986 
1987 
1988 
1989 <provis> 

Nairobi 

57.60 
78.44 

111. 82 
148.38 
1~8.36 

Other· towns 

54.53 
65.38 
90.81 
98.93 
65.63 

KPNL million 
Total 

112. 13 
143.82 
202.63 
247.31 
263.99 

Nairobi continued to show strong growth of 34 per cent in 1989 
and therefore remains the main market for tile and 
sanitaryware products. 
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A comparison of value of private plans approved and building 
co~pletions in the main urban centres is interesting in that 
it shows that the value of reported approvals completed was 
about 24 per cent of the approvals in 1985 but this has now 
declined to about 16 per cent during the 1986-89 years. 

Year 

1985 
1986 
1987 
1988 
1989 

Plans approved 

110. 70 
141. 82 
202. 15 
247.31 
263.99 

KPND million 
Building work completed 

26.57 
21. 80 
33.49 
40.74 
40.38 

The amount of work completed in 1989 was slightly less than 
that in 1888. although the level of plans approved was higher 
but this indicates that the demand for tiles and sanitaryware 
could be stabilizing or falling. if this trend continues. 

The trend analysis of the value of reported completions by 
five main towns for the past five years shows that Nairobi 
accoun~s for over 50 per cent of the total value and Mombasa 
about 25 per cant. 

KPND million 
Year Nairobi Mombasa Kisumu Nakuru Eldoret Total 

1985 13. 2~ 14.04 1. 73 0.93 29.90 
1986 14.30 7.61 0. 18 2.38 0.38 24.85 
!987 21. 78 11. 73 0.23 2.77 36.51 
1988 26.24 14.35 1. 10 3.85 0.38 45.92 
1989 26.50 11. 89 2.54 3.87 44.80 

The ~bove clearly indirates that any marketing effort for 
sanitaryware and tile products from a factory in Uganda should 
be concentrated in Nairobi and Hombasa, which together account 
for over 80 per cent of the building activity. 

If we analyse the type of buildings being completed in the 
private and public sectors, it is apparent that the vast 
majority are residantial. Since 1985 a tota1 of ~ver 5,500 
units were completed by private developers, of which 93 per 
cent were residential units. 

Completions of new private buildings 1985 -1989 

Number Estimated cost KPND million 
Year Residential Non-res Residential Non-res Total 

1985 578 76 10.66 15.91 26.57 
1986 1. 078 67 16.83 4.97 21. 80 
1987 1. 042 82 18.01 15.48 33.49 
1988 1. 466 85 27. 10 13.64 40.74 
18R8 1. 019 92 26. 13 14.25 40.38 
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Completions of new public buildings 1985 -1989 

Number Estimated cost KPND million 
Year Residential Non-res Residential Non-res Total 

1985 116 34 0.33 0.76 1.09 
1986 184 18 2.97 0.82 3.79 
1987 150 26 1. 65 0.79 2.44 
1988 167 22 2.31 0.81 3. 12 
1989 158 24 1. 98 0.80 2.78 

The above shows that the building sector is dominated by the 
private sector and that the public sector houses are less 
expensive, which indicates that they are concentrating on the 
low cost housing, whil'e the private sector is concentrating 
more on the high cost housing. which is the housing more 
likely to use sanitaryware and tiles. 

Approved and actual Central Government expenditure on housing 
development is 0utlined below: 

KPND million Approved Expenditure 
as ~ of Development 

Year Approved Actual ~~~~~~~~~~~~~~~~~~~~E_x~p_e_n_di_t_u_r_e~~~~~-

1985/6 9.03 
1986/7 8. 41 
1987/8 7.33 
1988/9 19. 18 
1989/90 12.42 

8.46 
7. 16 
7.48 

19. 18 

2.30 
2.20 
1. 20 
2.00 
1. 30 

Although the expenditure approved has been higher in the past 
two years than in previous years, it only accounts for 1.30 
per cent of the total development expenditure of the budget. 
This indicates that the Government is placing a low priority 
on supplying the housing needs of the country through the 
public sector and is relying on the private sector to generate 
the numbers of housing units required. As the private sector 
is apparently succeeding to do this from the information 
outlined, it indicates that there should be a continuous and 
strong demand for sanitaryware and tiles in Kenya. 

The National Housing Corporation, in its effort to alleviate 
the housing problem in most of the urban centres, completed a 
total of 1,005 units in 1989, an increase of 776 units over 
19R.R, reversing a downward trend discernible sin~e 1985. 
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Housing units coapleted by the National Housing Corporation 

Province 1985 1986 1987 1988 1989 

Nairobi 85 367 
Coast 50 50 
North-Eastern 
Eastern 253 248 
Central 45 95 111 166 149 
Rift va 11 ey 745 115 41 63 105 
Nyanza 169 152 40 384 

Total 1. 009 615 575 229 1. 005 

Source: National Hous(~g Corporation 

In addition to the scheaes coapleted 15 housing scheaes are 
under construction in 13 towns. 

Through ~the Rural Huusing Loans Scheme•. which has been in 
existence for over 20 years. NHC has advanced loans aaounttn~ 
to KPND 12.4 ail lion to 7.263 beneficiaries for the 
construction of rural residential houses. The amount advanced 
since 1985/6 shows a downward trend fro• KPND 1.8 ail lion to 
KPND 0.3 ail lion in 1988/9. with the corresponding number of 
beneficiaries declining from 731 to So during the period. The 
decline was attributable to liaited funds being allocated to 
the scheae. This decline in the nuaber of rural houses being 
built will not. however affect the deaand for tiles and 
sanitaryware, as this type of house does not noraally have 
piped water and the people cannot afford these products. 

Housing units constructed by Ministry of Works and Hou.: i ng 

1983/4 1984/5 1985/6 1986/7 1987/8 1988/9 
Institutional 
Units bu i 1 t 596 457 621 453 383 438 

Cost/unit 
<KPND 1, 000) 82.9 13.8 12.5 18. 3 6. 1 15. 0 

Pool Housing 
Units bu i 1 t 372 5 14 8 

Cost/unit 
<KPND 1, 000) 4.9 17.7 18.0 43. l 

Source: Ministry of Works and Housing 

Overall, from the information available on the building 
industry over the past five years, it would seem that the 
private housing ~ector is continuing to show growth in the 
Nairobi area, although the rate of growth has declined 
recently. However the number of completions in Nairobi has 
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actually doubled in the five year period, while Hoabasa has 
declined by 15 per cent in the saae period. Although Ceraaic 
Industries CEast Africa> Li•ited, the local tile and 
sanitaryware has noticed a slow-down in tile orders in 1990. 
which they attribute to a building recession, it is apparent 
that auch building is still taking place and deaand for 
sanitaryware is particularly strong. The local coapany is 
still selling all of its sanitaryware production. which 
indicates that the recession is not severe. 

The suaaary of the nuabers of buildings recorded as being 
completed in 1989 is: 

Private buildings 
Public buildings 
National Housing Corporation 
Ministry of Works ~ Housing 

Total 

1. 111 
182 

1. 005 
446 

2.744 

Unfortunately we do not have the details of how many 
individual dwelling units or flats are included in the above 
buildings. In Nairobi many apartment buildings are being 
built, which will considerably increase the number of 
individual living units. 

In terms of sanitaryware and tile requirements for the above 
buildings. it is not possible to estimate them With any degree 
of accuracy from this information but for absolute minimum 
quantities, if all of the buildings only have one living unit, 
this would equate to: 

Sanitaryware 
Wall tiles 
Floor tiles 

21,952 pieces per year 
93,296 112/year 
60,368 m2/year 

With an estimated average of two or three dwelling units per 
building, the requirements of sanitaryware and tiles would 
increase by approximately the same factor. However this cannot 
be an accurate estimation, as the breakdown of the precise 
building types and quantities of each type were not available. 

The average floor area of the 1.042 private residential 
buildings completed in 1987 amounted to 153 m2, which 
indicates at lPast two family dwellings per buildin~. In 1988 
the average floor area of private re~i~ential buildings 
amounted to 140 m2. 

The number of habitable rooms per building can also be used as 
an approximate indicator of the number of the number of familv 
dwellings per building and the following information was 
obtaineti for Nairobi for the period 1984-88. 
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Analysis of reported new residential bui 1 -:lings. Nairoti 

Habitable rooas 1984 1985 1986 1987 1988 

1 12 47 1 48 
2 120 4 53 83 78 
3 256 76 95 66 242 
4 110 77 103 172 140 
5 84 45 19 75 78 
6 or aore 56 41 219 150 288 

Total 638 290 490 546 874 

Source: Central Bureau of Statistics 

A habitable rooa is defined to aean a room used for the 
purpose of working, living or sleeping other than kitchen, 
bathrooa, lavatory, laundry rooa etc. 

For the purpose of this indicated deaand we will assume that 
froa 1 - 3 habitable rooas will be occupied by a single family 
unit, 4 - 5 habitable rooas by two faaily units and 6 or aore 
by three faaily units. Very approximately, therefore, on this 
basis, the nuaber of family units would be of the order of: 

Estimated number of family units based on habitable rooms 

Habitable rooms 1984 1985 1986 1987 1988 

1 12 47 1 48 
2 120 4 53 83 78 
3 256 76 95 66 242 
4 220 154 206 344 280 
5 168 90 38 150 156 
6 or more 168 123 657 450 864 

Total 944 494 l, 050 l, 093 1. 668 

Ratio of family 
units: building 1. 5 1. 7 2. 1 2.0 1. 9 

On this, what must be admitted is a very approximate 
indicator, we can obtain a general idea of possible 
sanitaryware and tile requirements by using the generated 
ratio of family units to buildings as a guide. Based on the 
1989 figures the annual requirements would therefore be at 
least: 

Sanitaryware 
Wall tiles 
Floor tiles 

43,904 pieces per year 
186,592 m2/yr 
120,736 m2/yr 

Information on the costs of the private residential building 
plans approved by Nairobi City Commission, compared to the 
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nuaber of plans involved gave the following: 

1984 1985 1986 1987 1988 

N1J. residential plans 859 876 611 743 751 
Esti•ated cost 

<KPND 1, 000) 16,000 31, 973 26,657 49,853 65,853 
Cost per plan 

<KPND 1, 000) 18,600 35,500 43,600 67. 100 87,700 

If we compare these costs per plan for the private sector with 
tho~e for the costs per house built by the National Housing 
Corporation in Nairobi we can try to deteraine the possible 
number of individual iiving units per plan. The National 
Housing Corporation built 284 houses in Nairobi in 1984 
costing over KPND 3,000 per unit and a further 85 in 1987 
costing KPND 15,900 per unit. In 1989 367 NHC units were built 
at a cost of KPND 11,700 per unit. The private sector cost per 
plan in 1984 was approxiaately six times the comparable NHC 
cost and in 1987 was four tiaes the NHC cost. Comparing the 
1989 NHC cost of KPND 11,700 per unit with the 1988 figure for 
private plans, which are the latest available, the cost ratio 
is over seven. 

This indicates that the number of family units per private 
residential completion could be somewhere in the ratio from 
four to seven, dependent on the level of finish given to the 
private units, compared With the NHC units. 

If we take this further factor into consideration, the 
estimated demand of sanitaryware and tiles generated from the 
number of habitable rooms per building is probably 
conservative. Taking the lower ratio of 4 family units per 
dwelling gives an indicated dAmand of: 

Sanitaryware 
Wall tile 
Floor tile 

87,808 pieces per year 
373, 184 m2 per year 
241,472 m2 per year 

This estimated demand however can only be taken as an order of 
magnitude, as we have no actual precise figure of the number 
of family units and have had to generate an estimate from 
other related information. which was available. 

b) Water supplies 

In 1974 the Kenyan Government launched the National Master 
Water Plan with the aim of ensuring that every household had 
potable water within a distance of 4 km by the year 2000. In 
ordPr to achieve this objective the Government, through the 
Ministry of Water Development and donor agencies, embarked 
upon the establishment of water supply projects. sinkin~ of 
borehole~ and construction of catchment dams. By the first 
quarter of 1990 330 water projects were operational, out of 
which 220 were rural. A further 66S projects are at various 
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sta~es of iapleaentation. In the 1989 -1993 Developaent Plan 
however. it is noted that the original target has proved 
difficult to achieve due to scarcity of qualified aanpower. 
financial resources and probleas related to the i•pleaentation 
of projects. 

To suppleaent the Hinistry•s efforts the National Water 
Conservation and Pipeline Corporation <NWCPC> was establisheG 
in 1988 with the ultiaate aia of taking over the construction 
and operation of aajor water projects in the country. Their 
current projects are the two Greater Nakuru Water projects and 
the Kili•anjaro-Hachakos project. 

The task of providing Mater requires substantial aaounts of 
investaent and given the li•ited resources at its disposal the 
Ministry of Water Development has had to reallocate funds to 
projects yielding higher returns. The developaent expenditure 
on water and related services has shown a downward trend since 
1986/7: 

Development expenditure on water supplies and related services 

Water develop 
ment 

Training of 
staff 

Rural water 
supplies 

Self-help 
water 

County Council 
g, urban water 

Hise. g, special 
programmes 

Total 

1985/6 1986/7 

247 5.027 

144 599 

10,972 13,637 

8.028 5,045 

l l • 536 1 l • 396 

4, 394 4; 173 

35,321 39,877 

1987/8 

l,543 

25 

8,646 

1, 363 

3,041 

3,684 

18,302 

Source: Hinistry of Water Development, Nairobi 

KPND 1, 000 
1988/9 1989/90 

86 131 

10 93 

8, 155 7,063 

767 404 

4,715 692 

3,656 1, 896 

17,389 10,279 

This sharp decline in development expenditure has been 
extremely severe in the urban areas. so that the majority of 
the funding could be allocated to the rural areas. No new 
projects are to be initiated until on-going projects are 
completed. 

The effects of this policy on the future demand of 
sanitaryware and tiles will be to reduce the potential growth 
in demand, as fewer housing units in the urban areas will be 
able to connect to the water and sewage systems. We must 
thP.rP.fore bear this fact in mind. when estimating future 
demand for these products. 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

330 

c> Population growth 

The projected urban and rural population in Kenya is expected 
to be: 

<•illion> 
1988 1989 1990 1991 1992 1993 

Urban 4.0 4.3 4.6 4.9 5.2 5.6 
Rural 18.7 19.2 19.8 20.4 21.0 21. 6 
Total 22.7 23.5 24.4 25.3 26.2 27.2 

X Urban 17. 6 18.3 18.9 19.4 19.8 20.6 

The continued flow of _people fro• the rural to urban areas 
will place a high de•and for the frovision of water and sewage 
systems and increased housing but this deaand is well in 
excess of the local authorities' ability to provide the•. 
An increase in the level of overcrowding and in the nuabers of 
slu• houses is therefore expected over the next few years. The 
actual rise in demand for sanitaryware and tiles generally is 
linked more to the provision of water supply systems. rather 
than the overall increase in the urban population. 

Approxi•ately 38,000 new households are added to the urban 
areas each year increasing the deaand for housing to over 
60.000 units per annu•. co•pared With the 1986 supply of 
approximately 40.000 units <Source: Develop•en? Plan 1989 -
1993>. With only 3 per cent of GDP being invested ~nnually in 
housing. of which less than half is in •odern dwellings. the 
financial burden of closing the gap becomes considerably heavy 
for the Government. 

From these figures we know that less than 2C.OOO of the urban 
units built are aodern dwellings and some of these will not 
have access to piped water supplies. If half of these. 1e: 
approximately 10,0~0 have access to ~iped water and install 
water borne sewage systems, the-demand for sanitaryware would 
be in the region of: 

80,000 pieces per year 

The tile demand. based on this estimate would be 
approximately: 

Wa 11 ti 1 e 
Floor tile 

340,000 1112/year 
220,000 •2/year 

This sanitaryware estimate is higher than the es~imate based 
on the import figures and local production <72,000> bu\ is 
lower than that estimated from other housing statistics 
!87,000>. Like the latter, the estimate cannot be considered 
as an accurate figure, only an order of magnitude, as the 
prime data is not accurate enough. We will therefore use the 
more accurate figure generated from the import statistics for 
determining the size of the proposed new factory. 
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dl Housing Finance 

One of the constraints to housing develop•ent in Kenya has 
been the shortage of and inaccessibility to funding for the 
•iddle and low inco•e groups even where funds are actually 
available. However the nuaber of institutions involved in 
housing finance has increased considerably over the past ten 
years. Apart fro• finances through the National Housing 
Corporation, the Housing Finance Co•pany of Kenya <HFCK> and 
Savings and Loans Li•ited. which are the •ajor parastatals in 
the field, the nuaber of private building societies had 
increased to over 30 by 1987. These have provided long-term 
mortgage lending over 5-25 years With interest rates between 
13-19 per cent. 

The current <January 1991) interest rate charged by HFCK is 19 
per cent calculated on a monthly reducing balance method. HFCK 
first ~btains a valuation fee, amounting to KSh 2,500 on the 
first KSh 300.000 of the purchase price.and an additional KSh 
350 per every KSh 100,000 thereafter. It is prepared to lend 
up to 90 per cent of the valuation price over a maximum period 
of 18 years. Loans cannot exceed three times annual gross 
income of the borrower. It should be noted that Government 
Stamp Duty of 6 per cent of purchase price and 0.5 per cent 
duty on the mortgage are payable by the borrower. Providing 
the borrower can meet all of the normal conditions, loans are 
normally approved Within 30 days. HFCK currently has 8,639 
mortgages. 

The Savings and Loan Kenya Limited currently <January 1991> 
charges 19.5 per cent interest and lends up to a maximum of 70 
per cent of the property valuation over a perioJ up to 25 
years for loans up to KSh 350,000. Loans above KSh 350,000 
have a maximum 20 year repayment period. A 1.0 per cent 
appraisal fee is charged to the borrower. 

In order to increase the funds for housing loans, the Kenya 
Government introduced Housing DevelopmPnt Bonds in 1981. The 
main attraction is that interest on these bonds is tax free 
<exr.ept for withholding tax>. 

The situation in Kenya, in regard to the availability of long
term housing finance at realistic rates. is therefore far 
better than in Uganda, where there are no building societies 
and where the Housing Finance Corporation only lends to 
investor-builders, never to owner-occupiers. The Kenyan new 
house market ts therefore expected to c0ntinue to grow on a 
long-term basis. Hence the market for sanitaryware and tiles 
should also grow. as only permanent houses are ~iven mort~a!e 
financing and these are the types of houses, which havP, wate 
borne sanitation installed. if pipP,d water is available. 

The Government will continue to build houses for civil 
Sl"rvants in difficult rural areas b11t Government poliC"Y in 
i:> n a h l i n g c i \' i l s e r v a n t s t o h .:\ v e a r. c e s s t. o h n 11 s i n ~ w i l 1 
~enerally be ~eared to providing housin~ lo.:\ns. This will 
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therefore also assist in the developaent of the housing 
aarket. 

el Availability of land 

s~arcity of land in urban areas has been reco~nized as a 
constraint to the developaent of housing. Where available. its 
ever increasing cost has adversely affected initiatives on the 
part of individuals and private developers to invest in aore 
housing. Insecurity of land tenure has proved to be one of the 
key causes of slua creation. These probleas are being 
addre~sed by the Land Coaaission 

4. Current retail Prices in Kenya 

As in Uganda, Kenya has high iapor~ duties on ceramic tile and 
sanitaryware products, which have the effect of reducing 
demand. The current duty rates January 1991> are: 

Duty " VAT " 
Cera111.ic tiles, unglazed " glazed 80 18 
Vinyl tile:; g, plastic tiles 80 18 
Ceramic lavatory cisterns. With or 

Without to ii et bowls 75 18 
Ceramic sanitaryware - other 45 18 
Plastic cisterns 80 18 

The surprise about the above rates is that apart from the 
lavatory cisterns, which have a duty of 80 per cent, all other 
ceramic sanitaryware products have a much lower duty of 45 per 
cent. This is still a deterrent rate however and would give 
some protection to the local pr0ducer. It is interesting to 
note that, although imported tiles have a duty of 80 per cent 
in addition to transport charges, the local producer charges a 
price only just below the imported pric~. As tile sales of the 
factory have slumped by 50 per cent, the local producer with 
only 10 per cent of the 111.arket, cannot reduce prices to 
maintain volume. This indicates high production costs per 
unit. In the event of tho duty rate being reduced in Kenya, 
the factory would probably not be able to compete with the 
lower import prices. The question of high tariff rates must 
~herefore be considered by any potential investor in Kenya or 
Uganda, as retail prices would certainly fall in these 
countries. if tariff rates were reduced. even if retailers 
took the opportunity to increase profit margins a little at 
this time. 

For most sanitaryware items, the combination of ~ 45 per cent 
import duty plu~ 18 per cent VAT leads to approximately the 
same total surcharge on the product as in Uganda. 

A wide range of retailers selling tiles and sanitaryware were 
Visited in thP- Nairobi area to obtain the current retail 
prtces CNovember 1990 to January 1991>. the most important of 
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the shops being: 

a> Sonic Importers & Exporters 

Product size Cam> Oriein 

Ceramic wall tile 150 x 150 Geraany 
Ruaania 
China 

Washbasin 
Corner washbasin 
Washbasin 
Asian toilet 
Water closet 
Plastic seat 
Urinal 
Cistern - plastic 
Cistern - ceramic 
Cistern - marble 

sma 11 
saal 1 
medium 

sma 11 

India 
India 
India 
India 
India 
India 
India 
U.K. 
Kenya 
Kenya 

Price/p<.: 
CKSh> 

8.50 
8.50 
8.50 

500 
600 
750 
550 
750 
300 
550 

1, 500 
.2.500 
2,500 

Price/112 
CKSh> 

374 
374 
374 

Only white sanitaryware and white tiles are sold normally 
because of the difficulty of obtainin~ matching colours for 
replacements. Ceramic floor tile are not stocked, as there is 
no demand for them, according to the management. 

Thg locally made cera11ic cisterns in the shop were of poor 
quality, all having serious glaze finish defects. 
Approximately 50 per cent of all cisterns delivered were 
normally returned to the factory, despite previous complaints 
because of def~cts even more serious than those evident in the 
units on show in the store. 

b> Ceramic Industries CEast Africa> Limited 

The factory sells its products to both individuals. as a 
retailer and to retailers. as a.wholesaler. Current prices 
are: 

Water closet 
CP trap & S trap> 

Medium washbasin 
Small washbasin 
Cistern & lid 

(Without fittings> 

Wall tiles 150 x 150mm 

Price CKSh> 

380 <was 400 in 1990> 

420 
380 

650 

6.30, <27711112) 

Only white santtaryware is manufactured and th~ quality of the 
elaze finish is poor, which was also stressed by retailers in 
Nairobi. The current products can only compete at the bottom 
segment of the market against the products from India and 
China, which generally are of a better q•tality than the 
locally made produGts. 
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c> Hermes Enterprises Limited 

The cultured marble. resin-bonded sanitaryware wholesale 
prices from this local manufacturer are: 

Counter-top basins - small 
- medium 
- large 

Wall mounted basins 
fleur-de-lys with pedestal 
monarch With pedestal 

Vanity basin - small 
- medium 

Water closet & cistern c/w 
toilet seat & cover 

Bidet 
Asian toilet <bowl & trap> 

Price < KSh > 

1, 940 
2,800 
3,390 
2,000 
4,530 
5,700 
4.920 
6, 170 

7,920 
5.660 
1, 030 

All of the above prices for resin-bonded sanitaryware are well 
above the prices for the ceramic products from Ceramic 
Industries CEast Africa> Limited but the quality is far 
better, the designs more modern and the company has a Wide 
choice of shapes and colours. The company only sells at the 
top segment of the market, which is dominated by the imported 
sanitaryware. 

d> H & H Services Hardware 
Price/pc Price/m2 

Product si=e Cmml <KShl CKShl Ori.~ in -- -------------------------'----------------------

Ceramic wall tile 
coloured 

Ceramic floor tile 
Ceramic floor tile 

Ceramic floor tile 
Asian toilet 
Water closet 
Water closet 
Washbasin 
Plastic cistern 
Plastic cistern 

Suite c/w bath 
g, 'I !'C 

150 x 150 
150 x 150 
100 x 200 
200 x 200 
lOmm thick 
240 x 240 

medium 

Various 
Italian 
Italian 
Italian 

Italian 
Chinese 
Chinese 
U.K. 
Chinese 
Taiwan 
U.K. 

U.K. 

12. 50 550 
18.50 814 
28 l, 400 

48 1. 200 
60 960 

650 
7r:.o 

2.050 
800 
600 

l, 500 

38.000 
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el Buildware 3uppl ies 

I Price/pc Price/m2 
Product size c mm l Ori~in CKShl CKShl 

I Vinyl floor tile 300 x 300 Kenya 
2mm thick 22.22 244 
1. 5mm thick 16 176 

I 
Washbasin small India 500 
Wash bas in small U. K. 1,300 

f) Barco <Kenya> Hardware 

I Price/pc Price/1112 
Product size C mm l Origin CKShl CKShl 

I 
Vinyl floor tile 200 x 200 Kenya 

1. 6mm thick 7. 16 179 
2.0mm thick 14.00 350 

Ceramic wa 11 ti le J50 x 150 Germany 8.50 374 

I Washbasin sma 11 U.K. . 1. 500 
Washbasin small U.K. 1, 100 
Ceramic cistern IJ. K. 3,800 

I Plastic cistern U.K. 1, 700 
Water closet U. K. 1,800 

I 
gl A 1 i bha Shariff Sr Sons Ltd 

Price/pc 
Product size Cmm> Origin CKShl 

I Washbasin medium U.K. 1, 595 
Water Closet, 
Cistern g, seat U. K. 5,900 

I h ) Ser co Hardware 
Price/pc Price/m2 

Product size (mml Origin CKShl CKShl 

I Vinyl floor tile 300 x 300 Kenya 17 187 
Ceramic wall tile 150 x 150 Various 7.50 330 

I W~shbasin sma 11 Czech 970 
Washbasin sma 1 l India 550 
Washbasin sma J l Kenya 650 

I 
Washbasin medium U.K. 5,500 
Washbasin medium Kenya 950 
Ceramic cistern 

8. fittings U.K. 3,200 

I Plasti~ cistern U.K. I, 400 
Water closet Kenya 6':10 
Water closet U. K. 1. 250 

I Asian toilet India 550 
Urinal India 650 

I 
I 
I 
I 
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i) Atlas Hardware 

Product 

Vinyl floor tile 
-light 
- dark 

Ceramic uall tile 
Washbasin 
Washbasin 
Washbasin 
Washbasin 
Pedestal 
Ceramic cistern 

& fi"ttings 
Plastic cistern 
Water closet 
Water closet 8. 
complete cistern 

A:3ian toilet 
AT plastic 
cistern 

Urinal 
Urinal, ciste1n 

8. fittings 

size C mm> 

300 x 300 
250 x 250 
250 x 250 
150 x 150 
12 x 18in 
12 x 18in 
22 x 16in 
22 x 16in 
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Origin 

Kenya 
Kenya 
Kenya 
Turkey 
Indian 
U.K. 
Indian 
U.K. 
U.K. 

Indian 
U.K. 
Indian 

U.K. 
India 

india 
India 

India 

Price/pc 
CKSh> 

18.00 
14.73 
14. 15 
8.50 

480 
l, 400 

650 
1, 950 
1,550 

2,600 
1. 350 

700 

. 8,500 
480 

1, 470 
550 

3,900 

j> Doshi Ceramics Limited <Doshi Hardware Group> 

Product 

Ceramic wall tile 

-coloured 
-coloured 
-plain 
-coloured 

Ceramic floor tile 

Wentworth range 
Water Closet 
Cistern 8. fittings 
Pl~~tic seat/cover 
Washbasin 
Pedestal 
Tabletop basin 
Tabletop basin 
BiC.et 
Concept range 
Water closet 
Cistern 8. fittings 
Plastic seat/cover 
Wei sh basin 
Pedestal 
Bidet 

size Cmm> Origin 
Price/pc 

CKSh> 

150 x 150 
150 x 150 
150 x 150 
100 x 100 
150 x 200 
150 x 200 
300 x 300 
300 x 300 
200 x 200 

590 x 475 

680 x 525 

Spain 
E. German 
Spain 
... pa in 
;:>pa in 
Spain 
Sp:iin 
Czech 
Spain 

U.K. 
U.K. 
U.K. 
U.K. 
U.K. 
U.K. 
LI. K. 
U.K. 

17 
12 
24 
10 
26 
34 
92 
92 
37 

6,275 
7.000 
1, 320 
3.500 
2,750 
8,800 
6,275 
9.600 

U.K. 18,800 
IJ. K. 1 1 , 000 
IJ. K. 5, 900 
U.K. 17,000 
1.1.K. 5,500 
U.K. 13.200 

Price/m2 
C KSh l 

198 
236 
226 
374 

Price/m2 
C KSh > 

748 
528 

1,056 
1, 000 

858 
1, 122 
1, 012 
1, 012 

925 
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Galer1e range 
Water closet 
Cistern & fittings 
Plastic seat/cover 
Washbasin 
Pe..iestal 
Tabletop basin 
Tabletop basin 
Bidet 

600 x 440 

610 x 510 
585 x 420 
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LI. K. 
U.K. 
U.K. 
U.K. 
U.K. 
U.K. 
lJ. K. 
U.K. 

k> Ageca CEast Africa> Limited 

Produ.:t size <mm> Origin 

Ceramic wa 11 tile 150 x 150 Italy 
-coloured 200 x 200 Italy 
-coloured 100 x 200 Italy 
-coloured 100 x 100 Italy 
-hexagonal 150 x 150 Italy 

Re~in water closet Kenya 
Resin washbasin & 
pedestal, fittings Kenya 

.) ) Avon Rubber 

Product size Cmm> Origin 

Vinyl Floor tile 300 x 300 Kenya 
-black 2.7 thick 
-brown 2.7 thick 
-neutral 2.7 thick 
-red 2.7 thick 
-black 4.0 thick 
-brown 4.0 thick 
-neutral 4.0 thick 
-red 4.0 thick 

al Tile prices 

l.t?li:lmic w .J ~ l tiles 150 x i50mrn White 
Normal average selling price 

Cer'1"1c wall ti 1 es - coloured 
Normal average selling price 

<: i:- r " 111 i c floor ti 1 e 
Normal average selling price 

111 n y I flonr t i 1 ""-' 
Normal average selling price 

6,275 
7.000 
1, 320 
3,500 
2,750 
8,800 
6,275 
9,600 

Price/pc 
<KShl 

8.50 
36 
18 
12 
18 

11,000 

8,500 

Price/pc 
<KShl 

68 
68 
71 
76 
75 
75 
84 
90 

Price/m2 
CKSh> 

374 
900 
900 

1, 200 
792 

Price/m2 
C KSh J 

748 
748 
781 
836 
825 
825 
924 
990 

Price ran£e CKSh/m2> 

277 - 528 
374 
374 - 1, 200 
900 
925 - 1, 400 
l, 000 
179 - 925 
200 
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bl Sanitary:ware Prices 
Price ran~e CKSh/oc> 

Medium washbasin 420 - 17.000 
Normal averaee selling price 1. 600 

Pedestal 1. 550 - 5.500 
Normal average selling price 2.750 

Sma 11 washbasin 480 - 4.920 
Normal average selling price 900 

Water closet 380 - 19.800 
Normal average selling price 1, 20 

Cistern 650 - 11.000 
Normal average se 11 in g price 3,000 

Plastic cistern 1. 350 - 1. 700 
Normal average, selling price 1,500 

Asian to i 1 et 480 - 650 
Normal average se 11 in g price 550 

Urinal 550 - 650 
Normal average selling Dr ice 550 

Bidet 5.660 - 13.200 
Normal average sailing price 9.600 

5. Estimated level of market share in reeional countries 

The estimated level of market share in Kenya is: 

Wall tile 5% x 350.000 m2 = 17,500 m2/year 
Floor tile 3% x 230,000 m2 = 6,900 m2/year 
Total tile = 24.400 m2/year 
Sanitaryware 7% x 72,000 pc = 5,000 pc/year 

The estimated level of market penetration. which is possible 
in the other regional countries is estimated ~t 5 per cent of 
the total market for both tiles and sanitaryware, ie: 

Cou .. t rv 

Zaire 
Tanzania 
Ruanda 
R11r11ndi 

Total 

Total tiles 
m2/year 

535,806 
97,312 
28,602 
21, 828 

683.548 

Total sanitay~are 

5% market share 

26,790 
4,866 
1. 430 

__1..LQ9_l 

34. 177 

£ o u n_!-_!_i'___ __ ~p_i_e __ c_e_s_/~y __ e_a_r ____ 5_%_ ma !:.~~_t ___ ~ hare 

Zaire 
Tanzania 
R11.=inda 
Burundi 

Total 

46,686 
19. 156 
10,214 

1I607 

77,663 

2,334 
958 
511 

80 

3.883 
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For the purposes of sizin~ the factory. however the team 
rlecided to use Qn!Y the ~~andan and Kenvan markets. the other 
regional markets being treated as a safety __ reserve. in case 
difficulties arose at any ti111e with the Kenyan aarket. 

The team therefore estimates that 50 per cent of both the tile 
anrl sanitaryware production of the new factory could be 
exported into the region on a consistent basis. as any 
shortfall in exports to Kenya can be aade up by exporting to 
the nther regional countries. 
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APPENDIX C 

FINANCIAL AND ECONOMIC COST BENEFIT ANALYSES 

FOR NEW FACTORY AT HBARARA OR KAMPALA 
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FI~ANCIAL AND ECONOMIC ANALYSES FOR NEW FACI'ORY 9JcoMFAR"' 
' ·~- :.1 !Jtl I [11) 

----------------------------------------·-- ----------------------- CtmrAA z .l - UllIT£D NATIONS [l[lJUOFIEIT FRQGRMll[ I KA.TAI.A -----

llger..1a mes and Sar.itarywre 
!larch 1931 
~ r iii:tury in ~r ar a or Kii11Fila 

;: year\s) ,;f co>r.otructfor,, l~ years o>f p;ililocti.;r, 
c11rr;mq1 cun\lersiun rat!!;;; 

foreign i:urr;;r..:y 1 1.mit = 
local curre~y 1 urii t : 

l.r.ooo u»its accountir.g .:u•ren.:y 
1.0000 linit; il(COUnti11g currency 

accoontir.g Clirrer.cy; US ik!llar& 
-------------------------------------------------------------- ----------------------------------------------------------------------

Total initial inve"'i;•ent durir.gconstroctiur.pllase 

fhfil assets: 
cur.-ent a;;;;cit;;; 
total as;;rts: 

~659343.00 

G.00 
4859343.(l(I 

68.%:!9 : fo;-tign 
0 .000 : forei9n 

68.439 : f<!reign 

---··-- -··--·-------------------------------------------- - ---------- --------------------------- ---- ------------------------------------
Source of fund& IA!fir.g curostrndion pt.asi! 

fGUity & 9rar.ts: ::S5934J.OO 56.912 t foreign 
forfign lua11s : 1300000,(l(l 
lu.:al loans : \l.r.o 
t;:.tal fur.di ; 4BS934J.r.a £.S ,433 ; foreign 

- --··-- - --------------------·------------------------------------ -- ·---------------------------------------···--- -- --------- -- ------ - -- ·-

Ca&hflow from operationo 

Y~ar: " 3 L 

operating rn&to.: 4175&9.£.\1 553\37,1\0 li1%0Bl.CO 
depreciatior. ~&6834.JO 4G683<t.30 4&6334.:lC 
interest 167000.00 1670C(>,(l(l IBm.B.00 
--------·-------- ------------ ----··------- ------·-------
production c.i'>st;; imm.oo rnmn.oo 1~5&63.CO 
tt-.efeof foreigr. 73.()5 ; 71 .. ~2 : 70.23 ; 
tJtal &alee 17740&2.00 l&COW. .00 1BS3126.00 

gross i ncc;1e -737685.40 36445.50 256309.40 
r.et fa.:Ulr -737685.40 stm.~ ZSE309.40 
caiih bal;mce mm.9(; 52B253 .SO G4002i .90 
net cashfli'>ll mm.so 7lSZS9.50 689146.60 

::et Present U;;lue at: 12.00 : : 211071.~0 
Ir.ternal Rate of Return: 12. 7~ : 
Return on equi tyl: 4 .43 l 

12. 71 : 

.... ---··- -- ....... ______ .., ________ --····--·-----····--··- --·· -- -·--- --·----··- .., __ -- ·-··- ···--·· -- --·······--·--·-····--···· ·- ···---··· -- ·--- .... --·· ··--···· ................ --·· ... -·· -·· 
Index of GcheduJ e& productd t.y CO:'.f~R 

L;t;;l i r.i t l al lnveot1er.t 
Total i11ve;;t1ent dudr.9 f'rud~tior. 
fotal f'l"oductlo11 Cuot5 
~c.·k1r.9 Capital rl'•lllit'~Dentr 

Ca&hf lllll Tables 
Projected £alance 
tlet l r1co1e state1ent 
Source of finance 
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----- ----------------------------------------------------- ------- cc::r:.i: z .1 -

Total I ni ti al Invest•ent ir. US dollars 

Year ••• 

Fi •i!d i rove5tllfnt costs 
Lard, site preparati;;r., de•1el;;p1er.t 
&uildir.gs and ri11il wllrks •••. 
l:i1•iliary arrd service facilities 
Ir.cl\rpc.rated fi.ed assets ••• 
Plant ldChiner~ and equip.ent • 

fotal fJ.fJ in11est15e;,t cush .. 

Fre-produ.:tiun catoi tal e•r-er..-li tures. 
:!rt "°' kir.9 .:apital .•.•• 

l'.131.1 

'.lCOO .COO 
0.000 
0.000 
O.()('.{l 

693000.000 
---------------

7010(10.000 

57~'Y.l.()(l(l 

t:.OCG 

1931.2 

0.000 
9:lCOOU;OO 

0.000 
0.000 

7030000.CCO 
---------------

30 l 0000 • 000 

211752.GOC: 
O.GOC 

1932.1 

0.000 
19!".ACO • ~ 
z:;oooo • ooo 

o.~r. 

0.000 
----------------

5'5000.000 

mw1.c:Jo 
ii.OGO 

19S2.2 

0.000 
0.(1;10 
0.000 
0.000 
0 .iXJO 

---------------
O.O'"VO 

22nl~.C{lC 

ll.000 
--------------- ---------------- --------------- ---------------

75r..oc.oon Ji317Sa.GQO 6::3731.t'.('.{l 229'.lOUOO I Total initial iiNestaent cGsts 

I 
Of it fo.-eig;,, ir. t . 9";.62B liS.3~5 21.&~0 68.Sb5 

-- -----------------------------------------------------·-------------- --------- -- ---- -------- ~----- --- -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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• ~ (~ 

COMFAR 
' ;:! IJtl((lr) 

I 
----------------------------------------------------------------- CCll'AA 2 .1 - lliIITO llATICllS ll£1J£llJ'l(JIT ~, KJll'fU -----

Tot:al Current: I nvest•ent i• ::S dull;a;s 

I Year •••••••••• l~ 193\ l~ 1~-9i 1~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

fi•eG i;,ue~t1e11t C\l;;ts 
~an<:, i;ite fri!JlaratiG11, .:lilvcl~r.t 

&uildin:Ji am! civil 11\lfk~ ••.•• 
hli.iiiar~ an.1 Oili'llki! fKilitiei • 
I~.-.rpc!rated fi•N a&~h. ••• 
na~t I lii:hilli!fy ir..:I ~ipecllt 

rref•i'oiA:ti•·" capitalo i!~r.Jih.i-i!;;. 
l:c;r:.:ir-9 .:c;pital ..•••••••• 

Of it fori!i:Jr1, ~ •..•••••• 

G.COO 
C.000 
c.~ 

c.ooc 
~.xc 

o.voo 
c.cro 
(.U)O(I 

C.000 
ti.~ 

5Uo"3 

c.~ 

0.000 
o.~ 

0 .ooc 
C.GOO 

---------------
~-~ 

0.('.0{l 
rn1'3.o~ 

---------------
i&i6::.~10 

~.682 

0.000 IJ.OOC 
0.000 O.QOO 

0.0\Xl IJ.XO 
c.~ C.000 
0.000 0.000 

--------------- --------------
'}.Coro (1.000 

o .:.:ro 0 ,OC{I 

o.coo -G:nll.631 
--------------- ------ --------

o.ooc -GS33.691 

G.Ci.'lO O.\lCO 
-- - ---- ------------------------- ----------------------------------- - - -- -------------------------... ---------- --------------·- ---------
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I ~.:::,T~.~. 

'~i (~} ~· ~1°~.~I~~~ I ----------------------------------------------------------------- CM:ll: z.1 - ~:mt: llAB~ ot~:.:.-::1:1n ratuAn'l, i:~~~ -----

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tot:al r.-oduc.t:ion Cost:s in u'S Jul:;;rs 

t ilf r.oa. capacity (sir.gli! t"rvG.lctL 
!tao. aat'r ial l 
Cther r.w a.Jter ials 
Utilitii!:; 
[~fjil 

la..."wr, di red 
~epair, winter.ar..:e 
Sjiari!s 
~o;:turl' ;;..e;toi!iiJs 

r actYt~ -:u.;ts 
llainistiati-n ~rtiia.i:; 
{;;Jir. costs, sales ar..:I di;,triwtion 
:li;td ~..str., salts ;ir,d dist.-it.uti;)f• 

~·nistiuN 

Fir.all(ial Ci:•Sts • 

C.1.1~t;. j'fr ur.i t ( £.11•.i:i' jlr.:.J.i\:t l 

Cf it fu1ti9tt, : 
r.f it 11a;i;,t.ir,> 
rutai ic;;;.r.ur 

ill7~S.SCO 

:w;;S.SJC 
17~.{iSf 

3'.l33C.O<'.O 
nm.750 
mi.SIB 
18Ci~.SA(I 

•sr:.00 .ooo 

O.C.{:0 
l~SlL7.900 

11GSG3.000 
~G0.007 

~6347 .~so 

ZtK; 13 • 700 
~7.!i13 

{l.G;.i(1 

l'l'lSlZ .00{! 

1 '.lOO i'l . (II)<) 

~':C{\.C\".(I 

!i!i~.000 

z-.. m.coo 
3000.000 

16£.00 .OOCr 
2BSOO.ll00 

H~.3{\{l msn.30\l H59t7 .c;00 
SUGZ.C\O SSS;::S.B\O l>ZlBJ.000 

(l.(lr.r, O.l'.00 r..~1(1 

~&b.."3~.~ ~~-33~.~o 4~3%.300 

lS7000.00C i&7""~.Gf.{l i~i"'~.C'~ 

i•.OIXI 
171312.0\."0 
l'.l\11.17l .(;fl\) 

~.:l(\{l 

SS3S!i.OOO 

3000.000 
lllQlQ .CrOO 
235C(l.0Clll 

ns:io1.(l()(l 
HS!!(;?.~ 

&~613.0(;(1 

0.{;(I{; 

~6083~ • 3-v"O 

ns:~.~il 

O.COG 
rns12.ooo 
IJ007I.OC:O 
~~.OO(I 

!i!i9S5.000 
~3.000 

300(1.000 
ll!Gl'l-0.000 
~10.000 

~JS'.!01.C\\10 

l!S3t7 .coo 
li~S13.0C~-IJ 

0.0('.:} 

46W'.J~. 3\1() 
:6m£..'.l{l0 

-------·------ -- --------------- --------------- --------------- ------------------------------ --------------- --------------- --------------- ---------------
~.O;i(l C\.0:.1:.1 C\.C\G() O.C.'l(l 0.(10:) 

i3 .. G51 ii .. \L~ 7i).26B iG.~l 63 .. 736 

- ------- --- - ---- -- ·--- ------------------------------------- ----------- ----- --------------------------- -----------------------.. ------- -
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345 ~:.:~~\ 
N;*coMFAR~ 
~::.t 1_111!(11) 

---------------------------------------------------------------- C31'1FAR U - UNIT£D NATilllS DflJ[LOFIOT PKOGRAM:, KAllFr.LA -----

Total Production Co&ts in US dollars 

Year 

t uf r.o.. capac:ty (i;ingle pro.M:t>. 
Rw aater ial I • 
Uther row aaterials 
Utiliti~ 

Er.er!W 
latorur, dired 
~epair, aai11tEroilk":i! 
5pares 
F a.:t0ty u.i;;r~itads 

F ai:tury cc.sts 
Ad6ir,istrati11e c.verhf~ 
:r.dir. c11sti, sales ar.d diitritiuti11n 
Oired cc.its, sales a~ diiotriliuti;;n 
Dep.-eciatic.r. 
Hroilli:iil cc-sts • 

Coih per ur.it ( ~inglP prc0du.:t ) 
Of it foreign, : • 
Of it 11arialile,: 
Total lat.our 

1996 

0.000 
m:m.ooo 
:~71.000 

"100.COO 
55935.COO 
nm.coo 
3000.000 

1m 

0.000 
mm.:ioo 
130071 • OO(I 

'OO(l.000 
5538S.OOO 

3000.000 

7000 

0.000 
rn:m.oco 
1300 71. (),'l(I 

~'100.000 

sssas.ooo 
UL'D.~ 

:icro.r.oo 

7001 

0.000 
171311:.00(l 
130071.000 

,000.COO 
559mi.OOO 
Lm'.l.000 

JC00.000 

0.000 
mm.ooo 
130011.000 

1\000.000 
5538!1.000 
2:r.:-._. . .Ml 
~.000 

: 6QlO • 000 1 GQl{l ,(t,lQ j P:GCG • 000 l llGOO .000 16&'\C • ~x: 
7~.000 7a500.000 ~.000 78500.000 2~.000 

~353{11.ilOO 

7sst7 .000 
67S:3.00G 

0.000 
4GG334.300 
:m<u.oo 

mG~~ll.000 

-----------------------------
0.000 

G7.197 
35.769 

35363 • 000 

4'.:S3Cl .000 
<S$7.00\1 

67813.000 
O.ll{'.{) 

258353.300 
13t9SG.500 

97.mG.SCO 
------------------------------

0.0(10 
59.297 
,3.763 

'.l5883 • 000 

,35301.~ 

m.1.00i.1 

6781'.l.cnu 
r..coo 

lW<l.13.300 
170~.oc:tl 

------------------------------
o.coo 

51.070 
5<.G03 

3SSS3.000 

435301.000 
mi.COO 
G20l3.COO 

0.000 
3li'35 3 . JOO 

101001.lOO 

778121.300 
------------------------------

0.000 
51.270 
55.537 

Jsa~J.ow 

,35301.000 
739&7.000 
G7Sl3.000 

0.000 
9S'l59.'.i30 
19018.500 

70605S.800 

0.000 
~9.m 

57.267 
35833.000 

------------ - - -- - - - ------------------------------------------- ---------- . ------------------- ------ -----------------------------------
Ugar.da Tiles ar.d Sani taryware --- :'oirth m1 
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-------------------------- --- ----------·------------------------- ~~ 2.: 

Total Production Co&tF. ir, li'S oollafS 

• of ll09. t;ir.a;:ity Csir.gle p.-ildl..:t>. 
Raw lilte.-i;;l l 
Ott.er raw .. terials 
t:tilities 
[11Er9\1 

libc-ur, dirKt 
Rff'air, 1einter.011tc 
Spare~ 

facto;y i!veflleioiS 

Factory cusb 
Adainistritil1e 1111ertieads •• 
lllliir. costs, ;;ale;; alld distrib11tion 
Direct cosh, salfi and distributiun 
(;eprtc iation 
F ir.andal Cush 

Tr.ta: Jirududii>n c.-sb 

Costs ptr ur.it < sir.g:r product ) 
3f it fo1eign, : • 
(If it 11iiriat.lc,: 
fot;i; latuur 

mm.C\I{\ 
i30crn .coo 
~000.000 

55385.COO 
Z:Jm.000 
3000.000 

16600:000 
1&SOO.OOO 

i3531l1.000 
mtr.t100 
£.21113.0CO 

C.000 

C:.:J..'IO 
111312.00{) 
::ioon.ooo 

\000.000 
553&S.OOO 

3000.000 
ll!SOO.OOC 
28500.00.1 

~35301.000 

29$7 .COO 
£.71113.000 

0.(l(\(I 

3(171'"3.000 
7'52U&O 

c.coo 
l71Sl2.ootl 
l J{l{li l.000 

~.000 

ss~.ooo 

'.l000.000 
16&00.000 
26500.00J 

~'.!5301.Cl'l.~ 

19%7 .OOC1 
£.~'.·H'.l:C.00 

0.000 
3072S.OOO 

c.ooc 

-------------- --------------- ------------------------------ --------------- ---------------
0.(){'.0 0.000 o.ooc 
~U35 ~1.'.!37 '.la.31'"3 
E:l;.~rn i;3.:i1i; n.:t~ 

:l5323.000 353&l.GOO '.l58:13.~.0C 

--- -------~ ------·----·· -- --- ------------------------ ------------------------------- - -------------------------------------------------
Ugor..1a Hlu arid Sanitor'.Jwarc --- t:orch 1331 
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347 .&f..::&~.~ (_~ 
~~OMJ1~0~ 

I ---------------------------------------------------------------- C.Millt 2.1 - u1mro NATI~ ll[l,'[l..[ll'(llr Fl:c;i:Allll[, KAllF~A -----

HAt Working Capital iii l>S dol lari 

I Yfar 19$3 l~ Im 19S6-S7 :m 

Colier age Ide LG to 

I Currfnt a~*ts ~ 
~cour.ts receivable • JO 12.0 53So\2.750 71700.blil Sll'&i .680 B!261.Slro 74101.210 

I 
Illllfntori1 and 1ateriall' BS Ul o\312&.670 &mo.020 i55n.S30 7SS73.5..".0 75573.SJO 
Energy 7 s:.~ m.r~ 3%3.Bll ll\3ll.537 lcall.537 1Cl!SS~7 

Sfarf~ so u 45CIS.&35 o\SllS.13S 46SO.OOG ~&SC.000 ,&50.000 

I 
ln;rk ir. ~t~J· ~~' 

., 
r:.1.~ S325.67% 737G.~10 s~~~ :;31 !!46~.!67 B•6U67 . 

Fi11ist.e.1 Po••.d.J.:ts 
., 

SU Slti.925 ~~.&70 1(:719.100 Hl719.100 90o\~.S7B • 
Cash in ha;od 15 Z~.O 3o\";b.'l'3G 361i3 .873 '.lll()U&'l' 3&0U&7 380~.1&7 

fotal tummt asxts 130905 .&00 1621'2.5Cl(l 165567. SQO 111S567 .500 mm.wo 

I 
f-11rrt11t liabil i tie• and 
~our.ts ~able • 30 12.0 2533&.&00 31&13.130 3&275.030 3ii275.080 36275.C'ollO 

--------------- --------------- --------------- --------------- ---------------

I 
!let illilki;.g Ciljlital lOSsro.ooo 130523.300 143232.~00 a'.12~.o\()() l40'53.50C 
lro<rH;;c i11 Wilrliir.g <ap.ital 105509.00C 8~.350 1Sit3.0'.l0 O.C\'\ll -1!838.B?S 

tltt 11Grklng capital, local %BOSS.!20 59%23.&80 &732&.BCO li7326.600 &muoo 

I tlet wGr:Ci ng .:ap.i tal, foreign sm:uiso 71105.670 Bl:.lliS.~ 61365.~ 72526.630 

I ll.'lte: ,;.:!.: = 1ir1iu days of tliverage ; toto = coefficient of turr,over • 

I 
Ug;;;,d;; Tiies and S;;nita1y11are --- llarch l'.l91 

-·----------·· ----------··-·-------------·------------------------- r.GMF!il: 2. l - u1mrn llriTHlllS D£U£Lor:lm P~D~~A:'Jl. l(Allf'Al~ -----

I Net Working Capital in US dollars 

Year 1~99-2007 

I Cr.uer;;ge Ide co to 

Cur; Fnt a;;&fh ' 

I ~ccuur.ts recei~;,i;le • 30 :2.0 i4101.HO 
Jr,.,.,r.tory ar.d 1;;tf'ri;slr. es Ul ;'5S73.~30 

Energy 7 SU l003.S'.l7 

I 
Spa1ri; 9(1 Ul ~6~.(l.0(\0 

~<Jrk iro 1-rc.9rH• 7 51.-+ 3\64.ial 
fir,j;;htd producti; 7 Sl.4 30~f..37B 

C;;st, i ro t..;roil •r aJ 24.0 33(lU67 

I fot;;l rnirer.t ar.set.. 17f.?Ltl .~0(\ 
~.u, r er.t liabilitit,; aro<I 
'kcour.t,; p;;,.at.le 30 11.0 3677S.OB(l 

I --- - --·--·-- - ·-

Htt wor~i;,9 capital HO~C.'.\.~(l(l 

lr.creaze iro ...:.r~irog capital 0,[)00 

I tlet ~or king car-i hi, local l;73~G.S00 

Uet 110rkir19 r.apit . .;l, foreign 7L5~6.G'.l0 

I 
tlote: 11k : 1ir1i1tu1 il~y& of rover~ge ; coto: coeffitierot Clf turroO'JPr • 

I 
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I Sou1-ce of Fin,.,,nce. const:ruction ir. LIS dollars 

··---------------------------------------------------------------- c.r.:1rr.i: z.: - l~mrn ·~ntlNS D[\.'£:..ttrl'U:T r~G~:l.'lllE:, KIWAL~ -----

I Year ............... 1931.1 1991.L 1997.l 1S92.2 

Equity, ordinary .. 75(l{l(i0.000 Hl710SB.OOQ mm.ooo zo~ooo . ooo 

I 
[qui ty, preferer.ce. 9000 .000 (;07{10 .000 m&&3.(l(ltl z;JO~.l'no 

Sut.s'die:;, gnnts (i.000 o.coo 0.000 0.000 

I 
Loar. A, forpign ;ooo-'lO.ooo 0.000 ll.(l{\(; O.(l{lO 

Lo.;n 6, fo1 ei911 •• BM000.000 o.cco o.coo O.Of;(l 

lo;;r. C, forei~;, 0.000 O .(IO(l o.oon O.(l('l(l 

tear: A, lc-;:al .... (\.CQO o.r.{llJ 11.r.i:n~ O.C•O~ 

I loorr ~, local. ... r..ooo {\.000 0.000 C.ooo 
l.oa11 C, l.Jcal. ••• 0.000 C.000 o.oori 0.000 

--------------- --------------- --------------- ---------------

I 
fot.;l ~uar, , ....... : Jooooo .oc~ 0.000 o.coo C.000 

Currer,t liCit>i:itie~ 0.0(l(l ~.tX:fi 0.(l(l(I n.oo~ 

Sari~ lilifrdr aft G.OCO c.oco O.ilOO o.coc 

I --------------- --------------- --------------- ---------------
T-L-1 I:. -~- 2C~3~CC• .CCC !3317~S.~C G'.l'.l21ll .OO(; m::o~.coo IU'-01 1uu•.1~ ....... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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l.fr_;JL~.~ 
~COMFAR~ 

· ' ::: I Ull [ D•) 

----------------------------------------------------------------- Ct=:FAI: 2.1 - ~mo KA!IOOS D£UEUJrlltlT ri:~Ao"ll(' KJ\'IF~A -----

Source of' Finance, production i11 us oollars 

YHr ............... 1933 1934 l !!3!i l~ 1991 199& 

[qui ty, c;rdi !lit y •. o.coo 0.3{1{1 0.000 (\.000 0.000 0.000 
Equit~, preferpn.::e. Cl.000 0.000 0.000 0.000 0.000 0.000 
Subsidies, grar.t;; . o.w.i 0 .000 0.000 0.000 0.(1(13 0.000 

ll!dll A, foreign • 0.000 C.000 -~.ao -mst.620 -:!19'35.~0 -36974.620 
Lean B, fc;reiga •• Cl.COO 0.000 -c\0394.610 -~mugo -57949.100 -&oli21. "20 
li;an C, forei911 • o.~'\O o.ooo o.ooc o.oco 0.000 0.000 
luaa A , l ilCi l. ... 0.000 0.000 0.0-00 0.000 0.000 0.000 
Loa11 B, local. ... 0.000 0.000 0.000 0.000 0.000 0.000 
Loar. C, local. ... 0.000 0.000 0.000 0.(;()0 0.000 0.000 

--------------- --------------- --------------- --------------- --------------- ---------------
fotal lc;an •••..•.. 0.000 0.000 -64352. 7SO -7393~ .~l() -61\944.c\~ -97596.030 

Current liabilities 25396.600 &216.533 4661.8$ 0.000 0.000 0.000 
Barrk overdraft .... 0 .0\10 0.000 0.0('.0 0.000 0.000 0,000 

---·------------ --------------- --------------- --------------- --------------. ---------------
Tuta l f1111Js , ...... 253'.lli.600 6216.583 -59690.850 -7393Ul0 -3~:KU40 -9753&.030 
------------------------------------------------------------------------------------------------------------------------------------

Uganda Tiles and Sar.itaryware --- :larch 1931 

----------------------------------------------------------------- CO."lfAR 2.1 - mmrn llMlGUS D£11UCFll£ITT rROGR.w.E' KMFALA -----

Source of' Finance, production in US dollars 

Year ....... ,,,,,,, 1999 2000 2001 20C2 2003 2004 

[qui ty, urdi nary .. 0.000 O.OC{I (1.000 0.000 0.000 0.000 
E111ity, preferrnc~. 0.00(1 (l.00(1 0.00\l 0.(100 0.000 0.000 
Subsidii!fi, 9.-ints • 0.0(10 0.000 0.000 0.(100 0.000 O.OOG 

loan A, foreign • -m7B.7SO -~3378.~60 -5W62 .~o -659~3.~!0 -76705.B&O -BB065.B!O 
Luill B, forei9n •• ·b9405.~50 -73462.300 -90376.330 -W•lSS.300 -1137:;: .5C\G -13ES32 .GOO 
Loar, C, forei911 • 0.000 (1.00(1 0.000 0.00(1 0.00(1 ll.000 
Luar. A, lucal. ... 0.000 0.(100 0.000 n.ooo o.noo 0.000 
loan B, lo.::c;J. ... 0.000 0.000 o.r.co o.or.o o.coo 0.000 
Loan C, local. ••• 0.000 o.ooc 0.000 0.000 0.000 0.000 

------·-#·------ --------------- -------------··- --------------- ---------------- ------ -------#·-
Tut al loan ........ ·112134.300 -178840 .BOO -146033 .400 -li0107 .300 -135451.300 -nc\538.~oo 

Current liaMlitie6 0.000 0.000 0.(100 0.00(1 0.00(1 0.000 
Bank overdraft .... 0.000 0.000 0.000 0.000 0.000 0.000 

--------- -----·· ------·--------- --------·------ ----------··---- ------· .. -------- -------·#------#· 
iota I fondo ••.•.•• -mm.Joo -12sa40 .aoo -140033 .100 · 17010£ .30C -195457 .300 -nmuco 

Uganda Tiles anil Sar1i tary1me --- March 1931 
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----------------------------------------------------------------- CMAA 2 .I - u1mrn ~TitlllS O[lJ[lOf'l(HT p~~Mr.[' KAr.S'llUI -----

Cashf'low Tables, construction i11 US dullars 

I Year • 193LI 1391.2 1992.1 l!.\S2.2 

fotal cash inflow 2059000 • CCil 133 :753 . 000 &33261 .et.'O zn30~.ooo 

I --------------- --------------- --------------- ---------------

Hr,ancial fesources . 2059000 • (1()1) l33 l 75ll . coo !>39Wl .OCO 22'.1304.000 

~les, 11C>t c·f ta. • o.ooc 0.000 0.000 0.000 

I Tot3l ca;;I; outflCN . Th9000.000 3231758 '000 &3371! l '000 22331)4.000 

--------------- --------------- --------------- ---------------
Total iiS&eh . ' 75'.IOOO • 000 32'.:1'i5S • 000 633231.()l)(l n9304.uoo 

I Clp~ratir.g rn:;ts • 0.000 o.ocr. 0.000 0.00(\ 

C;ist r;f fiTiar.ce • 0.000 (1.000 o.coo 0.000 

l:epay~r.t 0.000 G.OOC 0.0~.(I 0.00(l 

I r.orporate to. l).(l{l(l 0.000 (1.000 0.000 

!lividfr.d:; paiil 0.000 0.000 (1.000 o.cco 

I 
Surpius ( deficit ) 13(10000 .000 -13000(10 • 000 0.000 0.000 

Cuaulat~d ca~t. t.alan.:c 1300000 • 000 (l,{l{l{l (l,(l(l(I (l,(l(I(\ 

Jr,flilil, local '. 16000.000 ~90700.000 493&6'.l.COO 253::\4 .•)00 

I OutflOii, local .. IBOCO.r.tio 990100.000 ~ 99£.t'.L 000 253!l<t.O{l(l 

Surplus ( deficit ) o.coo 0 .000 (1,(\00 o.ooo 
Influw, foreign 2omco.coo 941CSS.OOC l'.l!lblS.000 20~CCC.OC\O 

I 
0.Jtflow, foreign . mooo.ooo m1oss.oco 133GlVIOO ·~o~C)OO .COO 

Surftlus < !Rfid t ) l Jr.0000 • (100 - l 300000 • 000 (\,(l(\0 o.ocr. 

tlet casMlilw • . ' -75'3000 .000 -32317~&.000 -639231.GOO -22'.1304 .0(\(l 

I (;u1ulate.:I rift. cashflo• -7£.9000 • 000 -3'390756.0()0 -~[;3003'3 .000 -~&593~3.000 

·-------··--··--- ·----------------------· --------· --------------------------------------- ----·--·-------- ----- -------. ------ -----····-·- --·· ---
Ugailda Hies arid Sanitaryware --- March 1931 
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I ---- ·------------------------------------------------------------ COllFAA 2.1 - lllllTED llriTIGNS tl[lJ[lOFllENT PROCRAM, l:rinl-'ALA -----

Cr\1>hflow tables, production in US dollar& 

I Year . .. . . 1393 1994 1995 1SS6 1997 199B 

!utal ca~ inflow .. :m115.ooo 129933~ • 000 l ;26655 .ooo 1521993.000 1521393.0CQ 1521333 .000 

I ------------- --------------- --------- ------ --------------- ----·----------
rir.ancial ·~sc.urce;, • 25336.60() 62l6.5B3 ~661.BSG OrOOO C.000 O.MO 

Sale~. rift of ta• .• 00331S.5{1{1 129'3117 .000 15219S3.0..'\ll 1521993.0r.<I 1521993.000 1521993.000 

I Total ca;;t. outflow .• 790~75.100 mm.:ioo BSG!i26 .600 663201.SOO Bb32ll! .30\) 7633'2.900 

--------------- --------------- --------------- --------------- --------------- --------··------

I 
Total as:ets ... l 30905 .600 31236.3~0 nm.s20 0.000 0.000 -BB38 .BBS 

(\pH ati »g rn~h . . . ~m69.60{1 553~37 .400 mos1.ooo £,140Sl .000 mosi.or.o 528.'lSl .00{1 

riist c,f fi;;ar.ci! . .. mcoo.ooo 167000.000 134763.000 175131i.~OO 164176.300 15152UOO 

~l'?ay9er•t o.coo 0.000 6'~2.?SO 73S3Ul0 B~9~U40 9759£ .(;JO 

I i.u.-por;;t~ ta. 0.000 o.coo 0.000 0.000 0.000 0.000 

r.iviilf;.d; paid 0.000 0.000 O.OOt) 0.001) 0.000 0.000 

I 
Su.-plus ( ilr.ficit ) nmci.ooo 526253.61)0 640027.300 653791.000 656790.300 753629.900 

Cuauiated c;;st. t.alaoce mm.ooo 752499.600 1392528 • 000 2051319.000 mouo.cioo 3463740 .ooo 

:r.f low, local ... 4B4933.60C 6:3079.700 727041UOO mB20.ooo mazo.ono ma20.ooo 

I 
I 

C.utflow, lc.ci!l ... 300542.900 79~351.000 321654.500 311123.000 :mm.ooo 311123.0(r(l 

Surplus ( def lei t ) temo.7oo mm.100 ~05193.300 m637.noo 413697 .000 - 413637.000 

Ir.flco11, forrigi\ .. 5i9721.500 6BCB54 .100 799606.300 mm.BOO 797172.600 mm.BOO 

Gutfliiti, foreigr •• , • ~63932.200 rnm.3oo mm.200 55207P..200 552076.800 457239.300 

Surp:u!' :; deficit l 33769.2SO 203536.300 234334.100 245094.000 245094.000 333932.900 

I 
tlet :,shf lu1o1 . ... 4ll23'.l.3CO 715253.400 BB'.ll4B.BOO 90791! .soo 907911.BOO 10"2751.000 

Cu1ulateJ r.et ca~t.flc·• -44~3103 .GOO -3732M4.000 -7S~3b35.000 -1935763 .oc.o -1027871.000 -25120.&30 

- -··- - . - -- -·------------ ----·----------------------------- ----------------------·---------------------····--·--------·-------------
U9ar1dii Ti le& and Sar1i taryware --- March ISSI 
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------ --- ------------------------------ -------------------------- CM~ 2 .1 

Cashflow tables, production in llS dullir1 

Yfar .. 1999 2000 2001 2002 2003 2~ 

Tot;;l tash infl1111 .. 1521993 .000 1521393.0.~ 1571393.000 1521393.000 1521993.000 1521333.0('.() 
--------------- --------------- --------------- --------------- --------------- --------------

Finan.::ial resourtes • o.oco 0.000 0.000 O.CGO il.000 0.000 
Sales, net of ta~ •• 1521993.000 15~1993.000 1521993.00C 152199'.!.0;.'l(l 152199'.!.()(l(l 1521993.C.OO 

Tutal cash outf iow . . r.no1.soo 9153&7 .~00 mssi\b.ooo lm21.ooo 109534 l.ilOO 110~01.000 
--------------- --------------- --------------- --------------- --------------- ---------------

Total i5t'l!ts .. 0.000 CUlliO 0.000 li.000 0.000 0.000 
Operating CiHts • • 5230Bl .oro 5260&1.0CiC 523.'181.0.'l{l 526001.000 5Tcl001.000 5m&l.OOO 
Cost of finance • . . l 3638li • 500 120260.000 1311)31 .400 1sorn.5oo 53663.4~0 2452Uli0 
l:l!payllfr1t ll213UOO 12SS40.SOO 146Q)g.~00 170101.300 195451 .300 22459S.400 
Corp;>rate taM 0.000 136165."n'oil 2GBl>44.000 77.3~25.200 3167:lS.900 :m197.4oo 
fli11idelld~ paid ... 0.000 C.000 0.(l(l() 0.000 0.000 0.000 

S.11 plus C de fie it ) m790.300 606625.300 476146.300 465365.aoo 426052.100 417591 .600 
CU1Ulated c;;;;.h balan.:e ~ 708!)'.H .000 ~81515{;.(l(l(\ 5291303.000 5 75£.ERI. 000 61Bml.OOO 6595313.000 

hf!GW, local . . .. 774670.000 ms20.ooo ms2r..ooo m620.ooo 12mo.ooo 724820.000 
Outflow, le.cal • ... 311m.ooo '~SZSS.700 5791[:7.000 590S~B.700 6~1.900 64'.lr.(UOO 
Surplus ( d~fici t ) 413697.CIOO 275531.300 g505J,OOO mm.aoo 9~951!.130 81499.&JO 
Inflow, forfig11 ... 197172.600 7971TI.BOO mm.coo 137172.~ -;iJ7177.S~ mm.eoo 
Outflow, fo;eign • .. 466076.800 4&b07B.600 4G607B.OOO 46€076.BOO 46607a.BOO 4~6Cl80 .aoo 
Surplus { ilfficit ) . 331093.900 331094.000 331094.000 331094.0(1{1 JJHlS~ • 000 331091.000 

tlet cast,flo~ • . 993911.BOO BSm&.100 725767.600 m~as.600 675i72.SOO 66171UOO 
Clillllated net cashflow !IE.Sm .100 1674537 .(l..'l(l 2543005 .O(l(I 32647'32.000 3939~65.000 4~!173.C(ICI 

----.. -------------- ~ ---------.. -------------------------------- - ---- ---- --- ----· ---------- .. --- -..... --------------· ------...... ------------.. -
l19aroda Tiles and Sanitaryvare --- narch 19SI 
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I ----------------------------------------------------------------- Cll.''IH;ll ~.I - utmrn llATic:IS [l[U[Ulf'llll-r n~. lR."flllJI -----

Cashflow tables. production ir. llS du! lars 

I Ye;i.1· 200~ ZOQl: ~~1;' 

Total cash infl~ l5Zl333.000 15213'.l'.l.OOC 1571~3.000 

--------------- --------------- ---------------
fi;;ailCiil resuurces . n.O..'IO C.000 o.oro I 
Sales, Mt L'f t;;. lSZl~-.3.000 1sz1m.ooo 1521393.000 

I Total c;;;t. outf luw • 1161543.000 BSZ'.!74.000 11&3m.ooo 
--------------- --------------- ---------------

fotal as~ts o.coo • 0.{ll'.(I ~ .n(';J 

r.perating rnst5 . S~l.{'.(l{l 5Lll00l .000 ~iSO&: .r.oo 
Cil;;t ;;f fi•.alli:e • n.coo G.000 o.oc~ I 
l!rpay~nt 0.(l(l{l (l,OO{l CUl('o(: 

C;;rpur ;;te ti;• :;m:i1.300 3453'n.500 3~E1.J; . 300 
Ci11idlr..:ls paid 309·m . 5{l{l ~.700 3(:8{19&. 200 I 

Surplus ( ~ficit ) 343H9.400 3'.l361B.GOO 3'.ll!SZI .300 
CUMJ!ated ;:;;~. t>alar.ce li33511iZ .OCO 1275361.(l{'.(\ 7tl420Z.OOO I 
lnflui., local 71~920.000 mir.O.(l('IO rnszo .o.r.1 
Outf luw, local 9£.~%.400 965'1&.l!IO 96bZ t 3. s::m 
S.. ,.,;us ( ileficit ) -23'.l71i5.400 -2411536 .1 (\I) -2~13'3'.l.500 I 
fofluw, foreign 7!lil7Z.6tl0 mm.~10 7'3117'.SOO 

IJl,tf!Oll, forei~r· • Zlli9S3.000 21&353.(IOO 716356.000 
Surplus { deficit l scom .soo SBllZH.l!OO sscm.soo I 
lltt cashflow 6S0173.'.J(l0 l>~B512.'.l00 m:ll7.40G 

Cuauli!te.1 r.et c~shfltw s2~1:JSJ.r.co ~~5.or"1 &S\f.76:\ • O{IO I -------··------··--------··---------------------------------------------------------- ------ --------------- -- ---·· -------- ---------- - ----
agani!a Tilis ar..:I Sanitaryware --- :larch 13'.ll 
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----------------------------------------------------------------- c:tWAI: 7 .I - lPUTfll llATl~IS llUUlJ'llENT Fl:ttl!MllE, KAIFAUI -----

Cashflow Discounting: 

a) ['!IJi ty F-diii verws ~t ir..:i!k' fluu: 
ll;!t f'reser1t value •.•••••.••••.• -1633663.00 ;;t 
l11ternal l:atr of ketutl\ 'll:l:[I) .• ~-~9 : 

1,1) :let 'urt~. 11i!rsus :let cash return: 
:let f'rrSE;.t 11alue •••••••••••••• 1553:13.~ ilt 
rnter11nl Rate of REturr. rn;R£2) •• 

c) Ir.terr.al Rate of Pt turn on total ia11e~t1er.t: 

Net present 11alue ••.••••••••.•• 711071.50 at 
I 11ternal Rate of l:eturn ( rRI: ) •• 

Net llorth = [~ity paid plU$ reserves 
17.75: 

17.0C.: 

12 .00 i 

------·· --- .. --------------------------------------------------------------- ------------------------------------- ----------- ---------
llga;.;ia !iles and ~~itary..are --- !larch 1991 
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I ----------------------------------------------------------------- crwAR 1.1 - wmrn NATIOt:S oc1nor11£KT PROGRAM, KMFAtA -----

I Year 1393 Im l~ 1336 1~7 

I 
Tut;,l sales, ind. sales ta• ;224(11;£.000 1600687 . 000 1BS312G.()(l(l lBS31ZG.O.XI 1883126.000 
Les~: 11i!rioble C(lsts, incl. ~le,; ta~. '3";571.000 ~.'.l(l(l mm.soo -rt5m .soo 1m11.500 

--------------- ______ _... ________ 
--------------- ·-------------- ---------------

Uariiil:.le 1;,;gi 11 71&4!Kl.900 S5..'I071.900 m muioo lll7GSUIOO Hl1&5Ul00 

I lls : uf t;ihl sales 53.JSl 53.351 53.JSl 53.351 53.JSl 

llor,-11;,r iable ci.\its, ind. ~reciati(ln lmm.(lO(l ~sn:.~oo m5?t.3CQ m~.~r.o ~it57~.~('.(l 

I 
--------------- ------·-------- --------------- ------------ -- ---------------

Ope,·ath:.;.,;I t0r9i;, -550Go"5. ~00 mm.soo \~Im .~co mOTI.\CO 4~1077 .~00 
As : of tot ;;i sole; -~USS 17 .083 23.rt23 ~3.m n.m 

I Cvt.t vf fir.am:e 1S700{l • 000 1117000 • {l\1(1 1&~76ll.0{'.0 175186.400 mm.:.iro 
--------------- --------------- --------------- --------------- ---------------

Gro;.;s pruf.i t -73n;s!;.~(l(l 8&~45.500 2£.[:309.,(l(I :<&5891.000 27£901.000 

I 
All~i!f1CfS .11)3460.000 162701.000 1561'.l'.l.(100 a'.!945.(100 l~'.l'.l,7 .000 
fa.able p1r.fit O.O{l(l 0.000 100H6.'00 1159~&.000 13235UOO 
Tait 0.000 0.000 0.000 G.000 O.OCli 

--------------- --------------- --------------- ------------·--- -------------- -

I tlct f'rilfit -73":6H5.~00 sms.5oo 75G30!UOO Zii5891.000 27GSO I. \JOO 

Divi~nd:.; paid O.O('.O 0.000 0.000 o.coo O.ilOO 

I Undistributed prnfit -737635. 400 864~5.SJQ 256309.400 265831.0CO 27630 l .OC\1 
Acclilliloted ur.di str ibuttd profit -737lias. ~oo -GS17'.l3.300 -39~ 930 • S(l(l -1290'.!9 • 500 147861.500 

I 
!;russ r-rofi t, : r.f tr.till salt's -GO.iG5 s.~01 13.611 1U20 lUM 
llf't f'ftof it I : of total salP~ -to.165 5.4r.l 13.bll IUZO IU04 
~OE, Net fiiufi t, : r.f l'·i',i ty -20.725 U73 7 .2Cl 1.m 7 .780 
ROI, llet pr;,fit+ir.tprest, : ilf in11eot. -11.097 5.4P.C B.6% B.BOG B.ll(if. 

I -- . --- ---- - -------- --- ------------ -·------------------------------------------------------ -------------- -------------------------- . --
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356 If. -::;y ·. , . 
.,.~~ .. 
~;!!-ii COMF Atf 
~-! !_1!11(11_1 

--------- -···--- ---- -----------------· -·----------------- ------------ rM:.i: 1. I - ~~mm KAlHJNS N.1.:Ei_(fl![NT r~A.'111[. t::.Tr.LQ -----

fot ': 5i1lls. ir..:1. ~ales t;;• ll1S3lib.()IXI lSSJIZG.~ lll«i3lib.(.)O{l lSIJJlZli.GOC 
leN-: 11ar ial.·l~ cl\:ots., i11d. sale.; ta•. rR:t'l'2 .5<'.0 7t5%72 .500 7tS~'l'2.500 7tS472.!)C(I 

\lariat-le •;;r~in 1117&~A.oer. lll~.~ imm.r-.(l!I rni'b5uoo 
As i of t1.1tal s.a:es 59 .JSl 5S.JS1 SS.::Sl SS.::Sl 

~tratiur.al wr9ir1 
A:; : of tiltal sales 

r. • .,~s profit 

~llr .. ar.:es 
fa,ot;Jp pr;;.fH 

ta~ 

:Jr.distd~•ite.1 p;lifit • 
l\\.:ueulatp,j u•·di:;t< it"1teJ r• t1fi t 

l:ro5s r•ofit,; uf tuhl :;ales 
tl.?t prnfit, ~ ;;.f tvtill sal~~ 

~CC t:et r-• ;;fit, ? of pqui ty 
~31, ::ct p<c·f i tt; nterfi't, ? vf i r.vr;;t. 

2~:;gs1 .300 rmo1.:ioo 

S77::TI.~\1 ~~.~~ 6i37C7.51.'.C 
n .:ms 3'J.u3t ~.'.!$ 

:ns~s2 .~ 5360CS.900 ;s::%22 .~r.(l 
DSiSS.COO lJ1Gli7.0.'Jl1 lii'3S5.(':C(l 

C.C.'I,'\ 0.0,'\il 3~~Al~.3ro 

n .ooo ~ .r-.111 1Ja:&s. 700 

0 .l'.00 
3;;;557 .300 
~,23;14 .. :le<\ 

13.'Jn 
13.S~:: 

10.SSI 
ltl.S~7 

S3301i5.'.l00 

{l ,(if,f. 

5'.J3.~li3.30C 

16.3(1'J 

~r.).':C'J 

~1 .. &71 
17.iilb 
l~, 1;i 

B3~SSz.500 

47 .525 

101001.%rl{l 

733671.100 
l~:'.261.COO 

'7161 ti. Hl(l 
~wo.i~.~ 

~.000 

s~m .r.oo 
r.tl!J&Ul(lt\ 

~2.15i 

77.B'.H 
iU56 
12.527 

lSS'.HUi.11(1() 
~~1-: .. soo 

IH7&S4.ll\10 
SS.JS! 

772701.300 

~357.\0(1 

t7 .szs 

7901B.Sfl0 

&15533.900 
1m11.ooo 
lisas&1.900 

O.COO 
5365011.600 

~J.'.m 

Z&.43.'l 
15.073 
12.311 

llgar.:la Tile.- arJ Sar.itaryware --- na;.:h IT..ll 
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--- ·------------------------------------------------------------- CMAA L.l - tlllIH:O N.1ntltlS 0£1.{Lll'llKT FR:ir;lr.ml, KA.Tr.LA -----

Net lncoae 3tate•entin 

Yrar 

fotal sales, incl. "!es ti• 

Les.s: 11oriat.le rnsh, irrd. ;;all's ta •. 

l:ariable aargir. 
~.; : u~ ti>tal Mlfs 

r.ptratl.:~10~ aargi11 • 
~5 : c.:- tut at 5a!rs 

i:r'1ss fifufi t 
~I: u;.;;n.: es 
fa•ilt•lP FO~it 
7a• 

lift profit 

~iviiifrid;; pc;iil 
Undistributed profit 

!:r1355 prllfi tr ~ Gf total sales 
Net prc.fi t, : t1f tiltal sal~s 

RGF., tlet ~r'lfit, : of pqui ty 

ROI. lltt prilfit~intl!•"l'~t, : t1f ir.vest. 

ZOOJ 

lll33 l 2G • 000 
'lts,71.SOO 

rnm~.o,.".(l 

53.:JS: 

16'J312!i.(J;I() 

¥m.5.'l0 

Bli&SU';(~: 

53.J5: 

i;;:mG .000 
i&Sm.soo 

; ;:1£.S~. or.o 
5'.USl 

llli&SUIOO 
53.JSl 

7007 

laa3121i.OOO 
mm.sro 

mm~.ooc 

53.:JSl 

~;~ .• ~ St3lE&.goo 9&3l3l:.SOO %31£t.l.l(l\~ 3£.3lBt.ilOO 
s:.m s:.:~3 5l.HB 5Ll40 51.l'B 

~n.~ 

m!i7b.OOC 
73£.3~1 .. ~ 
3167'.lB .300 

o.coc 
53076~.\:IO 

'.!~257.r.oo 

48.2'.l'.l 
31.373 
16.533 
12.829 

~7.~00 

tCIJlG3 .~}(l 
~13.~X 

'.132137 .400 

(\ .tl\iO 

GO!i~G!i.OO:J 

3395722.(l(lO 

17.GJ'.l 
Ii .[;70 

3&316&.SOC 
1033~2.;)(';;) 

&53"~~.f...".(l 

:iosm .SC'.c 
303774 .~00 

~:iosm.(l(l;1 

~l.148 

32 .F.'.15 
17 .403 
l7 .'..lr.9 

3£.'.ml&. soo 
'.J'3bllll.(l00 

Bf.3~38.t'Jl{l 

J•SJ3UOO 

Gli737.300 

'.J(\6833. 700 
30So"3'.l .600 

4m:M.(l(lf1 

51.146 
37 .80[. 
17.357 
17.356 

3£.'.l: II[; ,6(lG 

'35701 .000 
ll{;i~F-5.ll(l(I 

341i'.J94. '.JOO 

3000%.2(!0 
3()60'.16.300 
~97mG.00\1 

51.l~B 

n.m 
17.374 

l:garJa Ti !es and S,;ni tary•c;re --- llarrh l'.J'.ll 
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I -------- ·-------- ----------------------------------- ------------- ~~ 2 .: - ~INITrn KATI~ r.Ei.'£l('.r:(HT r~~~. l(~ll:_A ----

I 
rrojf'lcted Balance Sheets, construe ti on ir. ..:S d.Jll;,r5 

Yra' m:.1 1931.7 1392 .l i99Z .7 

I rvtol ;!Sxt5 ZOS30C.C. 00\i mo7SS.~.oo m,':01.1.00:.1 ~0533¢3 .coo 
--------------- --------------- ------- -------- ---------------

Fi ·~i ;;;;;:tt;;, r.;;t r.f dfJ;rn: iitiu• 0.(!(;(l 753(11}1) .(l.'l(l ~;07~.00{\ ~:i:l..'l0'.33.~ 
(.l'r~ t; UC ti l'.•i"• in p;;;":l;r:.:. ~~-~ :mnst:.(lcr. f~9n:.oro Z~.0¢.000 
Cu; ;er.t asOEti "(\"" o.•Jc;. 0 .r.r.c C.\lOO v.uvv 
Ce..llJ\, t.arJ; 0.(l!){l c.ono r..r~xi 0.('.(l{l 

I 
i~o5t"'. 50,pius, fi r.ance i\liiliit;le 13\'•)0(l(I • rt(I{) r: .•)(:(l 0.('.('.(l 0.(l(li) 
le·:.:. car;ihi fc.rwrd 0.('.C\1 (l,(l('.~ 0.{1(l(l 0.000 
luss O.•JOO o.ooc C .JOO 0 .(l('.0 I 

I fotal liO::·i: i tits ZC590-'l{l • C:OC 33907SS.OOO ~f,30033.(l(l(i 4S53:\~3 .000 
-------------- ~ --------------- --------------- ---------------

fquit~ •i!tiita: 759tl..~.CC1) Z~SC'l'S&.00(1 333003'.Ul(lO 3S533~:.: .r~'lfl 
~eser"f;, ;et;;ined profit (l.'lO.'l 0.000 (l,i;.'.l(l o.coo 
Prr.fit 0.000 tl.(l(l(I (l .Ol'G Cl.Pl:l~ I 
lor.9 an.J ae.1iu11 tfrll debt : 3fl0(l(l(l • l.)i:O ! 3110000 • (\(l(l l JO(lO!lQ • noo l300il()Cl.OO(l 
Correr.t lial:·ilitie~ o.or.o O.Ofl(l C,,Ort\1 0.000 
Biiolc o~erdr aft, f!r.a..-:e rrquired. 0.:'.00 0.0110 0.000 0.000 I 

36.~3 n.m I 
fatal ilrt.t . • l 3{1(l(\00 • 000 

--- -- ---·------ ------ -------- -- ------------------- -------- --------------- ---- ----- --... ----- - ----------------- ---------· -- ·------------
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--------------------------------------------------------------- ClWAR 2 .l - t•UTEll NATllllS 0£UELIWllNT l'ROCllAM, llnlU -----

Projected Balance Sheet&• Production i11 US dollar& 

Yi!'ar •••••••••••.• 

Total auets . . . . . . • • • • 

n-.ed asseb, lll!t of df'preclation 
C.-ntttruction i .1 progr•~ • • • • 
Currtnt ilHlb ••• , ••••• 

Cam, ban~ ••••••••••• 
Cam surplus, flNnc• av11llibl1 • 
lt1l'6 carr led forllilrd • • • • • • 
l066 ••••••••••••• 

fotill llabilitln ...•.•.. 

Equity l'.ap!tal ••••••••• 
b61!r11ei;, ret11lned proflt ••• 
Proflt ••.•••••••••• 
long an<J 1edlua tere debt • • • • 
Current llabi lltln •.••••• 
Bank Gverdraft, finance required. 

itlt al debt • • • • • • • • • • • 

Equity, t of liabilities .•. 

1993 

4eamo.ooo 

3791909 .000 
0.000 

12ms.aoo 
3'7{:.796 

22mo.ooo 
0.000 

737Gll5.400 

35593\3.000 
(1.000 
0.000 

1300000 .000 
75396.600 

0.000 

13753117 • 000 

72.1167 

'371402.000 

33250n.ooo 
0.(1(1(1 

1511478. 700 
366'3.ll7ll 

752499.000 
73761.IS. 400 

0.000 

3$9343.000 
0.000 

llt445.500 
1300000 • 000 

31613.100 
0.000 

11.llGIJ.(IO(I 

71.SlO 

l~ 

5067S75.000 

1851124(1.000 
(1.(1(1(1 

1817G3. '.lOO 
:illt\4.m 

1:ms111.ooo 
&Slr.t9.900 

0.000 

3559343.000 
0.000 

2YJ09.40(1 
l23S&47 .000 

3(;775.(160 
Cl.000 

1771972.'l(l(I 

&9.961 

1996 

sonm.ooo 

2331Wli .000 
0.000 

1817&3.300 
:!ll04 .1(:7 

20513111.000 
394930.~ 

0.000 

5(123717 .000 

35Sm3.000 
(1.000 

~Sll91.000 

m1m.ooo 
:iG775. OLIO 

0.000 

1197900.000 

70 .11511 

1997 

4 34 3788 .000 

I 924S72 .000 
0.000 

1817t3.300 
3004 .167 

7710191.000 
129039. 500 

0.000 

355:D4~ .000 
0.000 

2m<ll .000 
107£7&8.000 

JG275.Nl(I 
0.000 

111304'\.000 

71.316 

Ugar.da Tiles and Sanltarl'llare --- narch lnl 

----------------------------------------------------------------- COllf AA 2 .1 - UllITEO NAT IONS O[t,'[LOFllEllT PRlltRAM£, KMl'AlA -----

1 Projected Balance Sheets, Production in US dollar& 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Y•ar •••••••••••••• 

fotal i1551!h • • • • • • • • • • 

ri •l!d i15Hh r net of depreclatlc;n 
Ct1nstructfon In prt19r1n •••• 
r.urrent aueb •.••••.•• 
Cut., balllc ••.•••••••• 
Cash Jurplu&, finance available • 
l;m; carr!M forimd •••••• 

los& • • . • • • • • • • • • · 

Total liabiliti~& •••••••• 

['llJity caf'i I al ••••••••• 
P.uerve6, retained profit •••• 
Profit •••••••.•••• 
I.orig and 1ediu1 tera debt ••• 
Current liat.llitie;. . . • • . • 
Sank GuP.rdraft, finance required. 

Total drbt •••••••••• 

199ll 

5098205. 000 

1457737.000 
0.(100 

172914.400 
3804.167 

34G3739.000 
0.000 
0.000 

5<lSS205 .000 

3559343.000 
l473tl .~co 
375552 .000 
mm.Joo 
36275.090 

0.000 

101sm.ooo 

63.916 

!999 

5584136.000. 

1198878 • 000 
(1.(100 

172314 .400 
3ll04.m 

4708530 .000 
0.(100 
0.000 

559~ I :i& • 000 

3559343 .coo 
snm.Joo 
s9r.o6s.9oo 
B670JB.100 
3£.215.090 

0.000 

90JJ13.IOO 

~3.140 

20(1(1 

6070552. 000 

10786G'l.OOO 
0.00(1 

1rnm.4oo 
3POU£.7 

4915155.000 
0.000 
0.000 

6070S52 .00\l 

3srmn.ooo 
1111490.000 
61525G.P.OO 
73a197 .JOO 
~m.oeo 

0.000 

mm.:.oo 

:.o.m 
···-· ··--··---· ....... ----·------------- ----------· .. ·---··--------·--··---- ..................................... ----··-· 

7001 

mmo.ooo 

919709.400 
(1.(100 

17292UOO 
3804.m 

5231302 .000 
0.000 
0.000 

&mm.ooo 

~559343 .000 
1736137.000 
57~.121.000 

590151.goo 
3&175.0SO 

0.000 

rnm.ooo 

7002 

&814141.000 

B807SO.IOO 
0.(1(10 

172974.400 
'.JllOUf.7 

S7SGGGB .000 
0.000 
0.000 

G91'1H.(1(10 

355914 J .000 
22Gl9G4 .000 
5365011.900 
moss.~oo 

3ms.oeo 
0.000 

,_,, ... -~··------·····-·· ·--·····. 

.. 



I 
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.COMFAR' 
" .: t 1!11 [ [ 111 

I 
--- - ------- -- ---------------------- ------------------------------- c:::::r~ 1.1 

Project~d Balance Sheets. Production in 

I 
fotal i!SO<'t;:; 770'.J'l-;"U:OO 75'.ll'.Wi.(100 BZ::Jl63.0M oSlBSS< .fiOv CS2&! Sl .fl1'C 

I 
I 
I 

-------------- - --------------- --------------- --··-------------· --------------·· 
ri.eJ a:-.... ~5. r.et uf ,!t:-pre' :atior. 35''.\07$ .1'JO Bl33C(l.lfl0 76Cl!i7S • I 00 iS7650.!00 12'a25 • I t1G 
(:Qr.5tr11.:t i Lo:l lil !'fClg• ~.;:; G.C.0(1 (1.(lCG (1.0(lO 0.000 0.000 
~~ ... , rei\t assets 171~i:U•1{) 17232%.~00 1m2%.400 17~2UOO ln'.l2UOO 
C:ast., t.a~.:. 38(1U&7 '.!SC~.H:7 3t-"M.1&7 3S(\%.a;7 3304.1[:7 
r.;,;~. su;pl1.1s, fir.a:i.:e cr•ciilable &:Smt .OGG 1ms:HL.OM ms~~.(1(1() 7Sll~21% .oc;.-:i 79;~z:is . ooo 
lo;s ;:arriN for1o1a.-d o.~~o O.(l(l(: o.nr.o o.r.r.r. o.00r. 
I --- r..or.o 0.(1\)Q n.or.\l 0 .0\\0 0.i100 
L\.';o~ 

I 
I 
I 

fotal liobilitie:. nos;74 .. oc-.o ;;g 1 ~~~ . 00('; 3!107&3,,C\.~ s~:s..-:s:< .ooo 3S1m1.ooo 
--------------- ----------- ---- ---- -----------. --------- ------ ---- ------------

r ·• COf-i h;l 3553:'~3.ron 3S~S343.COfl ~53~~3.0~ ~SSS3~3.~m '.l!;SS3:t3.0C•O 
L•lul1\o 

~F.Si'r~f:;, , Etair.ed pri;fit 273ll4 73 .r.'lO ~3892~7 .{;rJC :msm.01.iti 43m~7.ooo mrn1.r.on 
f re.fit ~sens~ . ~~;n &cbltt:S.000 &13~4~.3\)r. i::m:H.:mo i::t&l91.4f;(l 
l~r.g iinJ 11r.'1iua ~fl. dEl;t 27~S33,3(':0 -0.l!l'.l -0.l~~ --~.:r.:i -0.1113 
Currfr.t liahilitie; '.l&'..".75.(:00 3&27': .• 0B\1 ~!75.0£.f; 3tZ7; .. crc.o 3E.77s.nsn 
[:;;I\!.; 01orid ;;H, f ir.an;:e rp.~hf•1. (l .('°'') n.oon Q r.r.r. t1.(l(l0 0.000 .\"'V 

~~tal M"·t 260073 • 3()0 3£.274.970 3(.17~. 3~(: 3b?74.970 3f.m.s7o 

I [•it1i t~. : vf liabilities 43.37(1 46.BS7 H.35fr ~!.701 ~o.:m 
---- ··-- -·-- - ________ .. -------------- -------------------------------------------------- -- ---------- ----------------- -·-- -··----------- - ----· 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

361 

----------------· ------------------------------------------------ fO!!F>iR Z .! - Utl!TE(l HilT!OHS [•£1!EL0F"'EllT FPu\:~Al!!'!L ~A"f,iL~ ---

Product_ ion co'.>t:s for produr.t:Tiles, forei3n 
-- -- - -------------------- ------------------------ --------- ... --------- ---------- - ----- -------- ----- -- --------- - - ------- ------ ------ ---

r~w •aterial (first) 
raw ·~~eri~l (a~h!!r ! 
uh Ii ties ..................•..•.•. 
t'nl'rgy ........................... . 
la~our ..............•........•.•.. 
·~i~te~an·:e ...................... . 
spar~s ........................... . 

factQry 0·1erhe3Js ................ . 

~:;t.~G~al hc~ory rns".s •.•..•.•..•• 
th~re(lf •.•ar iable ................. . 
~r!-:iini~trJhcn .................. .. 

•ar~eting, distributrnn indirect .. 
H1e"'ecf ·.i~r i~tde ................. . 

tctal t !fore interests ........... . 
interests .•....................... 

t~till rroduct ion ;:o~t ........... .. 
thereof ·;ar iat•le ................. . 
total labour (of tot. prod. cost) . 
i!cpred.1ti0n ~~me b,. p1od1Jd ..... 

raw ~~tP.rial ifirst.) 
raw •~trri~l (other) 
•it iI: ti~s ........................ . 
energ:1 ................ , .......... . 
l3bOIJI , ..... , • , • 

•ai ntenance .......•.............. , 
~p~res ........................... . 
factcr1· over~t-ads ............... .. 

~1JMchl f,1ctory costs ........... . 
H.,,reof ·-·~rial:!~ ................. . 
adeinish ation .................. .. 
~arkP.tir,g, 11i•l·rilJ11tion ir•rJlr~r.t .. 
thereof ~ariat• Ir. ................. . 
___ ............. ···---··- ···-·-----······ .. ····--··-

-.. ·--··· ......... -··. ·-········--·. ···---- ... . 
total ~rfore interest:; ........... . 
i r,! err."-t5 ..•....................•. 
--··-------·····--·---- ··--------------
1-,1,11 r.rod11rtinn ciVit ........... .. 

th~reof ·m iahlr. ................. . 
ttlt~l l.ilir!11r /of t:~t. i'rJ1l. r:o~t) . 

rt~prrr1.1tion tinrr.~ h11 rrol1urt ..... 

"icar: 1 

:6676 .6511 
~3il5.lf!l• 

~.1\\\1 

n.Qfn) 

0.0~~ 
IJ.(il}I) 

!iOOO.O~O 

o.ooo 

16'.191.750 
iu39L 1sn 
~J(i1l(t.1l1)(j 

469~.~38 

732. IB8 

1rn12.~·•i11 

~.0:):"1 

3Hll2 .M1 
71183.M! 
~o\190.HO 

Year: 7 

~!04[.0110 

rns~.000 

(1,f)(l!) 

11 J10f1 

!1.1::r11'> 

"·''on 
!i0C•0.itf"i 

(1.(10(1 

IH2%.•.l00 
1n8m.oon 
4Ji)00 .oon 

r,12S .or111 
1m.7Si1 

267!JS.51lft 
rr.0r11i 

l~~r,1~.Bn(1 

~l1ii~r. ,ll•1•i 
J1l4'/IS,Sl"1f! 

Yetlr: ~ 

34SSUl50 
57165 .9f!f) 

{l .(100 

il.01)i1 

lLOO•J 
\1 .l)i}O 

6110\1. (l(I<) 

(1.000 

98:'\50. 750 
92050. 750 
411-;no .or:•o 
m2.1ss 
lOJS. 9J9 

145932.~ilr) 

1G30H.~•.!O 

~.t•~t1 

363014.901) 
•JJOB6 • 6 91) 
~H4~.l9(1 

211m.or111 

Ye3r: 9 

41 t14 l.lW1 
6725U00 

1J.01jO 

tHDO 
!1.iltiO 
(1.001) 

fi(•t•ll.liM 
O.Of10 

ll 4 795. (i(t0 
1onm.or10 
43000 .001) 
S\LS.Mli 
l~IB.i50 

1624 20. 0(1~ 

1922£,4.5•10 
!i .0110 

l'J22C·\.';r1i1 
1o~S!3.W10 

·14~'.;r, ,OOi.1 

nm.s111 

HNI.t'Oil 
67ZS4 .1100 

(I .(\(ltl 

0,(1(10 

o.r.(10 

O.OC•O 
61'1)11. (l~ll 

0 .(101) 

li4:35.tJ(liJ 
I (•!!295. 011!1 

>13':1n11.nf1f"f 

5125.\J:)ll 
1218. 75(• 

1624:\• J:OO 

3i9H:.11i1'l 
t1.0f1!1 

379442.0(10 
[ 1)~511. 80'! 
446~5 .0(10 

~t 70:2 .000 

Year: 9 

HNl.ftr111 
6725~ .0110 

f1,0(1r 

o.Oi1•1 
(). (>Oo) 

o.oorr 
6000 .')!11'1 

r.ooo 

114 295. OQf; 
1onnr..nn1) 
43000.00ti 
S!~S.1100 

lilB. 7Sti 

I ~22(·4 . r,(1•1 

fl. OM 

lTZ2f;.l.9Jrl 
l 09S! '.l .90:1 
11~6;'S J1M 

2~84~. ~10 

4!1!~Uo11 

67:54.:1itti 
t1.0(l(1 

0.000 
O,(IO(l 

li.[100 

60Nl.•1M 
:.1.1lOll 

iH295.0M 
l(l929S.oon 
~ 1110.:1. 00r1 
5125.(linl 
1218. i50 

379H2.0(;0 
0.01)t} 

J7~H2.MO 

!0~513 .811') 
~45ZS.O~~ 

2 ! ?r.22. 000 

Vear:JO 

4Ml .1)00 
rnsuoo 

0 ,1100 

0.000 
(•.000 

O.t100 
6•1r1r1 N1t1 

O.ON! 

!l't795.f101) 
10;12~s .000 
-13000.00IJ 

r, I :~j .111)(1 

121B. 75(1 

1£2420.00\1 

192264.SOO 
(} ,000 

tmG'•/;no 
!0%1J.RM1 

•1'1r.7s .non 
;~8H .SJl1 

Hll4f .01h) 
i; 7254 . !1\;!) 

O.\W 
11.0:10 

(I .C\0(1 

0 .'10tl 
6011\1.(lO(I 

l' .11111! 

!HZ95.00f1 
109?95.0tlO 

4§1111\ .Of1!1 

5125 .1100 
t:!B. 75(! 

Jig-H2 .1~11(.i 
ii .')•Jf) 

379~~ 2. 00•) 
!O~Sl'.1.9(•0 

oi46:5 .000 
7170~2 .f1(1() 

'ie~r: 11 

~ 11141.0•!Ci 
6725U00 

O.tili':l 

0.fiih! 

r1.0or1 
o.ono 

CnilO.filiO 
0.0(111 

ums.11uo 
I1?H215 ,NJQ 

430\i0 .Ot10 
'~t:S.000 

IZIB.75(t 

!6MO.nno 

l~?-iil1.t111'1 

n.ono 

1~7~~0 .000 
tr~r.11.8·1(1 

'HF;S ,i 'I) 

4 ltH l.•1(~0 
6iZ5i .C•ftll 

t1 .1)1)(1 

0 ,11•)0 

(I .(\{•11 

fl.~·1'1.1 

6~00 .1in1: 

n.nn~ 

11mS.Oi!Ci 
1 os:95 .'~1)0 
~ 3(11)1). (1(10 

5125.fi(\tl 
!:18. i50 

'.)7~4~2}(11) 

o.oi·11i 

379~42 .000 
lf:~51J .8~il 

44625 .Ov~ 
:110~2 .1)0(] 

1i11:H .(!1)!"1 

672SUl\1~ 

11,11no 

0.0(111 

11.0011 

0 .tJC1(: 

61i%,OOir 
0.0il0 

11~:~S.W1 

l037.9S .r~:)r, 
43000.0M 

1218. 7'..(1 

!52G1.11n11 
Ci ,lt(H) 

u;'.'.1:1, J•t"''' 
1n~r,11.0M• 
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------------------------------------------------ ----------------- COl!f AF ~.I - llHITE[• HHTIOHS ()£l'£l(IPrfi:HT F~O~Alll!E, ~ilrtF i\lfl ----
Pr odu cf: ion CO!:> ls for pruductTiles. fcreigr. 

raw 1.:ote··i~! .:fi:st) 

r~,. aaterDl '.o~~er) 

utilities ........................ . 
e~".''.J:' ..••.•••••••••.••••...•....• 

lctcur ........................... . 
eJ.:.~ter.J::~~ ..••••.••.•.••••••.•••. 

~t"Jie~ .............................. . 

f.:!:tJ'"'; ·T.'~!-~~Jds ••••••••••••••••. 

thereof 'J~ri3b!e oo o o o o Ho• Hoo o • n 

.J1-, i :" i :t~Jt i·J:'", •••••••••••••••••••• 

1Jrke~ir.g, distribution ir.direct .. 
H·ere-;f ·:~P.lJ~le .........•........ 

t.:r J! !:~far~ interr.st5 ........... . 
ir.~erc;\~5 ......................... . 

tctal p:-:.drn:tir~ CC'~t ···········n 
~)11.:"'f!,::! '.'J .. .i.~~·!e o IO O O O o O O o O O o o o 0 0 o 

frhl labc1;r fof tat. r-roJ. cost) . 
·~~rrec~~!ti·J~ t:arn!' b1· ;irc.f!J~t ...•. 

Hi:1-1!.0t1ti 
67ZS~ . f·!~(1 

ti .Oi!f' 

~ .r:(t(I 

r, .:!Ct) 

6')f•0. •}(i0 

!H235.1Y•f1 
itl8295. (H)t1 

~'JOC'O .[•1:,11 

SES.MO 
l~IB.i50 

1fi::~:0.1:1f:(1 

f! .01JC! 

~'15'.:5 .011f1 

(:. :::(:1.1 

O.t1r'.'i• 
•) f'.•11 
f• .l!1)~! 

f\,1jl!1) 

SOtrO. ~,~:1 
O.•"GrJ 

11~:~S.'.1111) 

1 ('!ll~35. t1:'\11 

43(lf~f1 ,11'"':'' 

5125.:lr1•1 
1218.751) 

l r.:~ :!) . :"!~~!·} 
! 1.'~Sl3.P''1) 

•4625 .')~ii) 

~ JC1~ I. 0t"1 
Gi~~'t _:°!I•!! 

·:1.'\!1) 

DJY·~i('· 

:i .01::(1 

!H2~5.::l\:1 

109295 . t10t) 

43t'0:•0.f,::•11 

1218.7Sf: 

!C:it~0. 1:· 1 ·~1 

t) .t':it) 

!l'~:il) .81°'1· 

4~5:5. :-1n1i 
!_I .(·:·::1 
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~coMrnli' 
.... · 1 1.1~1 r , , •. 

----------------------------------------------------------------- C[!llF iW 2 .1 - UlllTEO HMIOllS PEL'£LOFllEHT m~tl!!llE, KA/lfAf.A -----
Product: ion costs for productTile5, bca! 
-------- - - -- - --- ---- --------- ----------------------------------------------- - - ---------- --------------------------------------------

raw material (first> ............. . 
r<111 •3teriai (ether) ............. . 
utilities ........................ . 
ener<J'.I ........................... . 

labour .......•..•......•.•...•.... 
•ai ~t~nance ...................... . 
spares ...........••............... 
fact cry c•1er~.ea•Js ................ . 

S!Jbtotal factor·1 costs ........... . 
thereof l.'ariable .••••••..••.•••••. 
J'l!linishatian ................... . 
1arketin:i. distribution indirect .. 
th1>re~f 'Hr i~ble ................. . 

tot?! t>~fore rlepr. ;ind interests .. 

to~~! hefor~ i~tere5t5 ...........• 
i n~erests .........•.........•..... 

tobl productio~ cost ............ . 
t!ie•eof '.~riJ~!~ ................. . 
bta! labour (of tot. prod. rest) . 
derrec j.1tir.n borne by product ..... 

nw ·~~~rii!I Uir5t) ............. . 
raw 1aterial (other) ............. . 
utilities ........................ . 
ene•g~· ...........................• 
!~tiour ........................... . 
1aintenance ...................... . 
!-Nres ........... , .•... , ......... . 
factor:; overheads ................ . 

s1Mot~I f.irtory costs .......... .. 
·'.~rer;F •:Mi3ble ................ .. 

adunistration .................. .. 
1.1rkehng, ~i~t.ributi~n indirect .. 
thrr~of ·Jari.,hie ................ .. 

tot,,! l•eforc interest~ ........... . 
i ~tr.r~r-t-. .•........ , . , . , .... , , ... , 

h' 1! ;.: .;.: 1-tic·n r:0zt ............ . 
thrrr.~f •:M i~hlr ................ .. 
'rhl l ·1~",·;r ':r1r t.d·. prorL rostl . 
rteprr.ri~tion ~r.rn~ ~v prod11d ..... 

Year: I 

4 !!276.S•!O 
4967.SSti 
1370.0(\tl 

30IBO .100 
S739.JiS 
1369.750 
3011.750 

14250.000 

112164.~00 

SHOi.580 
14524.IJD 
21692 .240 
·.mu12 

14eJio.soo 

18v8~U'.•O 

0.0~0 

l8(1!14UO~· 

~m2.1111 

1294'.'.. ! JO 
3~4 7f1.8Sr) 

Vear: 7 

74272.000 
7643.000 
2nfln.ooo 

\2961.000 
11850.0llfl 
1500.~(\0 

1300.000 
1425(1.000 

IS77i6.0(lfl 
130jl3 ,4111) 

1498~.5(11) 

2i:i281.SO•l 
!H53.'.'.St1 

193041.()il() 

231511.Br::f• 
~ .11::10 

~'.ll511.3M 

IH77Z.6f1r. 
! r:r};n. 0(•0 

32470.BSC: 

63131.200 
H%.5SO 
!Di).l'.\M 
3!~SH70 

10516 .900 
1443.750 
3176.2511 
l~ZSrJ .!JOO 

133219.JOO 
Irn771.50t• 
1HB6.530 
mJ(i.390 
!2285.2GO 

1773~5.100 

2(1~7% ,(l(ll) 

O.OOtl 

203736.000 
mos~.rn1 

ISOOJ. 7(0 
32F0.85iJ 

Year: B 

742n.O~ll 

rm.ooo 
20110.000 

4?9Sl.OOO 
11050 .001) 

150(1.lltlO 
1300 .OM 

14250.0M 

l~i776.fi00 

J31.1Jl9.•i110 
14983.SOO 
26291.S1"ilj 
14453. 2Sfl 

~31Sl 1.00·1 
l)/(!(J 

144772,6(!0 
1r,ss1.l .nr:n 
324 70 .BS0 

742i2.000 
75~HOO 

2000.(\i}(I 
~2961.MO 

11850.(\(\lj 

!500.0110 
3Jtl0 . OI)(\ 

14250.01)1} 

157776 . 001) 
130319.4[10 

14'383.5\10 
26201 .50(l 
1445).25·1 

193Nl.ti00 

2315!! .80:) 
O.MO 

23l5ll.Sil(1 
1H772 .5•10 
16550 .(I!):' 
J:rni .850 

Year: 9 

74272.060 
7643.0M 
2(100 .DOO 

42961.0(\1) 
11850 ,000 
15t1(1.0(l0 
JM .1JO:J 

14250.00(\ 

15777ti.00(• 
jJu](1.~I)\} 

MB3.Sf11.1 
26281.~ni! 

14453.250 

l9:n~1.001 

27i18S6 .Rf111 
IJ/1nt'1 

;zngqri. Oiin 
111477: .r.rio 

JGS!:11J•f<11 
7!R·i! .. w.11 

Year: 4 

74272.0~0 

76~~ .tlOO 
m:io.o~I'.! 

m6I .000 
!ISSO.O~~ 

15<!fJ.0QO 
3300.(100 

14250 .000 

IS7771i.000 
130319 .400 

14983 .500 
2f:2Sl .SM 
1445] .251) 

!99041.000 

211511.8(\rj 
0.1}00 

23:5I1.80f1 
:m12.600 
lfi550 .0.00 
32HO.SSO 

'rea<lO 

7•1272.01)11 

7&43.000 
2l1'11J .000 

4'961.vOC 
!lBS0.000 
1500.000 
13011 .GOO 

14250.DOO 

I ~7771i /1(10 
13f1113.4i1:) 

14903.SOQ 
26281. S1JO 

14453.250 

19go41.ooo 

72ltSS6.BOu 
o .01ji'J 

~~negr,. P,0r1 

14477? .Grn 
!CSSl1 J1AO 
:it845.B~/1 

mT2.000 
76.\3.•JQ(l 

2000.000 
42~61.000 

!!350.000 
! 5(Hl. lli}'} 

3300.0(11) 

!42Sti.000 

l577ifi.C:OiJ 
!3t1319.i1}0 
1498J. 500 
26291.SOD 
!HS'.l.250 

231511.SriO 
0 .OM 

2315!1.9(•!) 
1~477: .600 
1655f!.t101) 
.iZH0.8SiJ 

'!ear: II 

74272 .MO 
7643 .OM 
2'11)0.000 

•2961.000 
11850 .oon 
1500 .000 
mo .000 

14250.000 

I r.7776.000 
l'~n.1 1 g. ~00 
I qq8J.SOi1 
~f,;'81. ~00 

IHS3.:so 

714403. S•l(l 
0.000 

7!V;•J1.S(r0 
I ~-177:' .5'1!1 

1r,r,sn.''''ri 
r:1r.:'.SM 

Y~a~: E 

7'\2i2.t1M 
1m.o.:1ii 
21)0('.(\0Q 

42961.000 
llBSO.Oi!O 

IS!lti .01'0 
330tl.MO 

1mo.000 

151776 . •)DO 
130319. ~1)0 
14983.500 
26281. 500 
14451.;'SO 

1930~1.0M 

231511.91)\l 
o.0c1,i 

£3!SIJ.8C11J 
i it4772 I 50(; 
1655~ .f!~!•) 

32; 70 .esri 

.. •I" 1ear .. i 

H2i2.(rM 
7643.000 

42961.000 
11950 .000 
1500.0M 
111)1lJ<on 

J4ZS0.\100 

l s 7776 . 0i10 
1303 J ~. 'l'I!) 

MBJ.51·~ 

2G281. ~(10 
IHS3.7S0 

: 1440J. SC<· 
0.(1(•0 

21'1401.SA!i 
1447?'.'.r.M 

Ji,SSfi.'W1 
1r1f.:' .r1:i'1 
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-------- --------------------------------------------------------- cmol\ z. I - UNITED NrH IONS onunPM£NT FR[l,;F,A!'!~. Kt<llf At~ ---- -

Product inn costs for productTil~s. !ccal 

rJw 1at~riJl ... ether) ......... H ••• 

utilitie5 ........................ . 
energ,- ........................... . 
!Jl:>our ........................... . 
1ai;,ter.a~:e ..................... . 
spa,es ........................... . 
fJctor1 c•:ediear!s ...•............. 

!cbtobi factur•1 cost5 .•.......... 
ttiereof v3riJt>I~ ................ .. 
adunistratio~ ................... . 
1arketinq, distribution indirect .. 
t~er-.c~ '.'ari~ble ................. . 

tot.al before clepr. and ir:terests .. 

tob! before i~te~ests ........... . 
i"tt'rests ........................ . 

total prcdudion cost ........... .. 
the,eof •JJr iabl~ ................. . 
total !atiour (of tot. prod. costl 
derreciJtin~ born~ b~· prnd•Ji:t ...•. 

Year: !3 

74Zi~ .0(1f1 
75"l3.f10Q 
2(10(1.(lf!f) 

~2961.l)~lt} 

1185().000 
1s11n.o.jo 
mo.ci;.10 

H~SO :000 

J 57!7fi. •)t)[I 
!3t!m.4oo 
149f3.500 
2r.:s1 .s:10 

lHSJ.:'.50 

2H4'13.5~1) 

(1,(1(1[1 

~144(1).5:)(\ 

!4'1772. 600 
1655\1.000 
1536~.soo 

Year:!~ 

74272.000 
760.i!t)rl 
200!1.0(l(I 

42%1.CDO 
11850.00(1 

1500 .t1Qr) 

3300.0M 
HZSO .Cu}(l 

157776 .OO!l 
130319. 40(1 
1''.i~).500 

.6~81 .50~ 

H4S'.l.250 

193041 Jrl)tl 

ZIHCiJ.500 
0.11~(1 

214403.SM 
JH772.6li0 
16550.000 
15352 .500 

'!eJr:lS 

74272 .1lt1!~ 
7S43 .0!11) 

!1)f)O.(l1'tl 

~~36! .r)OO 

1185:),l)(l(l 

1501) .00[! 
3~00.il(l(l 

14 251.l. •jt)!} 

l 57776. OC•O 
!3<)Jl9.4(l(I 

1498~ .50t1 
ZGZSI .5011 
I ~~51 .250 

i 330• I . •)00 

21HOJ.5r)fr 
0.01\1 

~I ~~f!J . Sot": 
!~4772.C~ll) 

1655(1.(\(llj 
!536: .5(!0 
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-------------------- -------------------------------------------- C~fAP. 2.1 - llN!TfD HtH!O~S llft1£LOPl!£HT FROC.f.Alll!E, l\f1nFALA ----
P roduc f. i 011 costs for productSanitar~·war~, foreign 
----------- -------------------------------------------- - -----------------------------------------.. -------------------· -------------- -

raw 1at~ri~l ( i•st) .•.•.•..•..... 
r Jw 1Jter i al r other) ............. . 
ut iii ties ....................... . 
tioer:;;1 

............................ . 

lat.our .......•...•.•.......•...... 
•:;int~na~ce ...................... . 
s~·are~ ........................... . 
factor1 o·:erheJds ................ . 

;1ihbbl fJdoP: costs ........... . 
there~f vi!riable ................. . 
ad111inishati~n .................. .. 
•~rketing, distribution indirect .. 
thereaf ·•-3riabll' ................ .. 

tGtal brf.Jre intei rs ts ........... . 
intl'res+, ........................ . 

to~al prQdur;tion cr:st ...........•. 
~r.r.r~of ~M iJhle ................ .. 
total li!bvur fof tot. prod. cost) • 
rJerr~:1aticn h:;rnc ~-Y prod11ct ..... 

raw sateri,1! ·:first) 
raw 11aterial (ottier) 
11~ilitir.~ ........................ . 
energy ........................... . 
l;;tiaur ...... , .................... . 
•ai ntenance ...................... . 
spares •........................ , .. 
factory O\•erhe3;fs ................ . 

s~~tctal b(. tor'i co~ts .......... .. 
thereof •:.1r i .itilr. ................. . 
adsini5tration .................. .. 
~ark'.tir.~, ~i,.tribution indired .. 
therecf vJria~.lr ................. . 

total brforr drrr. and intere!!: .. 

total ~eforr inrrmts .......... .. 
intcrr.5t; ........................ . 

·~t :ti pr·Jrl1,r:~ ~rir1 r:~~it ...... , , , . , .. 

ft•rrec~ '-'~r 1,1~lP. ................. . 

l•-.t 11 l 1li:J1,• 1nf lot. pro:1. cool) • 

rlrrrccD~111n horn~ h·; prc~·1rt ..... 

Year: I 

ZZ%8.1~1) 

JJ:ti~.~•o 
(l,{lt)(l 

(i,:)1)0 

a.~oo 

!l,(:i)!J 

6000.0tl(l 

0.0!_10 

6217~ .611) 
561i~ .Bl 
4]!)01),!)l)I) 

mS.496 
792.24~ 

:~~ 741. 7:!0 
0.1100 

29474!.70[1 
~C%1.8!1i 

44199.50:1 
JB-i87(J. 51;0 

Year: i 

35333 .000 
s10sn.non 

0.!J!)f) 

r:.ti~n 

0 .011 (1 

0.0(!0 
600'.l.OOO 

tl.0110 

9:113.i!M 
Br.413 .0n.1 
rnon.ooo 
ms .~on 
121B. 750 

nmn.1rn 
0.M0 

~!3"i'·\0' !fl!) 

87(.J I. 7~!1 

Year: 2 

3t"i034. 7tll 
43420.HO 

0.0tiO 
t1 ,1)00 

t1.l)Ofl 
0.1}1]0 

600~.ooo 
1),1}1\!) 

71455.230 
73455.23tl 
43000.000 
4942.m 
1035.395 

127397 .500 

312268.!011 
O.OM 

312~63. JV11 

"i·i~91.230 

4H42 .250 
IB~970. 61)0 

Year: S 

~5333 .MO · 
5Ivso .orr. 

0.0(:1! 
0.GO(l 
liJ1(1() 

0.000 
6000 .OIJO 

(l.000 

97413 .000 
em 1.Mo 
43000.000 
51~5 ,(Ji)(J 

I 2lB. ?:.n 

140532.000 

1C53f;J. IOO 
0.r1nr1 

W;%l.!Oi1 
87G11. ·;:;n 
H6/:, J 1,-11I 

254:'1.I11·j 

frar: 3 

35333.tl(lD 
510B0.0il0 

~.(l(l(l 

Cr.0\Jf) 
O.tl(!ii 

tl.0!10 

6ut1(l.uoo 
0.000 

92~!3.0tYJ 

9bm.t100 
rnoo .ooo 
5125.000 
1~18. 750 

140538.000 

325408. ff1() 

0.!100 

3:5~l'9. £110 
87531. 7~1l 
~4 625.~()(; 

18.\8711 .60(1 

1SJ'.J3 .1)00 
510811 ,11(1() 

0,(!()(1 

(1.Mr. 
O.OOIJ 
0.000 

6•;00 .fJOO 
0.1100 

.-1J3.0(1n 
ec1i1;.n1.111 

43000 .0110 
s:2s.0on 
!2!B. 7511 

t4:ns.ooo 

165%1 .100 
0 .01·111 

li.S1r.I. lil!• 
876J 1. 1r,o 
1,1+~;:;. fli1~) 

:~ ·•?.1.11111 

Year: ~ 

35333. •1!1~i 
51080 .Outl 

!1.001) 
O.li~O 

0.t'IOO 
0.L•OO 

6t10l1.0~0 

0.frOO 

92413 .000 
85~ ;3.000 
~]0110 .OOii 
5125.000 
1218. 7~0 

140538 1)110 

3:5 ·W8 • C 1!1) 

I) .0!)!) 

3254(18 .bM 
87£31. 'ISO 
H625.!l!10 

1M70.COll 

i'e.ir :i11 

J~i:m.nnr: 

SJOSti.000 
0.0(1(, 

0.00(1 

fl.01)1) 

0.000 
h(J00.1)01) 

0.000 

9i4lli100 
8611!'.JJ•M 
43000 .00:1 

r;J2S/1:VJ 
12 ! 3.15(1 

!4t1SJ8 .oon 

:t,r,%1.:on 
n. non 

1r.s~rt. ir;r, 

87CJJ.7Sr 
h~"~. 

2'·"1'. 

35333.0!)l\ 
51080.000 

0.000 
o.oa1.1 
O.tlO(l 

11.t10U 

600\i.OOO 
0 ,1)(11) 

·mu.coo 
B6m.ot111 
~ 1001).0CIJ 
5125.(l[lf) 
IZ!B. 7511 

32~41"!9. 6.11) 
0.0[11) 

3:54•JS .1;no 
87[3!. 7511 
~~E25. •)1l1) 

18•187•) .6% 

Year:ll 

JS333 .onv 
Sl0811.ono 

o.onn 
0.00(1 
OJ100 
0.000 

5000 .000 
0.000 

a2m. 001.i 

8~H1 .00(1 

41001). UOi! 

1218. 750 

j 40!,18. 111_::) 

n .oon 

! ·~ 1:r;::n. ~11n 
~j'C.~J ,?;: 

Year: E 

35.m.Or.1•) 
51081) .000 

0.(l(ltl 
0.011(1 

0.0011 
0.001) 

600!1.(lOO 
1.•.000 

9:4!3.1)f11j 
R64l'J.•i00 
4 3000 .1)(11) 

51~5.000 

IZlB. 75(l 

3:S4t:9.600 
.1,(100 

J25·.·18.6!i:l 
R76 '!. i5fl 
~~5~5 .1Y·•) 

i6~87f: .fa!•} 

'iear:l~ 

15331.•)t)lj 
S!OS0.000 

(•. 0()1) 

0.00ll 
P.OOfi 

0.000 
60()0.IJIJO 

0.000 

~24JJ.N10 

8!i'll 1.0M 
HJ00.00n 
ms .nr~n 
l'.' rn. •~o 

!'10538 .000 
fi,'11)f\ 

jl1i6Jfl.i1(10 

9'i'C 11 . 7r.~ 
114 ~.?r, J1(11) 

0Ji0(1 
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------------- ---------------------------------------------------- COllFAR 2.1 - UNIT£0 NATIONS ~[!JfLOPllNT F~OO!AllPIL K~ALA ----
P roduci: ion costs for productSanitaryware, foreign 
-.. ------------------------------------------- ... ---------- - --------------------------------------------------------------------- ------

raw aaterial (first) ............ .. 
raw 1aterial fother) ....•......... 
utilities ........................ . 
e~ergy ........................... . 
labour ........................... . 
aaintenanc:e ...................... . 
spares ........................... . 
factor1 o·;erheads ................ . 
-----------------------------------
5ubtotal factory costs ...•........ 
thereof variable ................. . 
ad111ir.istration ................... . 
1arketin9, distribution indirect •• 
thereof variable ................. . 
-----------------------------------
total before depr. and intm:sts , . 
----------------------------------
tobl before interests ........... . 
intere~ts ........................ . 
-----------------------------------
total production cost .•........... 
ther~of v~riable ............... .. 
total labour (of tot. prod. co~t) 
deprecinhon borne by prodtJct ..... 

Year :13 

'.!5333.0t'lO 
51080 .000 

0.000 
0.00(1 
0.000 
0.000 

6000.000 
0:000 

9zm.ooo 
B641J.0(10 
~3000 .00•) 
5125.000 
lZlB. 750 

140538.0flO 

1'0538.000 
0.000 

1~0538.000 

87631.750 
H625.0(l(l 

0.000 

iear: 14 

35333.00(l 
51080.000 

0.(1(1(1 

0.000 
0.000 
O.r}QO 

6000.000 
0.000 

92413.000 
86413.000 
43000.0CO 
5115.000 
1210. 750 

Wl538.000 

111053€.000 
0.000 

1~0538.000 

87631. 750 
~4625.000 

0.000 

Year:l5 

JSJJ3.,'00 
51080.000 

0.000 
O.QO•j 
0.00I) 
Q .OllO 

6000.000 
(1.(100 

92413.000 
eGrn.ooo 
43000.000 
5125.MO 
1218. 750 

140539.~00 

0.000 

140538.000 
87631.750 
mzs.ooo 

0.000 
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-------------------- -------------------------------------------- COllFAR Z.l - u1mrn HHTIONS OHU.lFllMT PROGRAl!rE, KAll'ALA ----
Production co:;ts f'or productS-1nitar).'•are, local 
------------------------------------------------------------------------------------------------------------------------------------

ra11 1aterial (first) .••...••...... 
ra;i 1ateri3l (other) ..........•... 
utilities ........................ . 
energy . , ......................... . 
labour ........................... . 
1aintenance ...................... . 
spares ........................... . 
factorr o·;erhe3GS ................ . 

suhfotal fact.Jr)' costs ........... . 
th1nof \•ariable ................. . 
administration ................... . 
1arketing, di3tribution indirect .. 
thereof ;:ariable ................ .. 

totill before depr. and interests .. 

total before intere~b .......... .. 
interests ........................ . 

total production cost .......•...•. 
thereof ·1~riahle ............... .. 
total labour {of tot . .,.rod. cost) . 
depreciation borne b1 product ..... 

rati •ateri~I (first) ............ .. 
raw 1aterial (oth~r) ............ .. 
1Jtilitiel ........................ . 
energy ........................... . 
!abo1Jr ........................... . 
1ai ntenance ..............••....... 
s,p~fil!S ..........•..•.•. I •••• I ••••• 

factory overheads ............... .. 

subtotal fodory costs ..••.......• 
th~reof v.1ri.Jble ................. . 
ad1inistration ................... . 
•nrketing, rJi5trihution indirect .. 
thereof variable ................ .. 
. ... ~ ··-- ..... -- ··-----. --· .. -----··---..... ----

total ~efore ~Ppr. and interests .. 
------- ....... ·-·· •····-··----··--··--------
total ~efore i n~emt~ ........... . 
ir1tr.r~~t5 . , , , , ......... , ..... , . , .. 
--· ------ .. -----··- .......... -------- ........ 

tt1f 31 prorlrirhon coi~ ............ . 
thereof 'Jar i ah I~ ................. . 
totrll l~ht11ir (~f tot. pMrl. r.o~ti . 
d~preciation horne hy product ..... 

i'ear: I 

13823.930 
2651.298 
l'.l7ll .OS7 
9H3.895 
9395.'.175 
1368.768 
JOl!.2~0 

1mo.ooo 

WYJ0.~40 

mS!.290 
l~S:U90 

2169:.970 
9195 .311 

90237. 700 

122708.£0•) 
0.000 

122iil8.600 
40576.EOO 
IZ598.JS(I 
'.l24"/r .850 

Year: 7 

21266.000 
,094.000 
znoo .ooo 

1302UOf• 
11383 .000 
1500.00() 
3300.!JOO 

14250.0uO 

70817 .000 
m67 .6so 
H983.500 
26291.SOti 
IH53.250 

112oe2.ooo 

!HSS2.8(•fl 
0.Mll 

!411SS7 .AM 
624~0.900 

JGl)SJ.1W: 
3?470.BSO 

Year: Z 

IS0i7 .130 
3~eo.o~s 

17'.10.097 
ll'J6U7u 
10102.820 
l 4'i3. 768 
3175.290 
r~:so.oM 

6362Ui0 
407H.S20 
1~7g6 .690 
m11.02v 
12285.960 

1'12721 j\11) 

1351~2. 700 
0.000 

135192. 7(!0 
53060. 780 
1~589. 790 
32Hfl.950 

Year: S 

21266 .OM 
4094.0~0 

21)011.000 

13024.000 
11383.000 
!St'0.000 
3300.000 

14250.000 

'ID917 .000 
mn.Gso 
14991.5110 
:67.81 .500 
lHSJ.250 

112087 .OQt) 

144552.Bll[I 
0.01)() 

1ms:.R11n 
61470.9<)'1 
1r.11n1.r1r11J 
37470 .951) 

Year: 3 

:?1266.000 
~094.0tlt) 

iQll(l.000 

1)1)~4. 000 
!i -193 .0-JO 

151)0.000 
3300.000 

14250 .000 

M17 .OOiJ 
H967 .ti5(l 
H~S3 .SDtl' 
2ii2BI.500 
14453.m 

11208£ .000 

144552.800 
0.000 

1m52.soo 
62420. 900 
16093.000 
32H0.850 

Year: 9 

21266.0(!0 
4094.000 
20•'0 .000 

1302 ~ . 01)() 

11 JP.3 .1)0(: 

lSo0.000 
JJOt1.000 

H250.00() 

70817 .f!OO 
rn67 .6s0 
14993.50,1 
2628J.Sn'l 
lHSJ.2$0 

!3J927.BOO 

113977.8'10 
smo.9M1 
lf;,181.0•1•) 
2194~.sr,o 

·1~ar: ~ 

21266.000 
409UOO 
2000.000 
Dm.ow 
ll'.183.000 

151)0 .O(•v 
33t'\O.uoo 

14250.000 

iOB!i .OO:J 
;7967.650 
149935•0 
26281.500 
1m1.zso 

112082.000 

l4~55U~O 

0.000 

144552 .80(1 
62420 ,9(rl) 
16083.000 
32H0.950 

71266.0l)f) 
4094 .Oil~ 
Z~t10 .00tl 

rnZ4.0011 
11383.011•) 
lW.000 
n:io.or•'J 

lmo.ooe 

iOBl 7 .000 
'l'i'967 .650 
14~S3.5M 

7~731.SM 

144S3 .25tl 

1339i7 .800 
0 ,111·1'~ 

1:mn .eno 
67420.900 
lEC1RJ .'100 
2IR4~.RSO 

Year: 5 

21266 .QI.I{\ 

409\ .01i0 
21.100.00Q 

1:1024 • (;00 

ll'.183.000 
151)0.0M 
3300.000 

14250 .Qt)I) 

7!)B!7 .000 
4i967 .650 
I~ ;c3.Sti0 
2628! .500 
!H53.251) 

112nsz .ooo 

1ms2.0c10 
C.000 

144552 .800 
62420.900 
16083.000 
32'170.950 

Year: 11 

21266.000 
409U00 
2•)•)1). 001) 

13024 .000 
11383 ,1100 

1500 .0110 
310!1 .1100 

14250.000 

70817 .000 
4i9€7 .650 
14993.SM 
2GWl.500 
IHSJ.250 

II2082 .000 

12muoo 
0,000 

L:','HUOO 
b2420.9M 
1r,0~1.Q1)11 

15362 .sori 

Year: 6 

21266.000 
4094.0!)0 
2000.000 
nnuoo 
11383.00!) 

1500.000 
3300.000 

!42St} .000 

70817 .000 
47967.650 
[ 4983 .5()1) 
26291.500 
14453 .250 

IHS52.B·'.'O 
o.~oo 

!4~552 .BOO 
mzo.9oo 
16083.000 
1mo.sso 

71256 .000 
4!194.ilM 
2000 .000 

1302U!it1 
11183 .000 
1500.000 
nu1.000 

14150.000 

i08t7 .o~o 
47%7.Wi 
14~R3.500 

262RI. s~o 
14453.75(• 

11 MZ. n.oo 

177444. 5~0 
II.OM 

IL!~H.5•11) 

6247fl. 9~(1 

1(.(181,(i!llJ 

15167 .~011 
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-------------------------------·---------------------------------- C~HR U - LINITEO NATIONS D£VElfflEt!T FROGRMllE, KAllPALA ----
Product ion costs for productSanitaryware, local 
-----------------------------------------------------------------------------------------------------------------------------------

raw 1aterial (first> •............. 
raw 1ateri<il Cother) ••.••••.••.... 
utilities •.......••.•.•....•.•.... 
energy ..•...•..................... 
labour •.....••...•.••....••.•••.•. 
1aintenance ..••.............•....• 
spares ........................... . 
factory overheads ..•.....•••....•. 

subtotal factory costs •........... 
thereof var i ab I e •••..••••••••..••• 
ad1inistration ................... . 
1arkPling, distribution indirect .. 
thereof variable ................. . 

total before depr. and interests .. 

total before interests ........... . 
interests ........................ . 

total ~roduction cost ............ . 
thereof •1arii!bl~ ................. . 
total labour (of tot. prod. cost) 
depreciation borne by product ..•.. 

'i~ar:I3 

71266.000 
40~.MO 

2000.000 
l302UOO 
11383.000 

1500 .000 
3300.000 

m5o.ooo 

70917 .000 
msi.650 
14983.500 
26291.500 
14453.250 

112092 . 'i00 

mm.soo 
0.000 

mm.soo 
62~20 .900 
1608'.l.OOO 
15362.500 

Year: 14 

21266.0tv.' 
40~.000 

2(100.000 
1302UrJO 
II:l83.000 
1500.000 
3300.000 

14250.000 

i081i .000 
47967 .650 
14983.500 
26291.500 
1053.250 

112082.000 

mm.soo 
0.000 

127444.500 
624[1}.900 
16(183.000 
15362 .500 

Year:IS 

2IZ65.~J 

41)94.000 
2000.000 

13024.000 
In83.000 
1500 .OQO 
3300.000 

14750.000 

70817 .000 
47967 .650 
H983.500 
26281.500 
lHSJ.250 

112092.~0(J 

12m4.500 
0.000 

127444.500 
62420.900 
16083.000 
15362.500 
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New Factory 
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~~ Facto•~ 

r •• 1,. t.shr1- ll AdjDW llmtt Pr lea ia US dollar i 
[cClllG9ic Allilysis ,,cludi119 illdfrttt effecb 

fi11111eial pr1H11t valuet f.c:tor idjusted pr1St11t valUH 
at ll i at 12.00 i at 12.00 : at (Ii at 12.00 : at 12.00 i 

forti9a ciihf11111: 
11t cashfJ1111, ODeF ati1111 4555673.00 -3118352. l 0 -~2.10 Uli "3G115.00 428833.60 478833.60 mm.1m11 im.:mm1' .mr-~ttn1 .'ftn.un't17 ~ .~~ 
s.lH rtwll;JI!, iacl. tav 13'J$3(1.00 53Si373.00 s~.oo 1.00 1Jm5ll.OO SJ57379. 6'I 5351373.00 
vt~.rr i llCOlt! • • • • • • ll.CO 0.00 0.(1(1 11.(1(1 0.00 0.00 0.00 hdirect efftcts,lit!llt!fit ............ ............ ............ ············ . ........... ............ . ........... 
cash outflow, llflt!rath111: 
fi •ed i nvestwtit • • . • JUlSSl.00 ums.oo !16ms.oo 1.00 3411551.00 3$1499.00 '.13G149!!.00 
~t 11i1rlii119 capital .. 0.00 ~9.05 ~9.(15 1.00 0.()(1 ~9.05 ~9.05 qprratio'9 Cllih .... 3585806.00 1SZ0091i.OO 1520096.00 1.00 358500G.OO 15Z0091i .00 1520096 . 00 

Ntt1'iab •••••• 3108275.00 mm1.oo 1mm.oc• 1.00 310lm5.00 1mm.oo 1714477.00 
lillSI; ill ed 1 at.our .. 0.00 0.00 0.00 t•.00 0.00 0.00 0.00 
suprrvisio11 & skillPd '7:!i'.l1.4ll 295&18.70 295G18.70 1.00 4Tl'531 .40 295&18.70 ~18.70 

ta~~ ........ " 20805Cl -~'° !1171SS.60 817185.60 0.00 0.00 0.00 0.00 
lnd!r!d effrcb,cosb . . . .. .. . . .. .. . ... ... ... .. .. . .. • .... . . ... . ... .. .. . .. .. .. . ... .. .... ... ... . . .. ........ .. 
lffi1rt'mrt1rmr~~.ammmam~~~ 
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New Factory 
~m11.w:r.ro::cxr..::xxcm::11.1t·n:;xr.-~-::::: cm:r~ 2.1 

Lou! c.hfl11115 1t Alljufted llirk1t Prices in US dull a·:; 
[ci>...,.ic ~r.all'&i~ e•cliidi119 iiidirlct tffech 

financial present valu.?~ factor 
at O : at 17.00 i at 17.00 i 

l (I [ '" 
c~fl,,.,: 

aet casMlow, ope1·atir ·. '.lrn68S.OO 6136'.JS. '.IO 6736:!5.'.IO Z.6'.l 
lJXCl:r.tJXl!X ~,(i ,'fJ[,."'f;[i;_.r.cxr. .m~.-: 

salei rf\lf111.e, ind. ta• 13665870.00 SJG7777.(l0 s'.l6m2.oo l.00 
uthe; incoee • C.00 lf.00 0.00 O,\o(\ 

:ooirrd rff'ect;;,t~r.cfit ............... ............ .............. ............... 

cash ilUtflllW, t1ptration: 
fi•eil i!Wt5t1er.t • 11~7.00 Hl77~.00 1077034.00 1.00 
net ~rki119 capital O.lll ~mut m1~.~i: 1.00 
r-per ati r.g co~ts ~5EJ'M.OO 1317{1!;1 .00 lBl~l .o:J l.00 

1atrr ials ~r.63632 .00 l&'Zlt7Ulll 1&7!~7Ul~ L(){I 

IJf1ildlled labc;.;i 0.(;0 (),()1.1 '.l.(I(\ 0.00 
supervi!.'ioll, ~ill!d ~7!JG7.00 1~77.61..\ l!.l{lt77 .I!{\ 1.00 

tc;•rs .. 55?G3&2.00 1617763.00 rnmts.oo 0.(l(l 
indired effects, m;t~ ............ ............ ............ ............ 

~~COMFA~'" ~, · .:1 fllllV) 

adj•;<;teil present v;;!ue!.' 
ctt 0 i at 17.00 : at 17.00 : 

mo"'S~.oo m1GGJ.oo m:GGJ.00 
~ tJtJCtJc::Cr.7/JlfJC /Xlro;.'{l:;[(i,,'fXI 

1~70.00 S'.l67777.00 sJGm2.oo 
0.00 0.00 0.00 

............. ............. ............. 

ll~'lli" .00 1077034.00 1022m.oo 
0.01 m1u6 419iU6 

~Sb'.l~.00 1612~1.00 18l70Sl .Ci.• 
~~.{';{l 11;m2~.oo m1m.oo 

:1,(1() 0.00 O.OC• 
~7m7.ll0 1~77.Sll 191.l6Z7 .6{1 

(\,(l(l r..oo 0.(1() 

. ........... . ........... . ........... 
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~ • COM FAR 

Tebl Ca&hfliM al :Wju5bid Met friCH i11 US dollirs 
[conc•ic A11aly&ii e-cludi119 illdirrct effn:t~ 

fi11ancial prHtnt v;;lut~ factor 

~ - :: ' IJll l (11) 

adjusted preRnt values 
at l\ t at 17.00 't at 12.00 • at 0: at 12.00 : at 12.00 t 

t o t a 1 i:iihflw : 
net cashflow • • • • • • 7$73S3 .00 

r.et indirect Effects • • 
total ca3'I infll.lii ••• 
total caS". uotf low • 

ta•f<' 

flow ;;f f-urids: 
r;et flow of fur.ds 

total fllllds, inflOll • 
~ity .•.•... 
Slilisidies, grants •• 
loa115 & ~rdraft • 

total fonds, outflliil • 
i11terrst ••••• 
repaywnt •.•.• 
di11i~rrds diitributtd 

r.et ~low, foreig11 flllldr; 

............ ············ ············ ............ ············ 
~1(1.oo 1om100.oo 1072S100.(l{I 1.00 2TJOS~{l(l.(l(l 
1~0.00 l(l0'35Q(OO 104335li0.00 I. 00 ) : 11 &aOlil!(l .(l(l 

'lm'JG3.CC ~953.00 2w~SS3.00 ll.00 0.00 

-10130b'7 .co 
tmro,.'JXllC[I 

~19.00 

355!043.(l() 
0.00 

133&275.00 

5l.111700 .(I() 
15&5210.00 
~llin&.00 

mm.oo 

-mnn.oo 

23391il0.~ 21.DilO.OO 1.00 ~ltllW..00 
CXC.-TT.'f.tm f.{;(..~ .~ lJXtlXlm:x 
~mn .oo ~ilim .oo l .oo ~S'HlB.oo 
3348584.00 :rn~.(1(1 1.00 3S~3.00 

0.00 o.oo 0.00 o.oc 
l:mt34.00 1327634.00 1.00 133&275.00 

227Qi09.00 
92,062.&tl 

1282459.00 
17006£.to 

1Ct66571i .00 

221"°8.00 
824-082.[;{) 

1281459.00 
IrOOGG.&tl 

1088571i.OO 

U.(I 
1. 

I 00 
l.(l(: 

l .C:O 

59(41700.iill 
1%210.00 
341G771i.OO 
mm.oo 

············ ............. . 
1017:>100.()(I 10i2Sl(l{l.Ol.1 
";'80~6'Jl.OO 7604&c3.00 

0.00 0.00 

U9'3li l 0 .00 
tJ«ICf.CXCfJCC 

~i'li217.00 

3348584.00 
0.00 

13m34.00 

1276608.GO 
624092.60 

1282458.00 
17006&.&(l 

1083!i76 • 00 

21510.00 

41i71i217.00 
3".>4358• .00 

0.00 
13Tili3Ul(I 

WliGOB.00 
B2•(192.60 

12Bme.oo 
170066.GO 

1003511i.f)I) 

fo,-9j911 fund5, i•flOll 
fq1Jity •••••• 

.;.il;sidies, 9'•nts • 

~'J(I m:::..':tmm.7 ~ ~ {IX(/,~ cr.c.~-: .~r::: 
:r.imc2.rr0 moc~.oo :moo~.co 1.00 33423(1<.oo 3240041i.oo 32~004&.oo 
2075m.oo 1!12t!lll4.{l(I 192&38•.oo 1.00 2omr1i.OC• l:r.&984.oo 1s21i'.J8~.oo 

o.oo n.oo o.oo o.oo o.oo o.oo o.oo 
liia~ ' co11frd.-aft • lJlm&.00 

foreign fur..15, c;utriw • s•2roco.oo 
dividencl6 diitrit..JtHI 25!m4 .00 
dtl;t ser11lce • • • • ~'.lG23li .00 

i11temt paid 1565210.(l(l 
loan ' <Pil'"r.t • 3'.197727 .00 

131'.JOG2 .llO 

2JS!fi(l.00 
mo:i.sc 

2103767 .oo 
~m.a2.DC 

1173634.00 

13130t2.00 

21Sl470.00 
mo:;. so 

11C371i7 .00 
mtllr..60 

1273&84.00 

l.00 

LOO 
l.00 
1.00 
1.()(\ 

1.00 

1317TZ6.\'.C 

sm~.oo 

25:1344.00 
4 3'2:JJG. 00 
1SG5210.00 
:1:mm.oo 

131'.!0G2 .00 131J(lli2.0ll 

mmo.0\1 
moao 

2l0371i7 .00 
B74tl81 .li(I 

127'.!684 .00 

2151470.GJ 
mo::.so 

2103767 .00 
B2•0B2.li0 

ms&a•.oo 
t:{J{/{:{'.{'t,.":fm.mm':f';X..~,['.,,'1{.1(/{JC{){J{/{1{:[1X,m':fJXODC:Jr,tJXll{:fJO..?{){'.~[l{l{){)XXll111"'1Xm.'ICXa'l{JC{'lllJXXtJtfJ{J{:r.D{1fJOCCOCCl': 
fo,ar.cial rate ot return (1a1·ket prices) 12.99: 
ec;;noelc rate 11f return (prelit.ildjuiot} W.58 ; 
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Ablolute £fflci1111ey Tnt - 1 in US doll;,1 s 
[i:OllOlk Anah·sis at llarket Fricrs, e~cludi11g illdirect effech 

..••.•.••......•......•. cilnstruction ...•.........•.•.••...•.. 
grand total total cO!litr. tilt al prod.Jc. l 9'31.1 l 9'31.2 19'3L.l l 9'32 • 2 

11alue ilf output, () 1734(;110.00 o.oo mmro.oo 0.00 0.00 
ntrr ial input, Hiil 

invest1tnt, I 
operatiiln, Ill 

repatriated paye,r.ts 
Mt llitional IM 

roatiorr1l lligES 

s..xial ""PIUS 

prese;;t 11alues at 
PIJ, lift natit111al llA 
Ft;, 11;;tional wagfS 

rv. ur1&ki lied labour 

icmrao.oo 4SS?m3.oo 58&mt.oo 759000.co :m1~.oo 
:.is'.l1&1a.oo ~ss~J.oo -mms.oo mooo.oo mma.oo 
1192166.00 0.00 7192166.00 ll.00 0.00 

IJIXJl!{)CfJfJX OCXtJGfJCtXJl10 • fle.";[lf)(l(JfJCC DtJIJllCOIJlJll Cf.lJtJCl!lllJ/ 
I~ml!ll.oo -4859343.oo mamo.oo -75g(l()(l.oo -:mms.oo 

smsso.oo 0.00 St27880.00 0.00 0.00 
1139:1510.00 -~~3.00 I~.00 -1591."IOO. 00 -:mms.oo 
~.30 {1,00 ~.30 0.00 0.00 

1°"2[;10.00 -4~'.l.OO 15301950.oO -15..'!IOOO. 00 -:m17S8.oo 

12.00 : 
l 2lll!IOO .oo 
~llG'Z~li.50 

0.00 
F\I of social sorplu;; 631S~3.90 

O.l:O (}.00 

li3ml.OO nm~.oo 

G:mtll.00 nm.oo 
0.00 0.00 

,'1XfitJClfllJOC CXCOIJtXJIXJOO 
-639181 .00 -Z79'..l0%.0(l 

0.00 0.00 
-639281.00 -229304.00 

0.00 0.00 
-li:Jml.00 -229304.00 

t'r1Jl10CrXX..'M'C{:{l,.'1/JC"~JJOXOCCIJIJCIJCODOIJIJ:JfJO:ICCCt'::JtJC{l{lt':otJC(',['.['.['.{1{1[1tJ..'l/JOIJIJffi.'WJ{J{'.{J.'':fJCIJl'.tt.COOXC..'ICIJOOl'.f'.OOOOOIJlJO 
rrlatillf effilier..:y of: Cilf'ital hlllfsted, [(p : 

foreign e•change, HFn : 
sldllhi latoC.11Jr, HU : 

0.19 
0.'J'.l 
U5 
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.COMFAR ~" '~ ::1 IHlll'•) 

Abiolute Cffici•y Tnt - I in US dullar~ 
Econoeic Analysi~ at llarkrt Frie<?~, !\Chiding indirect effKt;; 

pro.M:tion 
19n l!rn 1935 193& 1397 1938 13S9 

value Gf output, n 1774067.0C 1600687 .oo 1ssJm.oo 11l83127 .oo 1883127 .GO 1683127 .GO 11!83127 .00 Ntedal input, 1~1n mm.4o 45325UO 5..~915.40 '97198.(l{l 497191.1.00 490S75.SO 49219&.00 i nvest11ent, I 6S4BG.06 18291.00 13717 .37 0.00 0.00 -1671.22 0.00 llfler ati\ln, Ill 356&32.~0 43~969.40 497191.1.00 432193.00 ~sms.oo 492198.00 492198.00 A':xr.'1/JCXr.'lt".;J /JIJlJCCO{){)() llOIJClJOOOGCro {l,'1/JXIJIJOOOIJC CM.?{1Cf)[ICCIJO /JIJOO()f./JIJGOIJI) /JCIJ..'l{ICIJ{){JtJ[JQ net .bes.tic IJA 796943.90 nm:ts.oo i:mm.oo 1390929 .00 1390929.00 1392601.CO 1390329.00 

repatriated payunts 29(\21i5.90 3mliUO '.m603.30 392603.30 Jm03.30 392603.30 392603.30 Mt national IJA 516G7B.OO 638~72.90 98~to&.30 9:1S325.SO 999325.BO 999998.00 998325.70 r.atiGnal lfi!le5 113937.20 118478.00 1211!83.00 12111G3.00 121Ba3.00 356113.00 35SB3.00 DOCial wrplu~ 4omo.so 11muo 862715.30 mm.ro B71im.so 964115.00 gi;zm.10 

present values at 12.00 t 
PIJ, 11rt national IJA 12SS8SO.OO 
t'~, r.ational wages 4Bmli.50 
PU, unskilled labour 0.00 
FU of ;;coeial sur~lus 802&43.90 

xt.CCQOCIJl)(JiJOOOCf.OOOOCOOOIJOl)CIJCOOO/JfJfJIJ()OC/JfJ0{)/)00/JOOIJllOOOIJOOOQCCCCIJIJIJOCOOOIJOCl'JJOIJOtJCOOOCOOOOCOCfJIJOIJOIJ[Jf)fi!XJCOOIJCOIJCCOOOCOOCOOCO 
relatiliil efficiency of: capital jnyested, f(C) : 0.29 

foreign e~char.ge, £<FD : 0.33 
skiJled labour, [(l) : 7.li5 
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I 

Absolute EfficllllCY lKt - 1 i11 llS dollar& 
Econ..'8ic Analy6i~ ilt llar~rt rrlce~, e~duding indirect effect<' 

production 

I 7000 7001 7007 7003 1004 2(1$ 7006 

value of output, r. 1883117.00 1883127 .00 1883177 .00 1883177.00 1Bl!3127.00 lll83177 .00 1683127 .(I() 

I 
utrrial input r 1+n1 497198.00 ,92198.(l(I ~97198.00 '92198.00 497198.00 m19ll.OO 497198.00 

i1111esteent r I 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

l'j>eration, III 497198.00 497198.00 497198.00 mt9S.OO '92198.00 492198.00 mt98.00 

cocr.c.oor.ccco OIJIJCIJIJCiJlJCOO • DtJXr(.[JCt./JIJO OOIJCl',IJIJfJCfJC,,? fJC,fJ/JCDC.CCOOO /){l{J{){)f)DIJr.'l{'./JC 00/Jl'.otJf.1{//)/J{' 

I 
I 

!let 00.~stic UA 1Joom.oo 1390979.00 1390979.00 1390929.00 1390979.00 1330979.00 13~29.00 

rep<1trlated pay1e11t6 392603.30 397D03.30 392&03.30 39260'.l .30 337605.30 7303&0.SO 730177.SO 

Mt nath1~al u~ 998325.BO 99&37S.SC 996325.60 mr.s.oo 938323.60 ll 60Sli9. 00 116-'lll02 .00 

r.atior.al wi!!JeS 35883.CO 35833.00 3Saa3.CO 35633.00 35833.00 '.l5S83.00 3SBS'.l.00 

6odal ~rplu!; xm2.so gt7m.BO xm2.oo 9Sm7.SO gsmo.&1 Im636.00 1ms1s.oo 

I p1ese11t •J;;h;;;s at 12.0C : 
ru r nrt 11atio11al VA 12mso.oo 
ru r •.otioioiil "'19f5 4307~6.SO 

I ru I Uf1~i llnl liibour 0.00 
F!J of social surplus 0G2&~3.30 
f!Cf./JCOXt.;:J{llJ/JX,f/Cr.'1/JfXl/JCN.OO.'IDIJIJt.oot..7/.'.ootJl)()~?CDCr,/JC.C./Jlm.~:JOCOCi':Q!JIJXCC[l."IClJ.'lfJXr.",[JOXCCOCOf'.t.[JN'.otJ/Jt'WXCfJllCCA'IXCIJ{}{lfJIJl1(){}00 

I 
relative efficiency i>f: .:ap!t;,l !;weitrd, £{('.) : 0.73 

foreigr. e~char.g;;, E<FD n .33 
skill rd l~iur, HU : US 
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New Factory 
,TfWm.mr._'1[1{:X{7{'.{'.[1'.{'..~"XX{'.,,"r.X{'.c:JroXXr{J(.':{'{W',.,~ CO.".f Alt 2 .1 

Ab&olute Efficlencr Jut - l ir. BS oollil,.~ 
[rl\n..iair ilnaly~h at 11;,rket rrices, !\duding ir'l"!ired effe\ts. 

uc;lue of il!Jtput, 0 
•aterial Input, l•l:J 

i 11vest-el\t, I 
"flfiotiill\, l!I 

;;et d\19es¥ic IJ~ 

;epatr iatal payllo"!nts 
net natior.;il !Jil 

r,;, t iilna l i.age~ 

social wrpluo. 

p;esent ualul'~ at 
P1J, ne~ national ~ 
FIJ, national •ages 
rtJ, Ul~iJled labour 
PU uf social surpius 

prOOlietion 
2007 Z°''ll: 

1ss:m7.oo 
~92IS9.00 

0.00 
~92193.0{l 

Ct'-t".r.":..'!Cl'..".CCI'.C 
l 3';!{1S13 • (l(\ 

2'S303.50 
m102s.r.o 
35a33~00 

msm.oo 

12 .0\1 : 
1ZF.6890.00 
461i241i.50 

Q.00 
sozm.9o 

~071i7. 75 
-1~~%S.OO 

-1471;5~6.('.() 

(l.{l{l 

xt.ctr.t.r.t-A'lf. 
h673l!;.{l(l 

Im5.li7 
I~50oso .ro 

G.00 
m;{l{l90.00 

relatiue efficiency of: capital i1111ested, [(C) 

foreigr, e~change, f<F[) 

ski Jled labo11r, [(l.) 

(l.L9 
0.33 
2.&5 

.COMFAk" 
' - . I 11tl[(111 
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rarei911 ~ Cffect in t:S dollars 
fo•noair Anal)ll'is mludi~ indirect efhct;.; 
100 uni h forti9n C.U : 100 .00 uni ti }ocal (.U 

gra;id total total c.onstr. total proruc. 

total forrig:i inflilll • 1&9S7430 .00 3325676.00 13656760 .00 
/JCm{J{l{J{1{J{ IJ[JfJ{',/JlJ{l{![J{:{J fJCCC[lfJ[J{JO{ 

~ity capital .. 20Z51ii6 .00 2075676 • 00 0.00 
sd·s1dies, gra.its .. 0.00 0.00 0.00 
loans ' uve1dr aft .. nrrm.oo 1300000 • llO 17775.67 
e•pc.rt~ .. 13&39530 • r.o 0.00 13639530.00 
1;.1irect tffects • . . .. ,,,,,,,,,, ............ ,,,,,,,,,,,, 

tctal foreign outflilll • 12226240 .00 3570[;76.00 Gli~563. 00 

•••••••••••••••••••••••• construction ......................... 
1991.1 1991.7 1992 .I 19S2.2 

2041000.00 941058 .()() 139618.00 204000.00 
CtJt'JCIJ{J{J(J(J[J{JC tJOCtJIJtJlJlJl CIXJfJCtXXJIJ{J OClJfJfX],,"[1{J(J/)fJ 

741000.00 941058.00 139&18.00 704000.00 
0.00 0.00 0.00 0.00 

1300000.00 0.00 0.00 0.00 
o.oo 0.00 0.00 0.00 

............ ............ ............. . ........... 
mooo.oo 7427058.00 198GJB.OO 204000.00 

CIJO[J{J{){J(Jf./JIJ DC:JOtJODOOCtJO DOCIJIJOCOOIJCO OOIJIJClJtJIJIJ DOIJl',f){J{',/JOC/J/J OGOCIJCOIJOOIJI IJIJ/JOOOIJ/JCf 
rc'l'altiei; .•.•••• 
eqi,ipeent • . , • • • • 
iaporttd 1aterial~ .•. 
rtpiyll!11t !Gins ' ;;verd. 
other repll)llfr.t~ • • . • 
.-epatr iated tfi19i!& • • • 

.!i~idflld~ paid •••.. 
intrrtsts .....•. 
indirrct cv&t~ ••••• 

0.00 
3417551.00 
3100275.00 
3397777.00 

0.00 
m531.40 
759944.00 

1565210 .00 
............ 

0.00 0.00 
3570676.00 -l!i3125.00 

0.00 3103775.00 
o.oo 33'37727.00 
0.00 0.00 
0.00 m53UO 
0.00 259944.0~ 
o.r.Q 1565710.00 

,,,,,,,,,,,, ............ 

0.00 0.00 0.00 0.00 
141000.00 zmosa.oo 19Glil8.00 204000.00 

o.oc 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 0.00 
0.00 0.00 0.00 o.oo 
0.00 0.00 0.00 0.00 

············ ,,,,,,,,,,,, ............ ······"····· 
r.et foreign eMChge flow 4756196.00 -'.i'.45000.00 50011!!&.00 1300000.00 -l4BG000.00 -59000.00 0.00 
iapo1t suMit'n rm.:t [;{1(19249.00 o.oo &0osm.oo o.oo o.oo o.oo o.oo 
r.e~ forgr, eacr'91! effKt 10765450.00 -245000.00 lll\10450.00 1300000.00 -1486000.00 -5!!000.00 0.00 
{filJIJCXX/l{l,'J.'!{1t'l[J{J[Jf,/){J{!{){)[',/J{J[J{J{J,,'J{JfJCOtJfJCClJClJl'.CUOOi.7/JOtJCfJOtJCIJOCi.'J[JIJCCfJCDlWl1{)[J[JIJlJ{lt'';[lf)lJ/Jr.'JfJCCDi?fJO"v/Jl',{),.'1CtJC{JO{J[JIJOCCctJl)lJ[J/)(Jf)OOOIJOf){JlJOO 

l"•P&en~ values at. 12 .00 l 
· .rign e•char.se fl1111 • 1506857 .00 
r.et forgn hth!jl! efftct 31167198 .00 

r.fJ.W{J{l{'.0..WJCOOOOOCCOCIJOO,?!JIJOIJOl)DOtJOOOO/JOOf.lJODiiiJCOC/JOODOCOODCODOOOOOOOOCOO/JCOIJDDCDOOCDOOOCDDCDCCOOOOCODOOOOOCOIJCOOIJOOl)OOOOO{){){)OOOOOO 
~rnyan Salrs Ta~, rolleded and paid in Kenya, is included in foreign outflow 
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FanJp Exc:ha19e Effect i11 lS dollars 
fco1101k AnalysiE •~eluding indirect effer.ts 
100 uni ts foreign CU = 100.00 unib lilCill CU 

procb:tio11 
1993 1~ ISSS IR 

total foreign l nfl011 • • 672987.~ 802816.50 943088.80 940655.30 
.~ ~ ~ ctJClmJC:1lJIJD 

eqiJi ty capital • • • • • 0.00 0.00 0.00 0.00 
sub&iilil!;;, gr ants ... 0.00 o:oo 0.00 0.00 
l!iil11$ i lillfrdroft ... 11547.03 3Z45.13 2433.50 0.00 
e;;port&. ... , ... , GlmO.:JO 'm9571.40 ~55.30 !MCtSS.30 
indirect effect;; •••. . . , , . , , ..... ,, , , ...... ', II t .. ft ft t I I It ............. 
total foreign outflow 582G37 .40 599107 .30 708125.30 695561.3(1 

XtXJIJlJIJlJOOt IJIJ(JC(J[/IJ/).{JOO OOiJllllODIJIJt fJOIJIJCOXOOOC 
royaltiei; ... , , , . 0.00 0.00 0.00 0.00 
~if!lent . , , .. , . 68' ·0.21 Hi75U7 12564.02 0.00 
i1pOrted aaterial5 • • • 1'556UO 18450&.00 213708.00 213708.00 
rep~'lent loans & overd. 93765.90 1219&2.40 207B35.30 2m16.9o 
other repayeents • . • • 0.00 0.00 0.00 0.00 
repatriated wages ... 113396.94 98884.44 89250.00 39250.00 
dividends paid .•••• 0.00 0.00 0.00 0.00 
interests , • , , • , p 137000.00 187000.00 184768.00 1751B6.40 
indirect cosb .••.• ,,,,,,,,,,,,, ,,,,,,,,,,,,, .......... ,, ..... , .... , . 
riet foreign ewthge flOll 40349.94 203709.30 234963.50 
i1port wbstTn effect 7693BS.6(1 352277.10 m429.90 4m29.90 
net forgn ewchge effect 309736.50 555981.90 649393.~0 659574.00 

• 
. 

~ 

COMFAR 
2 t !Jtl I (11) 

1997 1998 

~0655.30 940655.30 
,'1,.'!fXJ{J[J{X(;[ijt: .~ 

0.00 
o.oo 
0.00 

MOGSS.30 

············ 
695561.30 

CCCCIJXCOCOO 
0.00 
0.00 

213708.00 
22B476.90 

0.00 
39250.00 

6.00 
164176.30 

.... ,,,, .. , . 
2~5094.10 

m~79.90 

0.00 
(1.00 
0.00 

940655.:JO 
,,,,,,,,,,,,, 

i;ocm.~ 

XtJCO:){){J{){J 

0.00 
-311311.113 

213709.00 
241079.50 

0.00 
3250.00 

0.00 
15152UO 

.. ,,,,,,.,,, 
339932.90 

1999 

940655.30 
cetmJtJtflJC{I 

o.oo 
0.00 
0.00 

940655.30 

············ 
6095&1.30 

fXl«JOIXJCC(!t 

0.00 
0.00 

213708.00 
255616.BO 

0.00 
3250.00 

0.00 
13631!6.50 

············ 
331094.00 
mm.9o 

/JOOIJIJ{l{l/J[.[J{JIJODlJOCCOfJOf/IJOOCIJClJOOIJXtJ{)[J{JlJfJ[J{J; 'IJOC{){J{J/JCO()Cf',fJClJ,,"IXJ(J[J()[J(J{)[J{Jf.[J{',(J{J,'J[J['JXWCXOCDP0f10 
present values at 12 .00 l 

G59524.00 745523.90 

foreign e•change flOll • 15068S7 .00 
net forg11 ewchge effect 3967188 .00 
flDOOCCO/JfJIJOCODOOOOIJIJOOOIJOOOIJ/JI . ;{IO/JOOOOCIJ[J{)/JIJl){)[J{)O[IO/lJCOlJIJ/JOfJ/JDOfJfJOOCO/JDOOIJOO[J{J/) 
Kenyan Sal&& Ta~, collected and paid in Kenya, is irrcluded 111 foreign outflow 
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Ftll'ti!ll um.,. £tfect in US dollirs 
[c~ic A11aly5ls fllCludhig ildirf.7t fffect~ 
100 1111ib foreign CU : HI0.00 units local CU 

total foreign inflow •• 

~icy capitil •••.• 
subsidies, grants • • • 
lc;a~ i OYerdraft • • • 
e\porti; •••••••• 
indirect: effects .••• 

7000 2001 
production 

7003 

!KOGSS.30 940&55.30 - ~.:le 940GS5.30 ~.30 
~ Mmmm1 llJCl1JIJlx:tf1 ~ m:m.mmi 

o~ o~ o~ ~~ o~ 
0.00 0.00 0.00 0.00 0.00 
0.00 0-.00 0.00 0.00 0.00 

940GS5.30 940655.30 940655.30 940655.30 940655.30 

.... , ...... , ............ ············ ············ ············ 

940655 .30 9'06$ .30 
~ «mimmi 

0.00 0.00 
0.00 0.00 
0.00 0.00 

940655. XI 940655 .30 
. . . . . . . . . .. . . .......... . 

total foreign outflow • ~09561.30 609'"~1.30 ~!.30 G095&1.30 6095G3.30 m:HB.50 mOllS.50 
,'1fliilltKJ{X)f /XlXIOIKJIJCClV IKJfKJIJCOOIJll CIJIJDOIJtJIDJI :Mm.rm.ml IJllOIXIJ(IXI/) /JOll.lllXllJtJ 

royalties ••••••• 
~i;.nt ..••••• 
ilflOrted .ateriab ••• 
repil!'lt!nt loan;; & overd. 
other repayil'nts • • • • 
repatriated wage;; ••• 
dividrnds paid • • • • • 
interesh ••••••• 
i ndi rert C06t~ • • • • • 

0.00 
0.00 

713708.00 
212:m.JO 

0.00 
3750.00 

0.00 
170130.00 

0.00 
o.oo 

713708.00 
791571.90 

0.00 
3750.00 

0.00 
1010111 .40 

0.00 0.00 
0.00 0.00 

713708.00 213708.00 
3135114 .eo 3311939.80 

0.00 0.00 
3750.00 32SO.OO 

0.00 0.00 
79018.50 S:l61i3.4~ 

'"""········ 
net foreign e~chge flow 331094.10 331094.00 33109~.IQ 331094.00 
iaport 5Ub;;tit'n eff~t 4m29.90 4m79.90 mm.:JQ 414479.90 

0.00 o.oc 0.00 
0.00 0.00 0.00 

213708.00 213708.00 713708.00 
3680GC.90 mm.so 143487.50 

0.00 0.11() 0.00 
32SO.OO 3250.00 mo.oo 

o.oo 8&873.00 llGG45.00 
2il52Uli 0.00 0.00 

331091.10 493569.80 

net fo1·9n e1Cch9e effect 7"552,.00 n5523.90 mm.oo 745523.00 

/JOCIJCCCIJIJXt!l~,{)[J/){1v,."'10CCC[J{Jt.'IXXlJCOIJ(:xtJ..~~'1Xf,~~1r.X~'n'¥~~~~rn;~r.xi?CarJ.'.l&~ 
present ualuei; at 12 .QO : 

414479.90 
745512.00 

414429.90 
907766.80 

foreign exchange flow • 1506857 .00 
net for9n e~ctige tffect 381i7188.00 

DtJ/JO(fJOIJOCOCDOOCOCDCCOOPO!JDONJOOCOCOOOODfJOOOOCLJtJOXlc~COOOlJiJOIJ.?/JCOIJCOCOIJOC~ 
Kenyan Sile& Ta~, collected and paid in Kenya, i& included in foreign outflow 
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Fanip bdmge Effect i11 llS oollars 
[c0!8ic 11Dal!'Si5 ••eluding irwlirttt effPit& 
100 uni ts foreig• C.U = 100 .00 1111i b loc~l CU 

fotal forti:;a i•fli* .. 

pquity capital . . . .. 
subsidies, 9unts 
loans I. ~•draft ... 
t'CJ'Ort& .... . . . 
irwlirtct rffrds • • .. 

total forei911 outflJ1t 

royalties . . .. . .. 
"'1ipee11t .... . . . 
ilf>Orted aateriah ••• 
rpPa\lltnt li!illS r. overd. 
othl!r repayaent& • 
r.patr i ated i.ages ... 
di11idfnds paid • • ... 
iateresh .... 
indirect tusts •• . . . 
net forri911 e-chge flo11 
i1pOrt Mbsti t' 11 effect 
net fo•911 e•chge effect 

productit'a 
2c:l7 1008 

~'l&SS.:IO 

~ 
0.00 
0.00 
0.00 

~55.30 

............ 
4~1.50 

ttarmmrr. 
c.oo 
o.oc 

713108.00 
1'3\81.50 

0.00 
mt\.00 

11&471.00 
0.00 

............ 

mm.BO 
m479.90 
!IOBm.00 

0.00 
fX1JGl!Xlf.mJ 

0.00 
0.00 
0.00 
o.~ 

············ 
-2L4733.10 
~":("! 

0.00 
-2~1tllUIO 

0.00 
rms.&-: 

().00 

0.00 
0.00 
0.00 

............ 

2mro.111 
0.00 

71'789.10 

prrSPr.t 11alut6 at 12 .00 i 
foreign exchange f1011 • 150G857 .00 
net forgn P•Ch9f effect JSG-:llllUlO 
ooo..~c~'(J(J{J{).Otm?llm'J()f)IJ[,~'OOM~'JOCIJl.~~!ICMt:tm'IDA1¥JCtJe~n11m~nn:mllam!lm!m?ll 
Ke11ya11 Salri; la•, tilllrcted and paid in Kenya, io i11eluc!ed in foreign ootfll.IW 
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.COMFAif' 
' .:'.I I.Ill I L111 

Distrilk •• a or •t DDll5tic 1111111 ...... i;; l::; di!Bit·~ 
lift 1111.""IW Fl1111 AnalY$i5 •~duding illdirl'l'.t fffecb 

••••••••.•.••••••••••.•• construction ••••••••••••••.•••••.••.• 
grand total ti)Ul ua.;tr. total pro.U:. 1991.1 l931 .1 1:m.1 19'37 .z 

91'055 domestic llA 2C 15%000 .00 0.00 201~.oo 0.00 0.00 0.00 11.00 
illlll'.Jal dfpreciation ~ms.oo 0.00 :JS:Jl&lB.C:O 0.00 0.00 0.00 0.0\1 
11et dmestic llA .. 16'17390 .00 0.00 16'77390 .00 0.00 C.00 l}.00 0.00 

rrpatriatr.:I p~11ts 5700411.00 (1.00 Si~ll.00 0.(l(l 0.00 0.00 0.00 
loil!l!5 • • • • • . ~Tr":>JI -~ 0.00 ms:n.~ 0.00 0.00 0.00 0.00 
i11trrr.;t, f .foar,5 1~210.00 o.cc: lSUI0.00 0.00 0.00 0.00 0.00 
di11idrnds, rfPit' i5'.n44.00 0.00 25m4.oo 0.00 0.(l\) 0.00 r..oo 
othfr payer11h mm1.~ 0.00 :mm1.oo 0.('.(l 0.00 0.00 ll.00 

11et aat iOAal llA .. 10921970.00 0.00 10971970.00 0.00 0.00 0.00 0.00 
~ eil'llel'5 UA II 4rn&2.8(1 0.00 4rnt1.BO 0.00 0.00 0.00 0.00 
profit,i11terrst •JA p GliG770.00 0.00 GliGTI0.00 n.oo 0.00 0.00 0.00 
90V'rnw11t \IA 9 71)5~3.(lf) 0.00 7{;~.00 0.00 0.00 0.00 0.00 
ulldistributed UA u rnam.oo 0.00 mam.oo 0.00 0.00 0.00 0.00 .. 'l...W.. 'I '1.~'WC.~"'m'.C 
distribution illdires 

CUA 11}/IJA • • • O.M 0.00 0.04 o.co 0.00 O.OR . , 
U.\, 

CUA p)/\UI • • • O.OG 0.00 O.OG 0.00 0.00 0.00 0.00 
CUA 9}/\UI ••• 0.70 1.00 0.70 1.00 1.00 0.00 0.00 
Cl.'A u)/IJA ••• 0.19 0.00 0.19 0.00 R.00 0.00 0.00 
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Distrlliuli• of •t O..tic •l;due Miid in US d.Jllors 
llet hcl!W Fl"°' A11alysi& t•cludi11g lndirt'it rffr.:b 

1995 

grl'SS doN:;t i C UA 79&Y.J.90 !n';'4JS.OO 1mm.co 
a1111Ual drprrdatit111 ,mm.JO ~.ll ~.'..lll 
11rt '-st;· UA 33(11Gg.70 &SOGOl .00 910377.~ 

r.,.tr1atfd pay9tlnt& ~2.80 :J!Jm6.80 461853.30 
... s ...... l!S:J'Ji.~ 883G4.~ Br.50.~ 
iattrt~t. f .l,;a~ 167000.C3 187000.00 lB4iG&.OO 
diuid!•i&, ;epatr 0.00 0.00 0.00 
(.~f payw11h 931&5.91 m!!Gl.'° 20~.30 

11et r.;;tior.al UR -'.lSSSl.19 211175~.70 423524 .. iC 
llagL' fafllfrs !J~ w zs~.:;g 29593.5~ mn.oo 
prl'fit ,i;;tfrrt:t \IA p 0.00 0.00 n.oo 
9'J1if.rw11t ~:J 2:;~m.9!:! 3r.69G3.~ J&H33.S..'1 
uu!i:;tributfd UA u -r.mlG.~O -53S08. 7ll 34751.5& 

409 

prl!Ob:tion 
199& 

133..'IT.3.00 
~.'..lll 

r.~~.sc 

mll53.XI 
smo.oo 
1751~.~ 

0.l'<I 
2m1&.oo 

mZ~l.50 

m..13.00 
ri.oo 

Jt1133.SO 
'sm.91 

f-COMFA~., 
" :· 1 lltl [C1n 

- l.IMITED llATHllS ll£ll£l1Jll11T P~, KA.YU ,~ 

1997 19!.ll! 

llXT.3.00 1337'01.00 1 :r.JOr.9 .00 
4~.3(1 ~.'.ll 2Y359.:itl 
:r.~.80 9"51'1 .00 11'.li670.00 

481~3.30 :l95853.30 395653.30 
smo.oo 3750.00 :r.so.co 

1~;1(i.:JO 15157Ul(I 1~.;o 

0.00 0.00 0.00 
~16.90 24107'9.50 255&16.llO 

U11,L51J 57S313.30 i'.l&LIUO 
mn.~ m..i::.oc ~33 .. 00 

(l.00 0.00 o.no 
:J&m'..l.S(I '..l&lin.50 361133.50 
~m.91 IJ&a7.30 ~m9.90 

~~=~~~=-~~ 
dl&tributiun i lid ires 

(UA 11)/UA •• ·0.6& 0.10 c.oa 0.01 n.01 O.OG 0.04 
(l:A p}/UA • • (l.(l(l 0.00 0.00 c.oo 0.(1(1 0.00 0.00 
(UA !!)IUA •• -6.0'.J l.09 0.84 0.81 1).87 0.68 0.49 
{l:A uVUA • • 7.75 -0.19 0.00 C.11 0.11 0.16 o.~7 
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410 

.~.~.m: .. 1.t.m.-.;.m .. ~;mr .. no .... 1 ........ 1 .. ~ttll"lllt 1.1 - :.nm 11Atit111> ll£UCt~ ~. Gll'it.A ~ 

Diwlllutl• of •t U..tic Uil• AdiW i; llS dollars. 
Net llcow HOii ~llil\'s.iE- e.o:ludill:} iilo'lirnt iPfh.:b 

9"!>55 00.Stic llA . l~.~ l :;:J(l9'.!3 • ;:c 1:;som.cc 
illllUil dlprn:iitiilll l~.::o ~.:.:::: ~.::3 

a.t di"Mstic UR mciiO.oo 1~1370.00 mmo.oo 

repatriit...S p.ljl9illts ~.)J 3'J5SS3. :;o ~.:;o 

~ .. . . ::r.so .00 :r.so.oo ~.<:a 

intf!"e~t, f .I~.;. l~.tl\1 101001.%(1 7StllS.Sll 
di11idend~. re-pah 0.00 0.00 o.co 
oltotr fli'IW" ts 2~3.30 ~1S2l.9:l :13S64.ll;;l 

11et lliti Olli l \Iii m~.54.1 IJgGllli.50 ~llli.W 

~e•~s l,'fl II mn.oo m..~.00 J'iriJ'J.00 
prilfit,ir.trrest UR p 0.00 0.00 o.nc 
govrriw11t \IA 9 511'.tlO.:lO &.i··3·.m .ro mr;9B.'..llJ 
ulldistributed IJA II 374303.10 7mGS.llO 2lB'm.'iO 

p;~ti.:;i; 

2003 

l~~-~ 

::o-ns.oo 
l~~.C{l 

~.30 

3~.00 

s~.4~ 

0.00 
m'.m.3{) 

~mso.B{l 

m33.00 
!).00 

~011.&.'l 

1m11S.Hl 

l~.(l{\ 

JJTIS.00 
l'..l{;l\~.00 

~"'5.X 

J7:i0.00 
24S2%.~ 

3.00 

~-~ 

~348.11(1 

:nrn.oo 
0.00 

r;sm1.1il 
1347".70 

1m:¥.."'r.r~wrr::.1Tffi·'rt:~m .. ~~ ..... .r;.-am·n;i-i~¥::.-mt..t .. m-rr1:~;;m .... 
distrib11tion indices 

(::i:\ 11),'~ • C.M 0.04 0.04 0.l)J il.llJ 
(IJA p),''JA • C.00 0.00 ti.CO 0.00 C1.00 
{IJA !),'l;A • o.sg 0.71 ~ .,., r..:n 11.71 "·'" 
{IJ:I ul.".f,I • 0.37 ~.21; C.2' "·2t 0 .. 1~ 

133;."IT.9 .00 l'.mm.00 
::0715.00 :iom..oo 

13'r.ZM.OO 13'0&04.00 

~10.50 2:l33TI. S{I 

~.00 38.00 
Cl.00 (l.(l(l 

11637a.OO 6Gli4S.il0 
14m2.SO 1ms2.so 

m&~.oo ll~.00 

:r.'"o..13.00 m:n.oo 
ma~.oo mm.oo 
70901UO 710!;73.70 
1&21n.90 lG!Til.'.IO 

"" "'"""' lf.M'l'l'W~ ....... t •• 

0.03 0.03 
O.&tl 0.2(1 
0.63 O.&J 
0.1' O.H 
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I 
I 
I 
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I 

11.triWl• of •t .._tic V.l• MllCI i• llS dollars 
llrt lllC09f Flow Allil!1$i• e..rludi119 illdirrct rffects 

praclJctiDA 
2007 200ll 

gros1 daetstic UA lDlm.00 139590.90 
illlllil drpreci•tiilll JmS.00 0.00 
met dollestic llA .. l~.CO 139590.90 

rf11i1tri1trd ~•ti 133153.50 1-ms.g. 
~]!$ •••••• :mo.oo 0.00 
iatrrKt, f .ll!alli 0.00 ~.00 

dl'lidelds, rep1tr LQ21.00 Cl.00 

other ~11ts l'~-50 Jm5.&7 

aet !lit ional llA .. 111?051.00 tn:lli5.l> 
11'9' Hrnrri;; UQ .. mn.oo MO 
profit ,iattrHt llA p nim.co 0.00 
g..'Wtl'llPllt UA g 1Im8.00 C.00 
11adistributed UA u IGOm.so lmGS.3(1 
~i<.""nm:mn~m:~;'I 

iii!-": ilhJtio11 iadicH 
CUA 11)/\1~ ••• o.c:.t 0.00 
CUA p)/'.:A ••• 0.20 0.00 
c~ g)/\IA ••• O.G3 0.00 
{UA 1>)/l;A ••• 0.1~ 1.00 
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APPENDIX D 

COMFAR ANALYSIS OF TILE, SANITARYWARE AND CROCKERY PRODUCTION 

AT AFRICAN CERAMICS COMPANY LIHITED 
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~ , (!') 

· COMFAR 
- ' ..::t l_ftll[•(• 

--------------------------------------------------------------- tal"AI: 'Z .1 - llllT[ll llATilllS D£UUIFllllT rmAl!IE, KAll'll.A -----

Tiles i S..-itary11are - Africill Ceraic 
l'•ch 1991 
Sensitivity 11ith crildery - 1 yr itpl 

1 ynr(g) of tilll6trw:ti1!11, 15 years of prochlCti\111 
curre.-:y coDUfrsion ra~s: 

foreiga C\lrreacy l 111it : 
local wrrt11ty 1 unit : 

1.0000 ut1its acc111111tl119 currt11Cy 
1.0000 ualts accilUlltillg curre11ey 

accOU11ti119 curreacy: II& dGBar1 
----------------------------------------------------------------------------------------------------------------------------------

Total initial invest•ent duringcU11~tru.-:ti11r; pttilse 

fhfd as.wt~: 44~1r. .00 
currei;t e~t•: 0.00 
ti'ta; ;;;;;;,t~: 4''.lt4B1.00 

rr.. ms : fore i 911 
(l.O(l() t forei911 

7(1.1!.lll : forei:111 

-------------------------------------------------------------------------------------·------------------------------------------
Source of funds lliri11g iAmitroctiim phaoe 

~ity ' gra11ti: 3l03~87.00 53.977 : foreign 
for•i911 foar.s : 1133000.(1(1 
local loans : (I ,(IO 

total fund5 : m~4B7.oo i(l.198 l foreign 

---------------------·-------------------------------------------------------------------------------------------------------------
Cashflow fro• operations 

Year: .. 3 < 

oprrating Ci:•St~: 5'.lms.~ 658053.J(I nos31.20 
•'lefreciati;;r, 4355116.70 4355116.70 ~'.l55ali. 70 
intere&t 0.00 0.00 1&1007.40 
---------------- ------------ ------·------ -------··----
pr~tior. •c·st~ 970031 .00 1093&45. (l(l m&1EO.oo 
thereof for&i~ • 62.35; 5!U4 t 62.B9: 
total ~ale~ 13m38.00 :65l1m.oo 22om3.oo 

g .. Gss lncoae -411337.00 3323&2 .50 ma10.10 
il6t intUM -471397 .00 '.lm&7.~ ~33610.lO 

ca&h halance 4l'Z6&3.3(1 790~43.CO 7B3'.l49.3(1 
r~t CilPhf l"" U2'69.9tl 79(lm.r.o lGOblll'd.00 

Het Pruer.t Uallli! at: l2 .CO : : 
Inhrr.al Rate Gf Return: lB.69 i 
Return c;n e~1ltyl: IUl l 
Return 011 equity£: 71.33 : 

I nde>< of Schedule& prc.duced t.y CO.'lf'AR 

Total initial lr.vest1e11t 
Total in1115t1el\t during prc.ductiC111 
Total p.-Olfuction r.osh 
lklrkir.g Capital reqoirut'nt• 

Cashflo11 Table~ 
Projrrted Bah11te 
tlet incG•e &tate1ent 
Source of flr.a~rt 
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----------------------------------------------------------------- r.r.::r~ • .1 - ui:rnr. 1um~:s 0£1.'[Lor:ti:T ri:~~';(. 1::i::r11:..A -----

I Total Initial Investaent i•· t:S •"lvll;,rs 

I 
Yta1 

~331 .; l9Si -~ 

n.~ irr..estwr.t ;:.:.;;ts 
land, sit;; prepir;itior., '1evel!1P*••t 4001).0(lO 0.(l,."11.1 

I S.1ildi1190. i.'rR1 civil llC»k5 734~!.14.('o{l(l tSSOOO.(l{l(l 
AIJ•iliary an.:! :;ervi.:e fadlitii!s 0.(1.'Y.l L'.JOOCO.r.r.o 
l11Corp;;rated fi~Pd as~ts (l ,(l\1(1 {l,(1\1(1 

I PlaAt •i!Ct1ir.ery and eq.1ip1ent 5'6000.0(Y.I WS0000.00\1 
--------------- ---------------

fot;;l f i .e;j irlliesh.: rot custs 1166~'.lU.CO 2605000 . 000 

I Fr;;-pr~tfon capital i!•Pfi.iitu··~s. •w~oa.ow 3C~58S.OO(l 
l:Ct wurkir~ ~~ital {l,0('~ 0.0(0\1 

--------------- ----------------

I re.ta: i•1i ti al invi;staer.t cc.sts 15,6302 ,('.O(l 2303535.(1(10 

t:f it fo1ei9r., in : ~7 .r.i:r. BL.02f: 
---·- ---·---------·-- ---·------ ------- - ---------------------------- --------- ------- --------- - --- - ------------- ----------- ----- ---- - ----I Hl;;s i J.:a;,itai-y~r;; - :lfricar. C;;ra1ir --- tlarrh 19'..ll 

I 
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---------------------------------------------------------------- r.GllFAA 1.1 - UNITED NATIIJHS [l[U[UJFllENT FllOGllAM, KA/FALA -----

Total Current I nvestiaent in US ooll;ir:; 

Year ••• 

Fi~ed in•Jl!stlM!nt rnsts 
Lalld, site preparatic-11, dev.eh:;p1ent 11.000 
~1.1ildlngs i'rril dvil 1o1l'rks . . • • (1.(100 
~i·iliar~ iilki muicl' facilities . o.r.n(I 
fornrfl{lrt!ted fi•~d asRts . . . (l,(1(1{: 

Plant, a.;;:hllli!ry anti Pq11ip!ier.t 0 ,(kJO 

Prff>rcodl.lo'.'.ti[.l•• rapi tals e·.pendi tures. 
llo.-kir.g capital . . • . • . •. 

fotal wrr~nt investaent costs • 

Of it foreign, t ...... . 

·0.000 

{l,(\(l(I 

119119.3(.1(1 

1993 

o.oon 
(I,(:{\(.\ 

0.{l0(\ 
(IJlfl(I 

(l ,(l:)(l 

---------------
o.oc::i 

(l.('.{'.{l 

37%.520 

%.479 

19% 

\1.000 0.00(1 0.(1(10 
0.0~~ (l,(l('.{l o.r.(lo 
o.ono (\.('.0:1 0.0(lt) 

0.(\0(\ 0.00(1 0.000 
O.•JOO n .(1(1(1 0.(10(1 

--------------- --------------- ---------------
0 ,(.\O(l 0.000 o.r.oo 

(1.(1(\(\ {l,(l(\{i o.r.oo 
252111.910 S7~H'.lll 0.(1(1(1 

25210.310 5769.na 0.(l{l(I 

0.000 0.000 
----------------------------------------------------------- ------------------------------------------ - --.. -------------·-· .. - ------- ---

Til;;s & Sar.ltary1o1are - African Cl'rillic --- l'rarch 1991 

---·-------------------------------------------------------------- cor.rAR 2. l - urmrn llAT!GHS [l[UfLOFl1[NT FROGRAllll[, KAIWALA -----

Total Current I nvesbaent in US oollar5 

Year ••• 

Fi •ed invest1er.t tosts 
lar.d, site p1eparat1r.n, de•>elop•ent 
Buildi119s an.j civil lol(lrh •••• 
~;.iliary t'lnd seroJice facil,tit:s 
Incorporated f i •eil a~sets . . . 
Fl;,;,t, •achirrery ar·d e~1ip1ent 

T.;~;;l fi•l'll invi'sh;;r,t cash .. 

Prfprc·ductfo11 caritals f>i;.enJih1irS. 
l.loridn9 capital ...... . 

Of it fc,;fig,.., ~ ..••.. 

1337 

n.nno 
:l,(;{10 

O.OO(l 

~.ono 

0.01)0 

~.r.~o 

-0633.331 

-3338 .331 

. ---·· ·-·· --- --...... - ......... ---.......... -........ -- -·· -- -·· --- .. ----- ------- --·- ----.. ---- ··---.. --··-···· - ----- ... ------. -.. -··--.... -.... ----.. -- - -- --- .... - .. --- -· .. ··-
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~r·--~~·_,i~ ® 
\· :~E··· COMFAR ~~ ~ .'! 11!1{(1(1 

I 
----------------------------------- ----------------------------- f.()llF~ 2.1 - u1mrn llAHGllS CEVE1Drl'IENT rRO(:P.AM, KAllPAl.A -----

Total Production Costs in US doll;;rs 

I Year l!.131 m:i 19S~ ms mt 

I 
I 
I 
I 
I 

; .;f n,.,.. capacitii (si119ll' proouct). O.il(l(I 1:.(\(11\ c.~".{l 0.000 0.0(){1 
Raw 1atedi1l 1 lmu:.r(l(l mSf;0.9(1(1 ~~774 .3(1(1 Z:llr.04 • S(lO T.'4!2(1U(l(I 
Gtt:er r a11 1aterials B454B.3rn ll(l51i3.l(l(I l 3Q{l"il • 000 1JOC7l.OOO 130071.Cl('.0 Utilities 2?40.087 34t0.0B7 4(l(l(l.(l(r(I 4(1(1(\.(l(l(I 4000 .(l(l(I 
[r-e1·gy 4~0Z'l. l&IJ &6763.(llj(\ 7126L.3LG l!ll24.IJ40 1!1124.(14(1 
la00ur, dirt>Ct 71595.320 3351!1.~(l :nm.090 31ll!7 l . 41!0 381!7Ul!O 
~epair, lilillh!nililCP 263DUOO 13897 .19(1 31723.410 334H .770 334H.270 Spar;:5 1BCl22'.54tl 19352 .54:1 166(\(l .(l(\fr 13600.(l(l(I 1660(1.(1(1(1 
r adory o·~· t.ead;; 3%(147.GOO 34M7.000 34047 .000 3~047 .000 341)47 .OCIC 

--------------·· --------------- ------ --------- --------------- ---------------r ~.:tury cost~ 370G04 .3CO 46Ti'26.~CO 55!1755.BOD 5iS365.600 579365.600 
Ad1ir·i~tratiue co11;:r~ad:.< 117979.~(l 11SS87 .3r.O ll~L7.4(l(l 119!1&3 • BOO ll '.!t'.[;'.l.P-0{1 
In.iir. C(lsts, 5ales anJ distdtiutior. ~SS1i2.04Q 5SHS.B~O 6ZBI3.(lnn G2Bl3.000 62813.00{l 
l.li•l'l:t CO$ts, Si!les and distr ibuti(lo 0.(1()(1 ~ ,(IO(l 0,(l(l(l (l,(l{I(\ 0.000 
Oep;eciatiur. 43S581i. lilO 435566,lOO ~35SBG.WO ~35536.100 435506.10(1 
Vi l'lilndc;l rnsts 0.(l(l(l (!,(1{1{1 16~2.¢(10 l 53637. 9(1(1 14~(110.900 

---------·---- -- --------·------- ----- ----------- ------·--------- ---------------
T(lt;;J pri1dudior1 L'.(15ts 970031.(l(l(l 1093£.~5.00(1 n3S:so.oc:i 13~ S4f.7 • 000 13398~7 .000 

I 
I 

--------------- --------------- ----------- ---- --------------- ---------------. -------------- --------------- --------------- --------------- ---------------
Cu~t> fofr u11it ( &ingl~ pri\duLt ) o.r.(lo 0.0(\0 v.r.0r. O.(\{l(l o.r.oo 
Gf it forei9n, t 62.946 59.436 62.S91 61.W; 61.HO 
Of it varl~·le.~ Z9.S62 37.m Jf .. 319 37 .47j 37.no 
Tc.ta I li1lio1Jr mm.ao~ 131332 .3(1(\ 1Jb3JUOC 137313.500 137913.500 

----- --- ····- ···- ---------------------------··--- ------·----------------------------- ----- -·------· ----- --------------------------------------

I ~ile;; ~ S;;nlt;;ryw;;rE - Mric;;rr CEra1ic --- llarch 13~1 

I 
I 
I 
I 
I 
I 
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----------------------------------------------------------------- COllFM 2.1 - UNITED NllTIO»S PEU£l0f'r.£HT F~~AM. JMPALA -----

Total Production Costs in US dollars 

I Ypar 1997 19~ 19'3'..I 2(10(1 2001 

: (!f l\08. CJPili: i ty (singlt procJ.1ct). 0.0{l(I 0.000 0.000 ll.000 11.0QC 

I 
Raw aatp.- ial I 7~(14.~ 2'.JS20~ .sr.o 23820~.gw 7'.ll:l7\i~ • S('.O 23SW~ .ll\10 
Ott.er raw 1atedal; l'.!0071.0CiO 13(1{171.000 l"(l(l71.flt)tl IJ:)IJ71.i\'ll) 13".\\71.000 
Utilities ~(1(1{1.(1(1(1 ~(1(1(1.{l(l{I '(lf!\1.('in:) 4(.l(l(l.(l(\(I ~r.(l{l.O(IO 

I 
[l!l'rgy Sll1U140 Blm.•)40 Sll'L~.n~::i iH12~ .{\~!\ s1m.o~o 

la..\."11.lr, di red 3Sl!7U6(1 Jt::C;7J .~Sil '.!1!1!71. ~S:~ 3i!S7I.4Sil JS1!7l.41!(1 
~ep~ir, 1air1hmar.;:e 33~47 .27C 3'.l~H .270 3'J4~7 .1';'1J 33~~7. 270 mH.27(1 
Spare$ JSW(l·.OC{I !Sbll{l.00(1 lSl;('l{l.()(\(l 1~00.(1('.{I 11!£.(l(l.000 

I 
factory 001erhfa.1s 3~m.c;r.n 3~(;~7 .000 3~(1~7 .0011 3~(1~7 .(1(1(1 3~1.147 .000 

--------------- --------------- --------------- --------------- ---------------
F o.::tory costs !i7B'.!6!i.6(10 !i7B365.6!10 57S'.lt5.6'JO 57~36j .600 573365.600 

I 
lldlini•tri!ti.i~ N~rf\i;a.1$ 33{163.~ 33(163.WO 33{16:;. Ff.O TI{1[:j.l:(l(1 33{ll;3 .soo 
Indi r. cosh, sali;; ar.d distdb1Jtion 62613.0{l(l i;~sn.r.no b2813 .1):".(1 Gi'sn.r.110 67813.(l(l(I 
[.\ired Ci!St$, s;;les a1.d distriliutil!n o.r.oo (l.(l~,~ o.~0 (l.{l(l(l (1.(1(11\ 
[.lepreciation ~ 3r;r;a& • tr'·' D'.rJS&.100 JQ~586.ICO ~H'.l'.l&.280 B~J'.!6.310 

I Fiilandal rosts 132356. ~r.o 12023~.-:{ln IC(.(;(IJ.!i(l'1 SBTif..270 69422.F.OO 
--------------- --------------- ---- ----------- ----------- ----- ---------------

fotal pri!\luctim; co:;ts 12~276S.(l00 mm::.C{lo l!f.34'.)~ .l(l(I BS l :?S~- . r.<l{l 6370(11.6C(I 
--------------- --------------- --------------- --------------- ---------------

I 
--------------- --------------- --------------- --------------- ---------------

CL'sts per unit ( single prll.:luct ) (l,(i(l(I o.or.o (l.(lii:t 0.000 0.000 
Of it foreign, • ~B.~Gl 5(1.r.% ~l.%3 H.BS9 4<).51}6 • 
Of it variat>:f ,: ~.£.BS ~B.SSl !if..B52 59.39:. f.(l.i7G 

I fotal labour r;1m.~ao !il913 .480 51913.4BG 51913.'t30 5l3l3.4BO 

I 
Tiles i S;;r.ih;;yware - African Cera1ic --- :1arrh 1991 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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.COMFAR' ~ ', 21 IJllIDO 
I 

----------------------------------------------------------------- Clll!FAI: 2.1 - u1mrn NATIONS [l[U[LOFllEMT PR~AllllE. KAll'Al.A -----

I Total Production Costs in US dulliifS 

I YNr 2007 2003 200%- 5 2(1(l6 

; of noe. CilflKity (~ir.gle prockictl. (l,(l(l(l 0.000 0.00(1 0,(1(1(1 
Raw •ate·· ia: 1 73821'4 • 600 7:m70•.p(IO 2'.lSWUOO 231!204 • soo 
Oth!r r ato Htedals 130071.000 130071.000 l'.l(ll)7J.(l(l(l 130071.000 
llti litie$ 4(1(l(l.(l(l(I ~000.(l(l{I 4000.000 4000.00(1 

I 
[ner~~ Sll14.t\40 31124.040 61124.040 81114.040 
lak.or, dirpet 3&:71. 'S(l 36871.48(1 36871.480 311S7USO 
~~air. aainteroi!llCI! 334¢7.270 33H7.270 33447.270 3'Jm.no I 
Sf>l'1f; lSWO:OOO 1~00.00(1 181;00.000 lllliG0.000 
r act.;ry overheads 34047 .000 340~7 .000 Jm1.000 3m7.ooo 

--------------- --------------- --------------- ---------------
r adory costs 57831i5.600 578365.600 578365.600 579365.600 

I 
A.11inistratiue Dllerheads • 33063.600 3'.!063.000 33063.SOO 33063.600 
lndir. costs, sales and distribution 62313.000 67Bl3.000 m:n100 62813.000 
r.ired co;ts, ~lei& and di~tribution 0.000 O.OO{I 0.000 0.000 I 
~off>rrciatior. 25837 .090 2S837 .030 25637 .O'.lO ZSBJli.no 
Financial costs m:;J.64o 21561.710 O.OOG 0.(l(\(l 

--------------- --------------- --------------- ---------------I 
fotal r•00uctl:0ro CC·~ts 747243.100 7211>~1.300 700079.500 700079.200 

--------------- ---------------
_______ ... _______ 

------------------------------ --------------- --------------- ---------------
r~;t; per ur.jt ( ~ir.gle prNl.l~t ) O.r.f.O 0.0,(1 0.000 0.000 
Cf it forel9n, ; 35.3'6 33.(152 30.33(1 30.99(1 I 
~f it 11ariat0le,: . 67.670 7(1.(171 72.229 72.229 
T~tal lat.our Sl31HBO 51313.~30 5131HBO Sl31MW I 
·-- . - --·- -----. --·· --- - -- - ----------------- --··-------· --------------... --··-------------------·-------- -------·--------------------·--------

I Tiles & Sanitarywofl' - African Cera.le --- r:arch 1931 

I 
I 
I 
I 
I 
I 
I 
I 
I 
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~COMFAR 
~ ~I LHII(11) 

I ----------------------------------------------------------------- COllFAA 1. l - llNITEll NATIONS [l[ll[LDrltENT PRot:RAIVl, KAl!PALA -----

Net Working Capital in US dollars 

I Ypar •. 1997 1993 199~ 199t 

f.overage 

I Current asSfts & 
Accou11ts receivable • 30 12.0 66012 .~00 1!5207.370 9602i .050 101098.000 l 0 l 098. 000 
I1111entory and 1ater!al~ . 69 4.0 53U5.2SCI m:9.:1W lm94.SJ!i S24(l2.2Si.1 32\02.Z9(l 
[11er9y 30 17.0 4065.130 ~S21.9Z(I ms.sn 6760.3'.lli &76C•.336 
Sparp~ 90 ~.(I 4SfiS.li~ 4~.J'..!S 4650.000 4(;50.00(1 ~65(1. 000 
Uork in progress 7 ~u r.~~s. m 9~05.iBJ 1r.aH .700 11246.00tJ 112~.00(l 
riniS-~ prcodu.:ti' .. 5U ssoo.m 1171l.650 13173.0LO l'..lS&l .130 13561.130 I 

Cash in har.fi 15 2U 5248.030 SGBb.067 53~US2 EiC•B\ .Sli5 608\.565 
Total currfnt a~~fh lSOOr.3 .Clfl(I 196935. 3(1(1 226398 • 70{l 7~.Btl7 .300 7~-807 • '.J(l(J 
l'.1;rrent liabi Ii ties arid 
~counts payable . '.l~ 12.0 30363.70() 40310.SM 4!;5G'l .330 ~8137 .131:• 4~137.l'.Jtl 

I 
I 
I --------------- --------------- --------------- --------------- ---------------

tltt •c;rkirog capital mm.'.l~h'l 156624.SOO lS:SJS. 700 l67GOS.200 137605.700 
Illi:rea~e !r. 11i:•rki119 capital 119119.300 37Ul5.57(l 25210.~90 57&9.m 0.000 I 
ii~t workir.g capital, local 6l635.4!i0 65513.170 1:)0470.100 lOGZ'.Jj.60-'.1 106'l'.l3.&00 
Net wt1rkiro9 rapital, foreign 5n'3.&3(\ il105.£,30 rt::t5.SSl1 Sl365.5r.I Sl'.lbS.56tl I 

I tlote: 1dc : 1iniau1 day& of covfrage ; rnto = coefficier,t of turnover • 
-------------- ------------------- .. ------------------------------------------- --· . - ---- - -- ··--- .. ------·---------- -- -- __________ .., ______ -

I 
Hies ~ S;;r,jta;yware - Mrican Ceraaic --- !larch 13'.ll 

--------------------------------------------------------------- ··· COl!rAll t.l ·· UllITH' NATIOllS ll£U£Lll'llEIIT rR[l(:RM!1[, KAllf'AlA ---·· 

I Net Working Capital in US de;! ~.;rs 

:937 1998-20(•6 

I •de coto 

Current as;;et; ~ 

I Accc;unts receiv.;tile • 30 12.0 
Jr.11entory ar.d 1attrial; • B~ u 

~3'..l'.ll.320 m11.J<o 
g2ir.2 .2sr. Si~\\i ,;30 

Energy , . , . , 30 Ii.Cl 676Q.3Jli 6760 .J3~ 

I 
Si-arts . , ... 9{l 4.0 
liork Jn pro9ren 7 51.4 
Finished ptoduct;. ~ 51.4 I 

mo.ooo mo.ono 
11246.(\(l(l 11246 ,!IOI) 

llBBB.910 llBSUl(l 
Cash in hand .. IS 2U 

I Total cutrer.t a5;,et~ 

l'.u,·rent liabilities and 

6034.565 603Uli5 
22G3t3.400 126963.400 

Account~ payable .••••• 30 l'l .O ~6197 .130 ~0137 .13(1 

I tlP.t wc;rkir.9 r.aFi hi ... , 

-----··-··-·--····-· -····--··--· .. ···- ·-
1797fi6.J(IO J 7~766 . '.Jfu) 

Increa;e ir. workir19 ~apltal -ee:.is.3or. 0.(l(l(I 

I tlet working r"pital, local 
llet workir.9 cAroital, fo,.ei9n 

1062JUM IOGm.600 
72521).b~(I 1i5if..r.30 

I 
I 



I 
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1-· ---- -- ------ ---- ·--- ---- -- -------------------- -- -- ------------ClWAR u - t=nrn ~TI[1:S [l[\.'[lCl'!lllT ri:00111.-n:. MAUI ----

Uour ce of r i nance • construction in US dull;;rs 

I ':ear ............... 

f.q.1it!', ardi~ry .• 

I [quit!', prrfprpr~p. 
Stiisidies, 9ra;its . 

I 
lOi!n A, furrign • 
l~an 6, forPign •• 
li!ar. C, furti9;i • 
l;:;ar. A, :c..:al. .•. 

I lu.;n l!, locaL ... 
Loan C, le-cal. ... 

I Tutal le.a ......... . 

Currrnt liabilitir~ 

I 
f:ar.l< o~entr;;ft •••. 

fot;;J fur.;b ....... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ITII.l 

141ili2i2.(){l{l 
£.ct'..lQ.(!!)(\ 

0.(100 

(l,(1(\!) 

(1,(1{\(1 

(1,(l(l(l 

0.:1(\(1 

{l,00;1 

(1,(l(l(I 

(1,(\00 

(l,(l(l(\ 

152&~2.000 

l:.t'.Jl.'Z 

15'.JT.75 .:mo 
m:m•.(l(l!'• 

(I.COO 

~!;00(1. 000 
!j(l(':(llJI) • ::ioo 

(I.~(\ 

tl ,(ll'.iJ. 

:i.oon 
O.M~ 

:.;,(l.'l{\ 

O.ct:O 
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------------------------------------------------ -- ---·---------- 4 ~:! 

,,. ..... t' '-'-"_.,., 

'-~- ,.. ...... ...., ..... 
1 ....... " ._.,_ -, 

'--· I' L~,., 

!;r:i;: .. 
~;r,~;r~ . , ___ , .............. 
!~;! .... 

·~··· ·~······ 

!00" ......... 

,, """ 

• -- .1.-- . 

E!iiN::~. 
w~··n,y ~J 
~\-.·±:- ~ COMfAR 
~~ :.' '.'~f!!..'\1,: 

----------------------------------------------------------------- r.tlr.f~ Z. ! - l!:l!!H' llM Hl!!S (l.CJ£:.cr1i!H P~oetA.":I'.£, t:~'!rntA -----

I Source of Fi nance, production i~ ~~ ;!vll.••·r 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Yti• ............. . 

Equity, ~rdi:-..-r;; .. 
E'!Ui~i. Frtftrr~..:~. 

~~n c r f~r&is:o. 

le.di•&, ~~r~ig:\ .. 
lo.an ~' f~rEi;~ . 

~V~l\ ~. !:.,:~l. _.. 

l;:.ar. r,' le.-ii. ... 

f.urr1111t lii\1'0 i:lhe. 

e~rJ.; •·~@r ;jr an .... 

'.'.!!:~ 

'I Mn , .• , .. v,. 

·SZCSt.~~ 
11 nM ...,.,.'" 

n.cr.o 
"'""n \.•.v,·•.· 

0.0(!(1 

".cr.o 
(l,(l(Y,1 

"""'· ... •••••••• ,1 

~.c~~ 

G/:~~ 

n "'"" \'•''\'\' 

(\.C~:' 

0.(:00 

-7~'::!~-.£~~ 
··7&!!~.:£.0 

{'!.~r.~ 

" r,l\o"t 
".-..··.··~ 

·33~~.~J\1 

~.r.~~ 
~ l\M 
·'•""''' 

(\,(lr,(I 

:UOO 

0.!'-(!0 
!l.OOC 

·I (l~J'.J'.L'O~ 
('.00!! 
!!.OC!I 
o.~!! 

c.:ioo 

(\,(!(\(' 

0.000 
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----------------- ----------------------------------------------- r.rr.r Al: 2. ! 

Cashf low Table&, construct! on i:: llS ll\lll•r• 

Ynr 199! .1 1991.~ 

!otal Cilih iAflOlf 1~2631.1Z .coo Z'.l~.SS.OOC 
-- -- ------ ----- -------- -· --·. -- -

rinancial re;oorcer; lSZf,'.JOZ .OOC i).~.(\(I() 

Salu, Aft ~f ta-. C.OOt! ll.ll{l(l 

!ot;;l .:;uh :.utflow 152&302.00C 2'.lrosas.~ 

-------------- --- ---------- --
!&t;;l ilHfh l ~=6'.ICZ • occ 2:wi;ss . r.oo 
Op.ritir.g <:oEti c.~~ r..ere 
~or;t &f Hil;;r.:• a.coo n.~ 

RiljlaJWllt c .r.cr. c.~ 

::Vrf(:rat• t;;• ~.(!(';O !'i .O<'.O 
~i11idflldi' poi;! ll.l!{'~ c.~ 

Sw.plui ( def id t ) u .. ~ {! .(;00 

C1111il11t"1 car.\ t .. l11r.;:1 o.oeo 0.C{'.{? 

hf low, loc;;l n3134.~ !:21$7.COO 
:Jutfluw, loc;;l 7991~.~ tn9t7.~ 
Siirplui ( ~ficit ) 0.000 0.000 
hfl(ll;, fort!iijr. nmc.ooo z~rn.~ 
Oatflilll, fori;igrr mrn1.ooo Z:ist&lB.Cctl 
Surpl11i { ilt!fo: it ~ (!.(){!{! c .. ~ 

tlet ~;;ihflGll -1 Si&'.102 .COO -Z'.IC'.151!5 • C\~O 
Cuaulat'-1 net ca;;:if li);I -1 szu.i.oz .o~c -4t:it4&7 .~x 

if~~ ~COMFAR 
' :: l lHI I 0(! 

- totnrn NATIONS D£~U.1Pl[N! rmAM, KAl!f'Al.A -----

··-··------ ---- ________________________ .., ___ ·-----------···--------------··-- ·-·-·--····-. -· ·-·· ··-. -· .......... - ···--· -- - -··-·- ·····- ·-----··---···· ···-------·· 

!il~~ ~ f.ar.i~ary.-are · ~fri-:an Ct1ra1ic -··-~arch 1931 
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-------------------------------------------------------------- r.mr~ u - u:mrn HATICHS ll[\{l.~11£11T rttaMI(. KAll'Al.A -----

Cashflow tables, production i• US dollar• 

Y1<1r 

Fi~r..:ial re;;ourcili • 
Salu, 11tt i!f ta• • 

fotal ca.-11 outt'llill 

Tutal ;m1ti 

llperati~ Ct'ftf • 

Coit of fi:ianca • 
R'fli)J1er.t 
Cvrpor ate ta~ 
Dh•idtnd' paid 

SarplUi { deficit ) 
CU1Ulated ca5t, balancr 

hfllill, local • • 
Outflow, local 
Surplua C deficit ) 
I11flov, for1ig11 
Outf !Oii, foreign • 
Surplu5 C drfidt ) 

llet Cilihflilll 

CU1Ulat~ 11et mhfli!W 

I 037119 .000 

'.10asJ. 700 
1~.000 

!~.000 

S..~445.900 

0.000 
0.000 
0.000 
0.000 

4126£9.800 
'126&9.800 

5&73$.800 
3111516.800 
l 8:ial!O • 000 
5mn.ooo 
'.J(l2931 .200 
12G7B9.800 

4l26&9.300 
-~OT.1817 .000 

$&9'.12.310 
~-.BOSS .100 

0.000 
0.000 
0.000 
0.000 

1som.100 
1203113.00C 

814579.900 
rnrn.100 
'.Y.J9g(l5. BOO 
mit!SUOO 
290317 • JOO 
~:n.:ioo 

790UJ.200 
-'.r.n374 .000 

19'34 

mam.ooo 

&252.W. 
; m sso .ooc 

:n~::.T.ltl 

74~1.3t'-O 

IG~2.400 

5~.~ 

0.000 
0.000 

711S34 9 • 3CO 
19914E3.00fl 

9711&31i • {100 

45&4(13.200 
~•mz.soo 
7~.3(lO 

S3:t~gg,zco 

26&111.100 

IOOEIW.000 
-mmn.oon 

133i331.000 

™12~2.4(1{1 

l S3'3i. 300 
~m.7ro 

O,t)(l(I 

{! .C(l(I 

9;5847 .200 
2s:mrn.ooo 

10'.l~lSll.(KI() 

4E~f.tl2 • 00(! 
SG'.1470.!CO 
mm.F,tl() 
520735.7;10 
Z7f.377 .(1(\(: 

!%:i£.S5.0(10 
-llf.'..!Stl2.(l{l(l 

193G 

1S~97.006 

0 .000 
lmt9'7.000 

~.!CO 

0.000 
~42.400 

mo1B.300 
i.!Sl&.650 

0 .coo 
0.000 

llSI & I Ii.GOO 
3&88917. 000 

103252..000 
4S726UOO 
575239 .600 
mm.BOO 
510795.700 
27&377.JOC 

1063454.000 
-9m7.150 

1997 

1819697 .000 

0.000 
1&29t9i' .000 

8113241.~ 

-118'.18.889 
£,7•142.400 
1~.700 

648l!l .010 
0.000 
0.000 

3'6455.600 
~JS'.l82 .000 

1032514 .000 
451LIK.400 
575239.6''1() 
rnm.eoo 
4ZS95G.HOO 
371215.~ 

11msJ.ooo 
1 (17024& .000 

---·------------------------- -- - ---- - . ----- ------- ... -------------------------------------
Tilfi' i Sailita.-yvare - l\~rican Cerni< --- Ilardi 1gg1 
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~-:&coMFAR 

~ .'! !Jtl!IJO 

-------------- -- -------------- ---------------- ------------------- ~:tr z. ! - t=cnrn =YI~ :if'-1' .. llFIOT FRtU~. u.:o -----

Cashf low ~ables• production ia US dGllir• 

YHr •• 1$93 

Total caih i11fl011 lmli37.000 l:mG97.000 1mm.ooo 
--------------- -------------- --------------- -- ------------- --------------- --------------

riroi!ieial r11.'0Urc11 
Sain, Mt i.\f ta·. 

Total iliilh 

r.r,.rating coiti 
~uit uf fir.ar..:e 
R~11t 

r.urp.:;ratf ta• 
tli11idfn.ii paid 

Surplu& C deficit \ 
C:uaulit~ cw. balar.ce 

hflilll, focal • 
~tf lc•i, l"ill • • 
Svrplu& C deficit ) 
l11flC111, forejgr. 

(l;,tflGW, for1i9r. • 

Surplu' ( ~:ic it ~ 

!lft caiMlow • 
C-<11Ulated 11et caillfl~ 

0 .ooc . :i .OOP.l 
&m,2.'°° Pm.~co 

l 2:l'n~ . 700 I (15£,{\J. 500 
9n;(l~.36r. m~.~ 

::c:3W.300 :mss&.~1 

O.COO ll.OOC 

734~5.GOO tl'$::i3.~l 

53t9&'.lB.(!{l(! 5377~-.ooo 

l(l'.l152UCO 
&6.".(:45.~ 

37l378.SOO 
mrr2 .. tt00 
'34735.700 
:,ll;2:Jn .coo 

2~5bal .300 
mm.BOO 
~3ms.:oo 

JtnTI.OOC 

22Sll!lt. j C(I 

~Bz:i&.(l(l(l 

;1,X{I 

&7~~1.2 ·'(;1 

S::77ii.;7{l 

1~1.4!'.k~ 

3~5i .. ;!1\1 

.. ""'' \f.,\•\"'\• 

53C'Ji5 . ~-~ 
f.S{;c'l{:~ • ~: 

1C37S2~.~ 

~~ .. ~.cc 

~3~73S.7i1C 

:itn71.lX 

21'.s:!Ol • 300 
3&57033.00{! 

&7mi.\l.1.'.l 
&347~.m. 

l&~g.:;;.": 

F,13'H.l:Y.' 
il~'..l.:JC\) 

i'.mi~.700 

&~5t~l~ .C-~rC 

o.oco 
1>7m~.\CO 

ini;u~ 

liOC:7•.,IOO 

~;-;317 .60\i 

7&~-311>.tl-~ 

10325~~.-JOO 

E~~::.~~ 

rn3uo .&r.o 

3f.W7 .(1(1{1 

7&X5~.~00 

Si 199£.9 ,(lO(I 

l~.000 

0.000 
mm.'-.'l('! 
21561. ill) 
i~m.soo 

W31>37 .&C;O 
:>.(100 

5333~ .llOO 
~.()(l(l 

1o:r.s2uoo 
BQl971.BX 
171552.300 
797172.SC,'l 
mm.JOO 
XT.!75.500 

751767 • 0;1:1 
597173&.000 

----------·------·---------------------------------------------------- --- ---- ·- -- -- -- - --- ---- ·-------. -. --- ---· ---------------------
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Jft:,:1~ 
idi~ COMFAf ~:I l_'tllD•J 

----------------------------------------------------------------- CIJ'JAf 1 .: - l~ITrn ~n~ lt\IUFl(llT PmAlll(, t:All'U -----

Cashflow tables, production i11 ::5 .:Olliri 

°:Nr ••• 

10397.000 I r.:JG37 _ 00-1 
--------------- -----·-------- ---------------

fi~ial iffOUl'CH • Cl.OCO ~.000 ~.{'.;.-:;) 
S.lti, iift r.f ta. • . 1~ .ooo I~ .GOO u:~; .oc~ 

fo~al aiiih 
Op.r1ti~ C.-iti • 

Coit ;if firoiliCI • 
lepayee11t 
C..rf!N ate ta-• 
DividN.11 paid 

Surplus { deficit ) 
Cululit~ i:aih Nlariet 

I:ifl;;w, local 
Outflow, local • 
Surplus { cleficit ) 
bflow, fortign 
:Jutflou, fiJrl!ign . 
Stirplu& < deficit ) 

l'ott caihflow • 
l'.111111atrd lift Ca5Mko11 

--------------- --------------- ---------------
n.ooo 

timZ.~ 

0.000 
~.000 

mss::.300 
~.000 

10'.1151UOO 
lmll40.00C 
-19GSIS .GOO 
mm.BOO 
21&9SS.OOO 
~14.IJ('.O 

7'1SGUOO 
G71m7.000 

tl.:JOO 
~41;1.,!X! 

(l.()l.'.C 

0.000 
~m1uoo 

:;g:oi.soo 

1o:r.s~~ .ooo 
1mm.~1 

-1'.H=i'uoo 
mm.soc. 
21G3S6.000 
SllOZIU!OO 

7400~1.700 

7~533~(\.~ 

t?,~tZ.t~: 

::.:~:) 

c.~1 

tlGaG3.000 
~t.:ioo 

:w:z 1 :. 000 
9mt9•.r.i:~ 

:~zs.oo,: 

- l 9{:r.O'.i .;JO(• 

~ lt'.158 .11(11~ 
sgczu.:::~ 

7:JS"":;iSS. ~:l(l 

m1~~s.~~ 
-----------------------------------------··--------- ------------------- --- -- -- -·----- -- -



I 
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I 
-------------- ----------------------------------------------- ---- (~ ~ i. ! 

CaRhrlow Discounting: 

I •\ [~it'.!' paid \lfrM lift ir"oee fli.IW: 
:fet prtHllt Uilut •••.•••••••.•• -'.)'S5J&'3.~ ilt 

I11t1r11il bt• i!f lfturl\ CIGfD . . lC.~I : 

I 
!:>) :ltt Yorth YefliUi !let caih rttur11: 

lift pru1r.t viii~ •••••••••••••• H:i972l.OO et 
l•terllill ~iltt of R1tun <l~i:Ei'.) • • :.'.l.TI : 

lZ .re : 

c) lntf1'11al Rittt i)f l:1turro illl total i~&tlfnt: 

I Net pruent ualut ....••.••..•.• l&l0~9.M at 
Intm11J late of R1h.1r11 C IRI: ) • • IS.G9 : 

:let Uorth = ["-'ity pitid plui re~rvts 

I --- ·- ·- ·- ·------------------------------------------- ---------------- ·---------------- -----------------------------------------------

I ' 
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I 
I 
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-----·---------------------------------- --------- ------- ---- ···--- cor.r~ 2.: - tit:nrn t:AHGtlS l)[\J£ll':r:'IEKr PR:JCRAIV!C, KAll'Al.A ---- -

Het I nco•e State•ent ir. US ooHari 

YHr • 

fotal WIH, ir..:l. Hiii h~ • 
Lu~: 11ariablr C1!$b, incl. Nie~ ta•. 

UariablP urgin .. 
l\s : of total sales 

~n-variable i:ll~b, 

llf;eratit111al 1a.-gin 
As : of total salo 

Co~t of finance 

'rt1~r; profit 
AllG11arrcu 
h.able prt1fit 

Ta"' 

!:et profit 

Oiuidfnd& paid 
~ndbtributed prGfit 

ind. dfpreciatfon 

Ai:c11111l ated undi 1tr ibutfd profit . 
Cros1 profit, : of total salu 
lltt profit, . r.f tt1hl &ale;; • 
aOE I :let profit I i of pqui ty . 
ROI, Net profit•int~rut, ': of invHt. 

t:r.l3::s.~ ... "l(l :ll5om .rir.c 
5,,,~ .. !.le\1 7?0~.f,()(l 

779471.ll{'ll 1073771.(l(l(l 
SS.015 58.35~ 

11~9.00Q Dl!i~ClU.00 

--------------- ---------------
-~713'.H .500 '.l'.n361.9{1G 

-JS.606 21.~:)~ 

0.000 0.(100 
--------------- ---------------

-rn3S7 .C<\G 3923£.7,,~n 

ma&n.c-c.~ 1~~~65.0(10 

o.coo 2~ 3£.37 • ~.{;1 
0.\100 (\.\1{HJ 

--------------- ----------------
-471337 .('.(l(\ 3'3236' . S1~n 

l\.0(10 O.Oflf! 
-rnJ37 .ooo 3323&2 .5110 
-'71397.0{l{l -7303~.SO:I 

-35.1)01) a.2114 
-35.f.(lf. 2I .7'1~ 
-!Ui'Ci I I n.,.., 

11.f:'ll 

-10.34& e.~.~7 

l~~ :m 199£. 

2:1m2J.Ofl(l 7~9~630.0M 2232630.000 
~11-;t.'.(: .F,:)D 3'.:.r.594 • 00(1 95S594 • OC{I 

--- -------·---- -- --------------- ------------ ---
1:11SSZI .G:JO 13L~Cl:i&.OOO 1:moJG.ooo 

53.~;3 sa.oos 58.00S 

KIG1(,S.f,(l(l 690168.S..'l(l 6g(ll68.600 
·----------- ---- --------------- ---------------

5SSSH.300 &JJ&;7 • S~G 633SG7.~00 

·;b,,3S8 27 .769 21.769 

1 &20(12 • ~(:(l 153637 .!!O(l 144018.900 
-·---------··--- --------------- ---------------

4 3'3S; f;, 1(:(\ 4WZJ0.40(l 4B9B~9.400 

l~~7i3.".0G :37010.000 131530.000 
2g1~'3l .l(l(l 3~3223.~r.o ::58319.400 

fi,\1fl0 r..ooo 0.000 
--------------- --------------- ---------------

~33Bh1 .1(1~ ~~Wl.400 ~B3S49.400 

fl .nf~O 0.000 0.000 
;1:;:;;o .JOO 'Br.no.~oo 46994'.UOO 
?S~ 775 • f.on G3£.r.O& • 000 1324855.000 

I:l.bSG il.O'.la 71.~60 

l3.6SO 71.038 7Uf.l' 
13 .137 1UJ7 14.829 
Ii .3i•l 13.708 13. 706 

----------------------______ .. _______________________ ------------ ---- - - -- ---- --- ---·---·- --- ----- - .. -- ---------......... ---------- ... ------ ....... --
Iilt;' £.ar.itilrywort - Africar. Ceraaic --- r.arth 1991 
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------------------------------------------------------- ---------- m~ z. i - l:t:nrn ~mlllS [i[l,'[Ul'llNT r~-. KMFAl.A -----

Net Inco•e State•ent in US dollar& 

~Hr 1997 199S 199'.J 2000 7001 

Total salee, irrcl. ;;alea tax 2~S2GJG • 000 22326'.l\l.(1{1(\ ~267630 .GflG ~n~s~.ooo 711r.GJO .000 
ln~: YariBtile cogb, ind. Nin ta-. 9SS53'.C00 ~"S~.000 ~:iuion ~.ss~.000 9585..114 • 000 

--------------- --------------- --------------- ---------- ----- ---------------
Variable urgin . . m~o:it.00(1 m'o:.:t.c100 m~ri::i;.{l(lC 1:mo:.iG.ooo 132~0:.:t.OOO 
A& l of total salu . 58.005 58.CCl'.i s:uns 58.005 58.005 

Non-varial.ilr c~h. incl. de!irei:.iation 6{1' 168. 500 '~.(.l'.(\ ~~g; £.B • [.{if. Z5£.9JS.500 T''*911l .li00 --------------- --------------- --------------- --------------- ---------------
Operational aargin . 719867 .BOO s;E.•t:. -:~:c I O~SSE.S. (l(l,'l Hlf>il!S.0{11,l I 06711l!.00() 
A1 l of total salee . 31.537 ~1.l('-6 ~5.SIS ~£,.7~3 '6.m 
(.{l~t of finance . . . 13295&.700 12C•73tt. 70Q I 05£.fl'.i. ~~":(l B&TI6 .. Z70 G9m.lll!O 

--------------- ---------------- ---------·------ --------------- ---------------Gron pr;,fi t • . . . . f.SS311.600 795233.&ll(l 9407~4. ~(:"'-i 3783~1.BOO ~7695.200 
'lllOllancH . . IZD1bS.CGO :~ms.t1t:o ll6'.ili3.00(\ lll71UC'.O 1om&.ooo 
Ta-ablP pri;fit . . 0.000 SOB~OZ. ir:O B~Jt:~.sno SDf,£:27 • B{:O 1.19(l'4!J.200 
Ta~ 0.000 2033611. '.}(l(l 32SSS!l .3CO 3~!;651.100 :JSGfrn.700 

--------------- --------------- --------------- --------------- ---------------
Net profit 596911.GOO 53JB72.7(l0 Glr.70&.;0G 6Ju:.;30. 700 64151~.500 

DiYidend& paid 0.000 o.ooc 0.000 0.000 0.000 
Undistributed profit 596911.GCO 591B72. 7f•C 6!'rl%.4nll 631630.700 641515.500 
Acc1J1Ulated u11di&tr ibutPd profit • 1911767 .000 2503&40 . 000 :i1m4t:.ooo 3746037 .000 43l!7553.()(l(I 

~rosa profit, t of total sales • 25.712 3U3B ~l.D2 42.360 4-3.703 
Nrt profit, : of total 111lu • 75.717 75.913 i'f.."i'S:. L7 .&74 26.104 
ROE, tlet profit, t of equity 17 .7£,G 17 .317 rn.m 13.tn 19.419 
ROI, Net proflt•intere5t, : of if,yut . 15.598 15.~:'S lS.S~O IS.&11 15.m 
.,. ___ -------------------------------------------------------------------------- - - - --- ------------------------------------------------
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---------------------------------------------------------------- co::r~ 2.1 - t:XIlrn ~TH!llS r.£!,'[U.lfr.ENT PR~Allll. KMFAl.A -----

I Het :nco•e State•ent in t:S .1ollar1 

I YHr . . 7002 '"ll"u.r: .-.n"" zoos 2006 4\'\· .. · LVV.,. 

fo~al ~alu, incl. salH ta• 2262GJO.OOO ~767630.0M z7q~GJn .:~:~o 2~8~630. t}r,o 278LGJO .OOO 
Lt~: vari~l• c.o&t&, ind. wl•• t.l~. 358S9UOO L."59'.0(\{l SSZ5~.00(l !.1'"~9~.CIOO 358S9UOO 

--------------- --------------- --------------- --------------- ---------------
U11riable 1argin . 131'03UOO 1:mo::E:.ooc' 1324036. rino l32~03£ .• (l(l{l 132403£:.00() 
~ t of total ;;alH 56.005 sa.oo~ ss.r.'Js ss.nos 53.005 

Non-variable Cl.'&t~, incl. deprMiatil.\11 194~19.ZOO 19%~19.20~ 13.\~lS.3\11! m~J3.3f:(1 19mS.900 

I 
I 

--------------- --------------- -----------·--··-- ---- ------------ ---------------
(lperotional 1a.·9i11 11~17 .00(! Im~l7.000 ll~Sf-17 .(:0;) ll1%17.0ClfJ 11Z9Gl7 • 000 
At t of total .;alei ~HSl! 49.433 4~.TB3 ~'.l.438 ~HBll I 
Cost (If finanu ~mu~o 21Stl. 770 (! .ri:)(l (l.(J{li\ 0.000 

------------- -- --------------- ------------- -- ---- ---- ------- ---------------
i:rl.'5& profit IOS245UC{I llCll!OSG.OW 11~3£.;-: .DUO 11L9Gl 7 .O(l(l H29GIB.OOO I 
Alllillilnces 107356.000 33:!37.fiO(l 1~~s~ .oan 31(\~3 .0\10 ams.ooo 
Ta~~le pftlfi t mm.soo 1orom.o~,, 103~?3-:t .. 0~\1 103Sr:Z3 .00'1 1041173.000 
ra~ nngg.oco ¥11637 .~00 ~1~.1m.3Gn mm.100 maG9.ooo I 

--------------- --------------- ----------·- --- - --------------- ---------------
!let profit G90G5~ . 6{10 70+3t;S" 1 (h~ 7tS7L~.0{10 m205.GOO 112749.GOO 

Oividends paid (l.000 0.(';(l(: 3S7Bi;2 .OOil 357102.BOO 35Kl7UOO 
I 

Ur.distributed profit 63065~.600 70~368.H'.\I 3!;7Bf.'L ,;1!l(1 '357l02 .soo 356J7UOO 
A.:c111Ulahd undi&tributfd pri)fit 5013201 .r.oo 5762575 .o~~ morn· .C•(l() £.~ 37540 • 0(10 &353915.(l{l(l I 
~roes profit, : 1.1f total sa~u ~1.m ~B.5~3 ~'.UBB ~3.488 ~3.~38 
t'et pr11fi t, : (If Mal HlH 30.251 :.o.z~.r. "' "Irr 31 .729 31.225 .. •1 ... ':.." .. • 

ROE, Net pr;;fi t, i of l!'~i ty 20.901 2L3~Z ;: .f.Gli 21.6~0 21.576 
R\JI, Nft proflt+inhrut, ; llf l1111ut. ls.9F7 l~.,723 !~ .. S(lF. :5.,75 :s.m 

I 
r;;p~ :. S;ir.itaryware - Africar. CEr111ic --- llarch 1991 I 

------------------------------------------------------------------------- . -·· -. --- - -- - ··--··- . ---· -- ---- --·--- ---------------- .,. __________ _ 
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430 ,;,.:.i~ .. ~. 
~~F~coMFAR ~ .:I Lllll[t1) 

----------------------------------------------------------------- mirrs. L .i - t11mrn N;'ITll)l:S [l(IJ[l.OPl'a[NT r~RA.'11£, KAllFALA -----

Projected Balance Sheets, con st-rue t: ion in L:S Jolla•s 

Year •••• 

fhetl a!sets, no?t of deprpeiation 
f-0115tructir•n in prt19ress 
C.11rre11t asseh . 
CaEh, 1.-ank 
Cash surplus, finance available • 
Los! carried forward 
loss 

Total liabilities . 

[quit~ capital •• 
R~seM!!, retair.fd pro;it 
Pre.fit .•.•..... 
Long arid "4!diu• ter• debt 
Current lial>ilitifE ••. 
Bank overdraft, financf r~uired. 

Total debt •..•••• 

Equity, i uf liabilities 

1991.1 

1516302 .000 

Q.MO 
15~2.000 

(1.(\1_\{\ 

0 .OO<l 
n.ooo 
MOO 
{l.000 

0.000 
0.000 
0.000 
(\.(\(\0 

0.000 

lCi0.000 

1331.~ 

152h307 .on.~ 
2909SS5 • OOC. 

!) .~)(I(', 

0.{\{'.(l 
(\.(Ir.I) 

o.oon 
n.000 

~.\1f\(l 

r..;ior, 
113'.)!}00.(l~'l 

0.(\(\(\ 

n.::inn 

1 l '.l3(\(l(l • (\(\1) 

Tilt::; ~ Sa;.i~aryware - Africart C.era1ic --- narch 1~91 
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w.~· ., ~-~ 

~i..UcoMFAR11 
'" ~·t Utt[f_11_1 

------------------------------ ---------------------------------- ccrr ~R 7 .1 - ;mnrn t1A m.Ns mrnorr.£HT P~~~-. ~:IW'~A ------

Projected Bala·.--.ce Sheets, Production F• LIS dull;;<$ 

Ytar 1m 19~? tnf!,1. 
J.;J..,l,. !SSS 1936 

Total a&Hh \\67311.000 ~91~0.0tiO ~66 to~S. !JOO S rn'.l6SS . C•)O 56156116.000 
--------------- --------------- --------------- --------------- ---------------

Fi•id aneh, nt?t of deprrciation j\J3'JO{l .00(1 2!!37714. IJ\1.') ~S6Zli.7 .1X.~1 71 ~654•).(l~(l l6'.l(l35J.(IQ(l 
CL1r1~trudio;1 in pr~re~s 0.00, 0.000 O.tJfi~ r .OOC• 0.000 
r.urrer.t as~et& imsuoo 1~1243.2(.l(l :~7 ~s~ .1 (;:J 22J7i7 .7(\(i mm.7oo 
Cam, t.allf< ms.os" S6Sf.og7 59~~.S87 m:~.;£.5 6t\S4 .~i; 
Cash 1Urplus, fi nar.ce available ~12670.JOO 1203lB.t\:lC\ 13~ l t6S .::::)11 ~s1-:313 .000 36Sl!93~ • iJOO 
Lon carried for11ard 0.000. •71397 .O(lr, 7303~.5(1\1 0,(l(:{l 0.000 
lQ5~ rnJ37 .ooo 0.•J•)(l l1.:.·1!1~1 1).!)fiG c:.ooo 

fotal liabilities ~m:m.cl(lo ~1!69160.0(1{1 4B£Hl:L5.(l(;(l Sl'.l36S5.0\1(.l 5[: l 5bS6 • 000 
--------------- --------------- ---------------·- ---------------- ---------------

[qui ty capita! JJ034B7.000 3303437.(l(l(l 3303~S7. {IOC 33(13~B7 .c1r.n 33t\:tm.ooo 
Reserves, retained profit o.r.oo (l,DM i'i.0(••) 35477S .6fJ1 a:isnoti.(100 
Profit (: ,O,'l(I 337361.50:! 4333J(l.tf:ti ~80~'.fJ.4(l~ ms~:uoo 
Long arod 1eiliu1 ter• debt 1133000 . 000 1133(100 .1):\ll 1077165 .fifl!) :11m~~.•)fln '.3331~6.100 
Current liabilities 30Bll'.l. 700 40'..llO. 5fn1 4f.~E-2 .SS:1 ~Bl'.l7 .14(1 4Bl97 .140 
Sank overdraft, finance re'l11ire;1. 0.000 fl.\\00 1J ~01){) (J,!11)11 o.oor. 

fotal deM lltJSSUO(l 1173311 Jti~D 11~~7~B.onr. I\1611~~ .0~1(1 9Bm3.'..bJO 

[qiJity, t of liabilities 73.347 67 .s~s £7 .3S:1 6J.S33 SS.S~G 
--------------------------------------·------------------------------ - -- - .. --- - ---- ------ . - -----· -- --- --------- ------------------------

Till'; f. ~ .• ;;,\:Mywa.-p - African Ceratic --- March 1391 

-----------------------------------------------··----------------- rr.-:rn 7 .1 - ui:nrn i1:;r:o1i~ ~£1,:r~orru:r r~nmM, KAllFAlA -----

Projected Balance ShAets, 

Fi •Pd as;ets, net o~ l!f!Prl!ciatior. 
f.or1&truc\ io11 i r1 progrtM 
Currer.t ilii5l'h 

Ca5h, ban~ 
C,uh S1Jrplua, finance a•iai !able 
l.ci~~ carril'd forward 
lo~s 

fotal liaoil'.tiu 

fquit\' r~pihl 
Praervl!il, ··et~lntd profit 
Profit 

I.ring ~nJ •t1J! 111 t~ri• debt 
f.urr~n~ li~l>ilitie~ 

~a11k ro11erl!< ~ft, fi noncp rt'111i rl!rl. 

Total drM 

1997 

1255367 .OOQ 
0.000 

220979.SOll 
~OSUGS 

4635386 .o~o 
0.00(1 
0.000 

6117716.000 

3'.1034~7 .000 
1:r24ass.ooo 
5££.9: l . ~no 
05426~ .. 100 

491'..l'i' .140 
r1 .~no 

Product: i ou i;, 

O .Cl00 r..r:n:: 
220S7a .snr. 7.7;~:R·.·~. Bnn 
WB~. ~.f.:. (J1G~. ~.f.~. 

516%~2 .nno :.3777\12 J:ilf1 

n.oon o.0nn 
n . •JM n . 1:110 

3303~87 .r.r.r. 
m1m.~r.n 

r.91B77. 7r.11 
7r,G6ri2 .111:1 

4Bl37.:4r 
o.r.r:n 

jJr,J~~7 ,(lfl;~I 

;sn1r.~n. 0r1f1 
r.J07(1f._4(1f1 

~~I~!'.'. l 4i• 

:1,0.r:r. 

~.r. . .-.r.r: 

(-l 7~Sti ,3r1n 
r, ,ri;in 

~0B4.S[~ 

m,Br,f,7.n110 
o.ri0r1 
11 .r11(l 

~::(l'.:4B7. nr10 
:i11q~r,.r:nri 

f:Jtr.~n. -:on 
'·. ! ':~r.r,. r.~1(1 

~81 'J,' .1 :.ri 

.•. : ,::~7 

2001 

8106183.0(10 

nma.zoo 
0.000 

120B7B.80to 
(;OBUf.S 

mo10~.ooo 

0.000 
o.ono 

130J~B7 . 000 
3746017,000 
f.4JS15.5•10 
'.\r.~1r,; . 700 
~r.m.14n 

n.nnn 

40, 7S3 
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I 
----------------------------------------------------------------- ff.llrAI\ 7.1 - u1mrn tl1Hl[INS ~EIJ£lllf'll£1lT r~~-. KA.'l'ALA -----

ProjAct.ed Balance Sheets, Production in US d()lla.-; 

I 
Yur 200; ~00~ L~O~ :-'.005 2006 

!Gtal a3seh S626:69.0l)(l '313~753.(11\(: '.!84 3'.!33. :ic11 1n2(:!;Dl.OO~ lO!iG19iO.l\00 

I 
--------------- --------------- ---------·--- ··-- --------------- ---------------

r 1 •fd assth, net ()f dfpreciaticm 703782.800 wu5.~or. 651 rog. HI(• 625770. 700 539933. 700 
rc11~tructio11 in P•tl'!)•ME (l.000 U(lO o.~:1(': (l.(l{l(l 0.00(1 
~•J•rer.t HHh 1201!71!.BOO Ttlll!iS.B~.(I ~inS7B . ~~.f: 22i!IFB.Bf:(l 220878.800 

I r.a~'i. to111L: t..'l1!4.SG5 &.'lSt.5G~- f.0~-~ • :-t·S GGB~ .5£:5 GOSUf5 
~i'i\ ~1rpl•1~~ final\Ce it-Jai hble 769!i32~ .(lO(l a22iq~o .cnn £~;i~~7 .:":Dn ~351531.00:1 3735075 ,(i(IO 
LOH CilrrjpJ for..ard o.or-o (l.(\(lf; ·'1.f:0~: f;,0(10 O.<W 

I 
lo;~ n.ono 0 .fl(lf: n .ri:Y~ :J.(10(\ 0.IJOC• 

I 
Tlltal Jiat·ilitiM B&<m:s • noo 913~~~.s.oor. 3~~ S3B3, 0\1f: Hl20633ll.Cl(IO 10561970.000 

--------------- --------------- ----·--·--------- - ------·--··--·--- ---------------
[quit>' capital 33(13'87.000 3303~B7 .000 3303~&7 .00~ 3303~B7. 000 3303467. 000 
Rrser•Jt'&, retained i;rofit ~'.!117553.000 5076207 .O(l(: 5762575.cr.o bl~:)437 .000 6497540 ,(100 

I 
rrt1f it 69ot5•.GOO 7043EB.100 715774.C\\in il~~ou:oo 7127~2.600 
tor,g and •Pili1111 ter1 dtbt 136277.600 O ,OE.~ o.r.i;3 fi,063 0.063 
Currpnt liiltlilitit~ . ~Bl97 .140 40197 .Hf: iBl97 .gn 4Rl~7.14D 40197 .140 

I 
Sank overdraft, fir1ance rpq•Jired. 0.000 11,fl(l(: n .Qi)ti o.nno 0.000 

fotal debt mm.1or 4Bl97.20fl ~BJ37.2~•) 42197.700 46197 .zoo 

I Equity, 1 of l iabi litiP! 36.2% 36.IGG 33.518 37 .3b7 31.277 
-- -- - - - -. ---------··---------- ----- -------------- ------------- - -- --- -- - -- ------------- ··------ -- - - ----·--------------------------------

Ti l!.'.: ~ Sani ta, yw~re - Mrican Ce1·a1ic --- March 1331 
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----------------------------------------------------------------- f!J!lf 411 Z. I - llHim NHTlONS [Hl£LIJPl(NT FiOOtAM, KAll'llA ----
Production costs f'or produc tTiles. ~ar~1Jn 

raw 1aterial (first) .•............ 
raw aaterial (other) ...•.......... 
utilities ........................ . 
e~ergy ...........•................ 
labour ....•..••..••............... 
1ai ntenance ...................... . 
spares ........................... . 
factory Qverheads ................ . 

subtotal fad!lry costs ........... . 
thereof variable .••.•..•........•. 
ad1ir•istration ....•............... 
1arketing. distribution indirect .. 
thereof variable ................. . 

total before depr. and interests •. 

total before intere5h .......... .. 
interests ....................... .. 

total production cost ............ . 
thereof variable ................. . 
total labour (of tot. prod. cost) . 
depredation borne by prod1Jd ...•. 

raw aaterial (fir~t: ............. . 
ra~ .aterial <other) ............ .. 
utilitie5 ........................ . 
energy ........................... . 
labour ........................... . 
•ai ntenance ...................... . 
spares ........................... . 
factor~· overheads ............... .. 

subtotal factory ccsts .•.......... 
thr.reof v~ri~hle ................ .. 
adainistration .................. .. 
aarkeHn9, fatrihution indirect .. 
thereof variable ................ .. 

total beforr. depr. 11nd interests .. 

total before interest5 .......... .. 
interests ........................ . 

total pro~rJCt!on cost ............ . 
thereof variable ................ .. 
tnf~I 1~t101Jr (of tot. r.rorl. co5t) . 
d~preciation borne by rronuct ..... 

Ye<1r: l 

266i6.650 
m1S.lOO 

0.000 
0.000 
0.000 
0.000 

6000.(l(l(l 
0.000 

76391.750 
i0391.751) 
43000.000 
469!U38 
m.tsa 

124090.200 

31240! ,0(1(1 

G.000 

312407 .000 
71193 .940 
44198.440 

198316 .300 

Year: 7 

4!M!.Cfl0 
67254.000 

o.onn 
0.000 
0.0110 
0.000 

6000.rJ()i) 
0.000 

114295.(1(\f) 
1082~5.000 

43000.00(l 
5125.000 
1218. 750 

162420.~00 

252936.00(1 
o .oor: 

2~n36.8M 

109513.800 
441i25 .nor 
9orn.0nn 

34es4.~):l 

s~!CS.9'''' 
11.{'11(\ 

O.C•O!) 
O.t'00 
t1.0i11) 

60t1t~.fl'l0 

0 .[1(1•) 

~g(·51J. 75f~ 

32Ll50. 75t1 
'J}il)f). •.H~r) 

,g~~.rns 

trlJS .938 

3343n9 .S•lll 
O.\l\10 

334309.~(111 

93086.UO 
44442 .19•1 

188316 .81)0 

Year: e 

~ !'!·~ ! .(·,1r, 
fii254. rr1:I 

11.('1i(I 

0.(r(rri 
11 .1)f11\ 

(1.1!•)1) 

61)1)11.r'rr11i 

fl. {1(1•
0

1 

1142~S .(i11r; 

1oe2~r..•\ 1 ir1 

4 30{)(1. fl{rf I 

1;1?r, .11(1(1 

I;· JS. r•.11 

1877:16 . f!f••! 
fl.r\(rl) 

l fl7""1!,. 9>rr1 
10'.l~ 13. 81)11 

t1.•.l1_~0 

ti a f1!;(~ 

t1.1F'".' 

ll oi 295 .11L11"1 

1119~95 .(1(111 

~]C:M .i1•)1! 

Sl~S.0•\r 

!Z!S. 7S·i 

351)135 .8(11) 

il.tltl•t 

J50736 .Sr1f1 
1;J9S11. afln 
•~625,ir(l(r 

rnem.~1P·; 

·~ lf}4 l J·f1~! 

€7254 .1
1"'.' 

(1J1111) 

OJr•'"l 
(;,Mf) 

sn(ti"• .:.•fin 

~ ,(!f11) 

I \4 7~~ JI! •'.I 

1on;·~1; .'1•••\ 

(1' 11i'l.rt"•'1 
~I ?s.!·,:·1n 
r.·1r i'.n 

!87iJU1f1 

'1.r\11(1 

1g·, .. ,·1r,,p1 111 

1'":1~1 1.qr111 

4I•m.rw 
67:5~ .1!f•) 

0.(1(1(! 
0.0\Jr. 
t1 .t'lt°lf) 

6(Ml(l .f1(l{I 

0.000 

II~ 295. u1l1.l 
1(19295 .OtlO 

4J•lru1.0QO 

Sl!S.000 
1219. 151) 

351'~15 .8011 

0.001'! 

350iJ6.80Q 
1~9513.90(1 

446?5.0!10 
1983!6 .800 

~ ! .1~ l . 0•)•1 

G725~ .ePir 
ll .0011 

ft.0(10 
n .MO 
(1,(1(111 

6CiQ1\ ,1)111) 

0.fltlli 

11479~.0{111 

l 1JA2'Jr..M1l 
4 JtiOf1. r~Oo 

~ t :s .nnrr 
1: 18. l'.,fl 

l s·:iJ6. ArOtO 
rl .(r(rO 

18771f1. 81111 

((19Sl1. 8(1(l 

4~fi7S JJC:r 
?S.l!U?O 

Year: 5 

41041.1)(1(1 
67ZS·Ul00 

0. Q(l(I 

~ .Ol)I) 

l\.000 
Q.()00 

6000.000 
0.000 

!H2'.l5.000 
109295.000 
~J!)00.01)0 

5175.000 
!2!8.750 

162 .. 20.000 

35(1736.BOO 
(1.000 

350736.800 
1095i3.900 
446i5.fll)(\ 

!8B316 .800 

Year:ll 

HIHl.OllO 
6725..000 

0.000 
0.000 
0.000 
0.000 

6000 .000 
0.000 

114295.000 
!OR79S.OOO 
430ll0.000 
5125.000 
121B. 750 

162420.000 

162420.0GO 
0.000 

1m20.ooo 
1~9513.BOO 

44625 .000 
0.000 

Year: 6 

4!041.QllO 
67LSUC'IJ 

0.000 
O.Ol")(I 
1.1.()()(1 
0 .OM 

6000.000 
0 .000 

114295 .000 
108295.000 
43000.~00 

5125 .000 
1218. 750 

1mzo.ooo 

350i36 .9(10 
0.000 

'.150736.800 
109513.800 
4'625.0(l(l 

188316 .8011 

Year :12 

H04!.000 
6725UOO 

0 .000 
0.000 
0.000 
0.000 

6000.000 
0.(100 

114295.000 
10A29S .OM 
43000.000 

5125 .OO!i 
1218. 750 

162420.000 

162420.MO 
o.nno 

167420.noo 
10~513.800 

44S25 .~00 
0.000 
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434 1f.,L"~J 
~lfcoMFAR 
~ ~ :: 1 1_111 I Pt) 

------------------------------------------------------·--------- C(lf!r~ 2 .I - llNJT[P NATI~ ~:ft{l.Of'l(NT PROGRAM, KAIFU ----
Production costs for productTile!, foreign 
------------------------------------------------------------------- - --- - ------------------------------------------------------------

raw eterial {firs~) ....•..•...... 
raw 1c1terial (other) ............ .. 
utilities ........................ . 
energy ........................... . 
labour ........................... . 
1t1intenance ..................... .. 
spares ........................... . 
factory !Jl.'erheads ................ . 

subtotal factory costs ........... . 
thtreof variable ................ .. 
adminis~rahan ................... . 
aarketi119, distribution indired .. 
thcre:if ~ariable ................. . 

total before depr. and interests .. 

total tiefore interest5 .......... .. 
intprpsts ........................ . 

total produr.tian cost ............ . 
therPDf variable ................ .. 
total labour {of tot. prod. cost> 
d~reciation borne by product ..... 

Year :!1 

H041.M~• 

67254.000 
O.lltlt) 

0.0011 
(1.0(1(.l 

OJ!(ltl 

6000 . l)(IO 

0,01J~ 

114295.0M 
108?95.!)00 
4JOOll.ll(ll) 
5125.001) 
1218. iSO 

1m20.ooo 

162420 .OC•O 
ll.O(lt) 

162410.00[! 
11J9513.90Q 
44625.00Q 

0.000 

4!Nl.~ 

672SU•10 
o.~ 
•'.0(,) 
0.001) 
tl.1\11) 

60(10.0t•.' 
•1.0(•11 

ue1s.11•1t) 

108"2:.~.1!{\f) 

~'.Jt!ll•'r .(1{\•l 

s 1 ~s . tl1'r' 

rZIS. 7';0 

l61frl.01)0 

!C•~:i .Oi''' 
t•.n~·i 

167fr' .1\!i(1 

Ji'r35 ! ] . gf:O 
HCS.IY•11 

,, .ll(•(l 

Vear :rs 

4!t~l.M" 

67~54 .r)iu) 

(IJ~ir) 

I) .(•flt\ 

(l.(l(I(\ 

O.!l•~O 

GO! l(i • O(lf1 

O,rjr.lll 

!ii ~'.JS .ll•:u! 

!08~9S.~oo 

•]11011 .(1(1'1 

5!1S.Mt• 
!218. iSt! 

!6~0l.(\ti1_) 

I~~m .ar,1 
·~~2s.110!1 
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1f!. . : t ,. ·'\! 
\r.'(~··. 1\1;l1 
...,,, • • • 1)1 C.41 

~~~COMFAR 
' ' I I It! l (11) 

----------------------------------------------------------------- COl!f ~ ~.I - LlllJT[~ "m~11s ~P~LOF~!IT Fl1~iW(. KAlfAl..A ----
Product l on costs for product Tiles. l~nl 

raw 1ateri3! ffirst) ............. . 
r;i;.: 1aterial fothe•) ............. . 
;itilities ........................ . 
energ-; ........................... . 
labrur ........................... . 
llJ i ntenance ...................... . 
spares ........................... . 
factory overheads ................ . 

subtotal f.:idory costs ........... . 
thereof •Jariable •......•.•....•... 
adainistration ................... . 
1arketing, distribution indirect •. 
thereof variable ................. . 

tat.al t>efore depr. and interests .. 

tatal before interests ........... . 
interests ........•..•....•......•. 

total production cost ............ . 
thereof 'J~riable ................. . 
total labour {of tot. prod. cost) . 
depreciation borne by product ....• 

raw 1aterial (first) ............. . 
ra11 1aterial {other) ............. . 
utilities ........................ . 
energ-1 .......•........••.......... 
!~our ...•.......•••.............. 
s!inte!'..ance ....................... . 
spMes ........................•... 
factory overheads ................ . 

subtotal factory costs ...........• 
thereof var i~ble ................. . 
ad1inistration ................... . 
mketing, rlistr!bution inrlirect .. 
thereof 11ariable ................. . 

total before d~pr. and inter~sts .. 

total before interests .........•.. 
interests ........................ . 

to~~( pro~uction cost ............ . 
thereof variahle ................. . 
tot~[ l~bo11r <af t0t. pMrl. ~o~t) . 
rlepreciation borne by p•odud ..... 

Year: 1 

•11276.9!.l(I 
'.l6E7 .95~ 
IJ7:' . (IO{I 

'.JO!S(I .1(~1 

9"J&i .500 
1'.l6s. ;i;o 
'.lOll.2~1) 

14250.0t)I} 

1msuoo 
lt22Si.200 
14S2UJO 
216112 .240 
939Ul2 

IH692.i'OO 

167343 .500 
0.000 

167343.500 
91646 .srn 
!356U40 
19650.820 

Year: 7 

71\272.0\lO 
5643.0(•(1 
2000 .000 

42961.000 
11851)}01) 
lS~!l.~M 

3300.0110 
m5o.ooo 

155776.000 
12m1 .9oo 
14983.500 
2629 1 .500 
14453.250 

197041.000 

116691.800 
0.000 

m~~1.eoo 

:•nr;:..l'ln 
1mnN10 
19650.820 

6'.l!J!.:l'tl 
i7~6 .550 
I i3t1. !'(•' 

1748J.H11 
10783.S(l(l 

IH:J.i1}! 

~liUSO 

l 425') .'ltlO 

1'.!679~. !•lO 

;OiSf~.5(1~ 

1•7BE.51tl 
mw.J~t• 

IiZB5.))l 

175831.l()fj 

195547 .ti!'l1 

19SS4Z.ti~tl 

ll~84S.8•)0 

15270,]91\ 
msr..a;r• 

Year: S 

7~272.0ill•. 

56fl.0(ltl 
~~~•) .•JOn 

42961 .0!)0 
1!8S1J .fn'O 
! ~(\·! .''!10 
11(1!1 .0011 

14'.:St•. 1)i•t.i 

15577& J1~1i 
l ~6'j~ l :Jnn 
l4?nsnn 
26281.5•11) 
144S3. 250 

21669f .A1l1i 

n.O•lO 

mrn .onn 
14r~9r;. I 110 

l6S·, . J•'!" 
1%Sr .. ~:(• 

iC'::)'.''' 
~5.;]. ~i1(1 

)1!1')."''"' 

P}qJ•f··~ 

I! BS•'. t!t!(1 

151'11).f}Otl 
3Ji't1.0i.lt' 

1;2s·' .1111•' 

l~S776 .t•r!1) 

1~m1.~)I' 

H99J.'itlf!. 
~li~Sl .51'(1 

!HSJ.2S1) 

:1£rn .H'1? 
•\il;l(i 

21ff,3l .so~· 
!·;:"•9JS.l·.1•i 

lfSS1.•.ot111 
rn51J.s:n 

4:9£.J }tV• 
l I9';•) .•\111 
!5·."t~) .1'\1)1) 

·~]fl•l/11'•(1 

l4?Sf• .fl1V1 

l SS77~ .f1;·1r 
1.1r,r ~ l. ~11:1 
1~:1~3y.,1 

7r. ~~ 1. ~1)(1 
14.;SJ.::.11 

:~y1r~)r .~(I!) 

II .11110 

i····~f/18 .~r1r1 

l !'\'''l'l'. .. :ri'.·! 
t~rr:n ,111,n 

1 ;:ir.7. r~·'' 

~(l\'lfr.•l(1l) 

<~~(Ju)f) 

IH!S1l.titY• 
lS(lJ). (!''~~, 

3'.!t"' .t'li\f\ 
I' ZS11 • •)00 

!~5776 .t)t)ll 
!2ESH .9!'-11 
h~~J.50•) 

~5281 .51\(! 

H~S] .~S~ 

215~·H -~'''' 
(1.(1t1(\ 

r 4f,~~s .10(1 

1m1.\.ti(1·j 
l '}•~S•.1 JJ~0 

iear :hi 

7t(7= _.11_)1) 
~6~ J J 1·:1ll 
:nno.r11111 

~:%1.0~1) 

l !B~·" _r . .-,:1 

! ~~t' ~ ~,~,,:, 
~Jrtr. .!l!·ll 

14'.~Si• J•·i~• 

I SS7ib.~t•!l 
l 7G~4 l . ~C·il 
14993 .Sr!r' 
76 ZR l • 5r11) 

H4S:> .:sn 

7Mt~lif!.E:"O 

n ,in\(! 

~r.-;~.-,q. ~Ml 

l~··~1r .. 1nr1 

1~r;~1\ :n111 

1:sr.7. s~.n 

74~T~.~ 

~HJ.(\(\() 

:;tX'f).t'l\'l(l 

~:~61.ll(\ll 

11850.(l(lt) 
150!) .1)(11} 

'.J30(r .(l(l(l 

14250.000 

155776.NO 
!2f541.~ 

14~8-J.SDO 

26~1.500 

l,•53 .zso 

!970H .OOt) 

Zl669l .8110 
0.000 

216691.900 
14n9~s.100 

16550.000 
1%S'l.9i0 

Year: II 

M72.0ll0 
5643.MO 
2M~.ooo 

42961.000 
11850.000 
!St'!!.Di~ 

3300 .000 
m5o.ooo 

155776.000 
12fi541 JOO 
!4g93.SOO 
2r,2s1. 500 
IHS3.2Sn 

2f•5653. 400 
O.QOO 

7; 1 ~r.r,3. 4(•0 

141m~.1M 

1r,sr.n .rioo 
9Cl~ J64 

'iear: 5 

mn.~ 

sm.ooo 
Zl'00.000 

•2%1.(~lQ 

11850.000 
1500 .000 
3'.lll0.000 

1mo.ooo 

155776 .(lilt) 
1Z6541.900 
14383.500 
26281.SOO 
14453.250 

moH.ooo 

21E69! .800 
l!.000 

216691.00tl 
140~95.100 

16550.000 
19650.BLO 

'tear :lZ 

74272.000 
5643.000 
2000.000 

42961.000 
11850.000 
!500.000 
3300.000 

14250.000 

155776.001 
126SH .900 
14983 .500 
26281 .500 
14453.250 

197041.000 

205653 .400 
0.000 

71\~6S3. 400 
1403%. !00 
lfiWl.00~ 

8612.364 
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436 t.~·.: ---'"1. I .. 1'i)ljl . , f, LCJ ~ ... t.;COMFAR 
~-·, . : 1 IHI If.I•} 

----------------------------------------------------------------- Ci!l'IFAA Z. I - UtHTrn HiHIOHS OH'£l0fll[HT FRIUAlll, KAlfAL~ ----
Product: ion cost:s for productTiles, laol 
------------------------------------------------------------------------------------ - - - - - ------------· ·----------------------------

ri111 1aterial (first) ..•..........• 
raw 1aterial (other) ............. . 
utilities ........................ . 
energy ........................... . 
labour ....•...•.......•.......•... 
uintenance ...................... . 
spares ........................... . 
facb1ry O\'Prheads ................ . 

subtohl factorr costs ........... . 
thereof variable ................ .. 
adainistration ................... . 
•arketlng, ~istrib•1tion indirect .. 
thereof •:ariable ................. . 

total before depr. and interests .. 

total before interests ........... . 
interests ........................ . 

total production cost .....••...... 
thereof variable ................ .. 
total labour fof tot. pr()d. cost' 
depreciation borr.t by product ..... 

'r'ear: 13 

H272.000 
5643.1)(11) 

2Q00.(ltl0 
429€1.0li(l 
11850.~(IO 

1500.il/!9 
330•).ih!O 

lmti.Q(lt:i 

155771).fJ(lO 
12~541.%0 

H993.500 
26ZIH .SCrO 
Hm.2so 

197l~l .lltl(l 

2056SHt)IJ 
0.00!1 

20S6SJ.4M 
140995.100 
16551).000 
B61Z.364 

mrz.00t) 
56~].0(•(1 

~00.llt'IU 

4n6!.0r)r) 

ll89).(\1)0 

t51li1.rl1)n 

J]('•J. f!t)(t 

l 55776 . (1•)(1 

l ~6~~ l . 31)1j 

l•:JS3.50ii 
ZfilS 1.5r1r1 
14•53.iS!i 

197041.(lt'IO 

lfl5E5~. ~;it) 

v .f1111) 

141)995. l flO 
1mo.(·•:11• 
l!ii!Z.J~~ 

'r'ear: 15 

i•~!Z .l'IOO 
~r,n.01111 

Z•.lll1l.11t)1l 

•2%1.f'l!O 
l!SS!l .(l!ltl 
J t/•l' . r1r11) 

H2St1 .t•Jti 

155776 .1'1!:\ 

!~&~~I. 9(11) 
l ~'.103. Sf111 

?r;·~B I . 50i1 
!.J.tS] .. 25!-I 

~t•56SJ. ]:r:i 

I' .'1(Jr) 

Htl9~S .1f11l 

!GS~rl .')("1 

8£1:.:•7 
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-------------------------------------------------------------- Cillf"A.V 2.1 - ~mo llATit..'!S 11£\1£1.IFlflH mictMI, KNFAUI ----
Product ion costs for productSanitar);iare, foreign 
------------------------------------------------------------------------------------------------------------------------------------

raw aaterial (first) ••••.••••••..• 
raw material fother) .......•..•... 
utilities ••......•..•.....•......• 
energy ........................... . 
labour ••••••••••.•••.•••.••..••••. 
1ai ntenance •••..........•.•.•.•..• 
~ares ....•...•..........•.••••... 
factory overheads ....•.•..••...•.• 
-----------------------------------
subtotal factory costs ........... . 
thereof variable .•••••••••.••••••• 
il'.lllinistration ..•.•.•.......•..... 
111rketing, distribution indirect .. 
thereof uariahle ......••.......... 
----------------------------------
total before depr. and interests .. 
----------------------------------
total before interests ......•....• 
interests ........................ . 
--------------------------·--------
total production cost ......•...... 
thereof uar'iable ...........•...... 
total labour (of tot. prod. cost> 
depreciation borne hy prodiJct ..... 

raw 1ate~ial (first) ...•.......... 
raw 1at~r ial <other) ..•.•......... 
uti litie3 •........................ 
energy ........................... . 
lahour ........................... . 
1Ji ntenance ...................... . 
spares ........................... . 
factory overhead; ................ . 
-... - -----· ----------- .. --------------
s11btotal factory cash ........... . 
thereof variable ................ .. 
ad1inhtration ................... . 
i¥~et;"!I• di)i.rib•1tior1 imiirect .. 
thereof uari11bie ................. . 
......... ---------------...... -..... -----.......... ---
total before depr. and inte·:!•s .. 
.... .. -------- ....... -.... -------- ........ --· ----
total before i nteresh ........... . 
in~ertsh ........................ . 

tobl prod•ir.tion co:;t ............ . 
thereof 11ari11hle ................ .. 
totcll labo11r (of tot.. prorl. co5t:) 

dtprrciation borne by product ..... 

Year: I 

l"Z968.16(1 
33204.470 

0.001'.I 
0.0~0 

0.000 
tl.000 

6000.001'.I 
C.0!\i 

62172.630 
56172.630 
moo.coo 
4699.496 
792.246 

109871.100 

279356.300 
0.000 

2i9356.300 
S696U70 
44198.5(1() 

1mes.100 

Year: 7 

35333.000 
51080.000 

O.tlOO 
0.000 
0.001) 
0.(1!)0 

60~0.0CO 

0.000 

9241~.ooo 

a6m.ryoo 
43000,(lOO 
~m.ono 

1218. 750 

140S3B.OOO 

227003.100 
O.M1l 

222003.100 
87G31.7Sll 
44625 .•)00 
61465.!20 

Year: 2 

'.JN)4. 760 
nm.no 

0.(IOO 
0.000 
0.1)00 
Q.C!~li 

6000.f\)(! 
0.000 

79455.:30 
i'.J455.Z'.JO 
'1000 . rJl\O 
49 .. 2.246 
10'.15 .996 

127'.!97 .500 

296BBZ.fi00 
o.ow 

296!!~2.600 

744~1.230 

+mz.zso 
1G94BS. JM 

Year: S 

35333.rOr) 
510911.C~tlO 

~.1)01) 

0.0•.'w.1 

O.Mrl 

60M.()l)r, 
0.000 

92413.lli'(t 
ew:.Mi: 
43000.000 
sm.orin 
1218. 750 

1405]9.000 

163323.10(1 
0.01111 

1mn1no 
Rif1J.7'..n 
4-)r,~~.0!1(1 

:2m.1:0 

'iear: ] 

35'.l::tJ.(lfl(l 
srooo.ooo 

{1.(1(1(1 

0.000 
(I .(llXI 

!J.(!00 
6tlfot'.000 

(t .tl(!O 

~2413.~1~ 

B£i4lJ.Cltltl 
43•)0'1.01)1) 
5125.(!(IO · 
1718.751) 

1405'.JS.OOO 

310023.100 
C•.eiw 

31 Oil'.'3. IQO 
87531.i5'1 
4,6~5. (i(IO 

169435.MO 

irar: 9 

J5]3J.fJ1jQ 

S109tl.O!)O 
n .!~,,~ 
o.oon 

rl.(lt\f) 

601)().(:1}) 
0.1ift{1 

97•!3.!11'11 
%~13.r•0•) 

4 Jrj(.1) • (tf1t1 

Sl ~c • :1(111 

121e. 1sc• 

lmn1~(, 

n.nM 

1r.11:J.1 n11 

em1. 11.r• 
~~1;~.r·n0 

2278~.17t) 

35333.0C(I 
51080.0QO 

{l.(li)(.l 

0.(11)(\ 

(l.f!OO 
O.Ofl{\ 

6UOO.t1(1(1 
(•.Oi:•(l 

ml'.l.O•iO 
86413 • tJO(l 
4 31)1)1'1 • Ollr) 

5125.000 
l:'l8.75•i 

140SJB .1;00 

31'Jti2:i .100 
{1_00\) 

'.'l~1Q~'.!.I~ 

B7t.31. iSO 
Ht'.'S.f11.XI 

lt'H85. IC''J 

Year: JO 

;~m.:ieo 

SICJS0.(1(10 
0.0% 
O.llli!J 
O.Nill 

£(1ii1) ,l)•)r) 

0.0~0 

9~413.000 

86HJ.rl't~ 

~31100 .~r·o 

5!25.11()0 
!219. 750 

if.13~].lfJO 
,., _rn·,n 

!C'ZJ.1110 
97£31. 7~'1 
4~f.:'S .1100 
mas.140 

Year: 5 

'.JSJT.l.000 
51080.000 

0.000 
0.000 
0.000 
0.000 

6(1(1(1. 000 
0.000 

92413.000 
86413.000 
rnoo.ooo 
5125.000 
1219. 750 

310023.100 
0.000 

3101)2~ .100 
87631. i50 
mzs.ooo 

IE9485 .100 

Year: 11 

35'.!13.000 
5108(!.000 

Q.000 
~.000 

0.01)1) 
I\ l\fu'\ 
U.V\."l,;' 

6000 .000 
0.000 

9?413.000 
~6413.000 
4'.J(\C\0.0tlO 
5125.MO 
1219. 750 

140539 .000 

HOSJB.M!'t 
1J.oriO 

!-l0r.19 .01)0 
87G31.7~0 

~-r,7:, .0011 
O.OM 

Year: 6 

'.JSJ"JH'OO 
5 l OiJO • IJ(IO 

l!.000 
0.000 
0.000 
0 .Ot.'O 

6000.000 
0.000 

92413.000 
86413 .CIOO 
•3000.0C'll 
5125.000 
ms. 150 

140538.000 

310023.100 
0.000 

310023.100 
97631. iSO 
44625.0M 

169·HIS.!(lt) 

Year: 12 

3S333.000 
51080.000 

0.000 
0.000 
0.000 
O.lW 

6000.IJOO 
0.000 

971 13.000 
96413.000 
4'.ll.'00.000 
51:5.000 
171l'. 750 

UOSJB.000 

1405'.JB.OCO 
0.000 

HOSJB.000 
97631.750 
Hrn.oon 

0.000 
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! . ,t: 00 

\!dcoMFAR 
' ~ 1 1_111 [ (lfl 

------------------------------------------------------------- ('tllf" /IQ 2. I - L"I rrn NAT IIJIS 11£1.(l.lflOT PROWll(. fAll'IU ----
Production costs for produc t:Sanitaryw~re. foreign 

----------------------------------------------------------------------------------------- ~----------------------------------------

raw aatrrial (first> .••....•...••• 
raw uteri al <other) ......•....•.. 
utilitil'S ••......•.•.......••.•••• 
tr.ergy .•••.•....••....•.•••.•.•••. 
labour •••••••••••••••••.•.•••••••. 
maintenance ..•.....•.............. 
spares ...••...••...............•.. 
factory overheads ................ . 

subtotal factory costs .....••..... 
thrreof variable .•..•....•..•..•.• 
adliaistration .....•.•....••...•.. 
1arketi119, distribution indirect •. 
thereof variable ...•.............• 

total before depr. and interests .. 

tc ta! be~ore intere5ts ......•..... 
inttrests ••.•.••.......•..•....... 

total production cost .•.•••••••... 
ther'!Of 11ariable ...••..•..••.•..•. 
total labour (of tot. prod. cost> 
depreciation horne by pr'Jduct ••••. 

:JS:m.ooo 
51080.000 

O.OOCI 
tl.OOt) 
0.f)(IO 
o.~.oo 

6000.000 
tl ,l)t'lt) 

~·~J.000 

86.il.000 
4 '.JOO(). ooo 
5125.000 
1218. i51i 

1405311.000 
0.000 

140538.000 
87631.750 
44625.000 

0.000 

35333.(l(\(I 
51080.•)l)O 

IJ.l_l(lll 
~.(li}l} 

0.QQO 
rl.noQ 

61.\'0. Of") 

n.oo,~ 

12HJ.tit1(l 
96413.(lf·~ 
• ]l)fJI) • ~(IV 

5125.IX'O 
!218.79) 

1•0539.0C"i 
0.000 

1405'.!9.lltl!) 
97631. 7SO 
0625.•JM 

0.1l!)I) 

"itar:lS 

'.JS333.000 
51(!00.0.)1) 

(l.(l(l(l 

0.(\M 

1).(1(1!) 

r_1.1)f1(1 

litl(lll.(•J(: 

nu.rir:111 
llli•l3.(lflil 
430(1(1.•!f)rl 
5125.(~)ll 

1218. 71)1) 

H•}530.ll~,1 

O.tW 

140538 .OiX• 
~i~3!. iS•i 
4~SZ5. or.11 

~.110'1 
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e.[1 . I~i~ c.c;J 

~&~O,,_f.,~c~ 
-------------------------------------------------------------- CMM Z.1 - L.imo !fATIONS DHR!f!lfHT PROGRAM, fAl!>U ----
Prorluct ion co~ts f'or productSani~Jr·,..,,,r~. lcv.:.!l 
-------------------------------------------------------------- --------- - --------- - --- -----------------------------------------------

rill! 1aterial (first) ............. . 
raw 11aterial (a~her) ............. . 
utilities ........................ . 
energy ........................... . 
labour ........................... . 
l.!intenance ...................... . 
spares ........................... . 
factory overheads ................ . 

subtotal factory casts ........... . 
thereof variable ................. . 
administration ................... . 
1arketing, distribution iadirect •. 
thereof variable ................. . 

total before depr. and interests .. 

to~al bl!fore interests .......... .. 
interests ........................ . 

total rradudion cost ............ . 
thereof variable ................. . 
total labour (of tot. prod. cost> 
depreciation borne by product ..... 

~au •aterial (fi,,t) ......••...... 
raw 1aterial (other) ••••.•••..•••. 
utilities ..•...................... 
energy ...•••.••••..••••..••••••••• 
iabour .•.......................... 
NI ntenance .•..•..••.••.•.••••.•.. 
sp11res ........................... . 
factory overheads ................ . 

subtotal factory costs ........... . 
th'!r~f ·:eriab!~ ................. . 
adainistration •...........••...... 
orltetlng, distribution indirect .. 
thereof variable ....•.•.•.••...•.. 

total before dtpr. and interests .. 

total before inttresh ........•... 
intere5t' ........................ , 

total prorluction cost ........... .. 
thereof variable .............. , .. . 
total labour (of t~~. prod. cost.> 
deprlciation borne by product ..... 

YeJr: l 

1'.j82J.9:JO 
'.l9fil.'.!% 
13?1!.007 
9149.895 
em.~ 

l'.168. 768 
lOII .m 

IHS0.000 

55928.760 
3137U60 
1452U90 
21682.870 
9395.31! 

92135.330 

lll786.100 
0.000 

lll786.100 
•0766. 770 
13195.7JQ 
19650.820 

Year: 7 

21266.001) 
60~.000 

2000.000 
13024.000 
11383.000 
1500.000 
3300.000 

1+150.000 

m11.(1(1(1 
4R2F.0.200 
14983.500 
2F.29I .500 
14453.250 

114082 .000 

mm.Roa 
11.Mll 

131732.801) 
6771HSO 
!Gll~1.~r11) 

19650.9?0 

... . " .ear. , 

19'.m .1~0 
Sleil.!'.H 
17'.l\1.~i 

ll'.!63.971~ 

l O:JSS. Sbtl 
1'43. 768 
3li6.~~ 

1'25•) • Ut,"'I\ 

65590 .300 
410:3.500 
1H96.691J 
24311.t'.1)1 
12295.:J&il 

I 0.679. CtOO 

1M~3.8~•1 

0.J'.l(\li 

l241ZS.S•Y.1 
5331i'.U60 
14945.9)) 
1%511.S~i: 

ltJ•: s 

212C5.000 
6•YH.MO 
1~"". nn1) 

1'.!(124.ll(l(I 
11381.0tlO 

15(1(\ • (IOO 

33M .ono 
14'.:SO. t1ilU 

l49SJ.500 
76791.~(!f) 

ImJ.?SO 

JJ40B7 .1111(1 

D17J~ .9!"11• 
n,nrin 

1]171;' ,:)•\!) 

6711 J.45•1 
1r,11n1 -~·11 1 

l%~11,8]1l 

' . -, eJr • .; 

~1?56.tl/lll 

5•)'H. •1(1) 

~i(H~.Olltl 

I ;1i: ·L Mll 
11 JS"). (l(IO 

ISCl/J _[!'Jll 

Jm.f11i.·· 
l ~ i':"-tl.lltiO 

7~917 _0(11) 

•92&>.Wtl 
1~993.Si'C 

26731 .Sll(1 
~·;sJ.~~(i 

rnm.ari0 
:'IJl/lfr 

mnz.9.;n 
6~7!H51i 

l 6{lS:! • 91\(1 
1~650 .8~0 

Year: 9 

~1:€6.00•! 
f.09• .(w"1<) 

7•l'lfJ. ''1)0 

I '.lr'24 _11(1(\ 

11]8).(Jl)I) 

IS{l!l.M:I 
11f1ft • fll°t(l 

14 7Stl. !it1t1 

.... ,. ..... _., 
"tO .. ot1 ... '"t 

: "i,r,·l~J.1;11 
f.~llJ.4~11 

tF1iP~.'·111l 

1:r,r.7 .Sf.•1 

Zl~66. 1)(1(1 

f1!9~. 1.m 

2~'(~' . (l(i) 
rn1:u~oo 

l!'.JtlJ.000 
!~(!11.(1(11) 

jJ!t'l.(1(1(\ 

If'.50.uOrJ 

72Sli .'JOO 
•9761'.1.200 
1~~93.500 

Z6ZS! .Sll0 
H453.~5Q 

!'.l373~ .Silll 
o.~(lti 

!J373:.BM 
E271H50 
WIS3.000 
1%S0.820 

212€6.0(10 
W94 .(l(IO 

2'11\1) _(11)0 

I'.lt;24.0i'l) 
1139].1)0(1 

150(1_(\(l(I 

J300.000 
mso.(l(l(l 

;:m.ooo 
.;::r.:l.:C•(J 
149~.1 .soo 

126649.!iM 
•1. 1)(10 

i ?r.1~·11. r,r.n 
f.77ll4SO 
!U•ll1.f!On 
i:~rur,n 

Year: S 

21~6.000 

Em.ooo 
:coo.ooo 
unuoo 
ll'.l93.000 
1500.000 
JJ00.000 

imo.ooo 

729li .000 
49260.200 
WllJ3.500 
26181. 5(1() 

14453.250 

!Wil!Z.000 

133732.800 
0 .Ch)O 

1337'.12 .8(1(\ 

6271H50 
16083.COO 
1~650 .920 

Year: 11 

21266.•JOO 
61!94 .000 
2000.000 

13024.000 
Il'.le'.1.000 
1500.000 
3100.000 

14250.000 

72817 .(l(li) 
~R260. ZOO 
14983.SOO 
ma1.soo 
14453.250 

ll4t182 .000 

122694.400 
O.Olln 

l776~U~O 

f,~713.450 

lfiOR1 .000 
8612.)1:4 

Year: 6 

?1266.000 
6094.000 
2000.000 

1 :J02+ . 000 
Ull:J.000 
1500.000 
l!00.000 

1+250.000 

72817 .000 
49260.2(11} 
wm.soo 
26281.500 
i+m.75o 

133732 .800 
0.000 

mm.eoo 
62713.450 
16083.000 
1!1650 .820 

Year :12 

21266.000 
6094.000 
2000.000 

13024.000 
11383.000 
1500.000 
3300.000 

1+250.000 

i2817 .000 
48160.200 
1+981.500 
26281 .500 
IH53.250 

114087 .000 

122694.400 
0. 00/l 

12169UOO 
62713.4Sn 
1~091.1100 

9612.364 
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\~JiCOMFAR 
----~ .: 1 u11 r V•.1 

------------- --------------------------------------------------- C!.llFAR 1.1 - ltlITfO NATIONS 0£1.'ELOFl(NT PROGRAfll£, KAlfrtA ----
Production costs for productSanitar)11are, local 
---------------------------------------------------------------------------------------------------------------------------------

rav uteri al {first) ............. . 
raw 1aterial (other) ............. . 
utilities .................•..•.... 
energy ........................... . 
Jabour •••••••••••••.••• , ••••.••••. 
1ai ntenance ......................• 
spares ••..........•..•........•..• 
factory overheads .............•... 
----------------------------------
subtotal factory costs .........•.. 
thereof variable ............•..... 
administration ................... . 
urlreting, distribution indirect .. 
thereof v~riable ................. . 
---------------------------------
total before depr. and interests .. 
----------------- -----------------
tot.JI before interest:; ........... . 
interests .....•..•................ 
-----------------------------------
total rrcxb:tion cost ........... .. 
thereof variable ................. . 
total labour {of tot. prod. cost) 
depreciatio~ borne by prod1Jct ..... 

Year:IJ 

21266.000 
6~.000 

1000.000 
13(1£4.000 
11383.000 
IStl0.000 
3300.000 

1425rJ.OQO 

7LBI7 .000 
4816ll.200 
14983.SOIJ 
26281 .sro 
msJ.2so 

ll40B2.IJOO 

12~69•.iOO 
0.00(• 

IZ2694.400 
62713.,50 
16083.000 
~612 .364 

Year:H 

21266.0~l 
li!l9UttlQ 
2000.(iti(l 

rn2•.•j•10 
msJ.oClo 

JS!JtL1)(lO 
J'..1\)1).Qflt"I 

HZSO.MO 

7ZS!i .utiO 
4626ll.?t'IQ 

maJ.soo 
26?SJ.SM 
IHS3.250 

12~m.•M 

(1.000 

J:269UC\O 
62713.m 
16{'tffJ.!'lll!l 
R612 .~64 

'iear:IS 

21266.~ 

Go9~.'m 
2tltl0 .(ltlt1 

13,_iz~ .1:i11o 

11m.~·~ 
15(10.()1)1) 

·1 )··~ .Ofitl 

B250.l!OO 

729!i.000 
~BZ€O.!i11l 

t•~&J.5ufl 

2E 2~ l • ~t)(• 
l•~SJ.250 

122E9'.3~1(1 

tl.(ltl(t 

1m~uoo 

6271H5il 
l~fig·J.[l/l(I 

8W.Z47 
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ft1coMFAR 
~~ :1 11111C11• 

-------------- ------------------------------------------------- Cil!tfAF. Z. I - UNITEO NtlTI!ei Ofl.1£Ulf'l!£NT PRCGl!AM. KAIFU ----
Product ion costs for productfrCil:kery. forei'.jn 

raw aaterial (first) ..•.....•..... 
raw 1ateri.:1l (o!her) ............. . 
utilities .....••....•...•......... 
ener]V •••••••••••••••••••••••••••• 

labour ••••••.•.••••••.•••••••.•••. 
1aintenance ....................•.. 
spares ........................... . 
facbry O\'erheads ................ . 

subtotal factor:,r casts ........... . 
thereof variable ......•........... 
administration ................... . 
1arketing, distribution indirect •. 
thereof •Jeri able ................. . 

total before rlepr. and interest~ .. 

total before interests ..•......•.• 
i nterrst!! .•...•..............•.... 

total production cost ............ . 
thereof ·:ariable ................. . 
total l~r {of tot. rrod. cost} 
depreciation borne by prodi1ct ....• 

Year: 13 

0.000 
0.000 
0.000 
0.QOI) 

0.000 
Q.000 
0.Mt' 
o.~l{l 

11.11~0 

O.Oo'.11.1 

0.0011 
0.000 
0.000 

0.000 
O.Co(lll 

0.;100 
Q.000 
0.(1111) 

0.000 

~.tF•:l 

0.1•1:·~ 

t!.11(!0 

11.1)(1(\ 

Q.(.lt1(1 

0.(!1)n 

~.•JOO 

•1J101l 

t1.fl(ll) 

t!.0fl!1 

Q.ti•)() 

11.0t1n 

Year: i5 

0.(1(\1) 
ll.'J•'.'ii 

~.l't'ltl 
0,(1!)) 

tl.00(\ 

~.'Jl)Q 

0.M(l 
(: .n(lf! 

0.ft(lfl 

0.0r)I! 
i1.[lf)'! 

0.0(tfl 

f\,()1)1) 

fi.f1f1<) 

O.ti(lt) 

l1.i:111'l 

f'.r110 
O.tWi 
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----------------------------------------------------------------- '~~c 2.1 - l!!j!ffp N.HIOHS [lfr.'fl()f'~ST FF.()C!;P.1!1!£, k~:1ftil..A ---- · 

Prnduct ion co~f:s f'or produr:lCrac~c>~;·. r,,'!'.gn 
---- -------- . - --- ---------------------------- - ---- ·------------------- --·- ------------ -- - --------------- ··--- - -------- --------------- -

raw 1ate•ial ,·::ti.e1-'.• •••••••••••.•• 

uti!iti!!':; .................•.•..... 
enr.rgy ........................... . 
lat-.our • . . . • • . . . . ..•.....•.•...•• 
sainte~Jn(r. ...................... . 
srares ..........••..•............. 
factor;· c:erheads ................ . 

~uf;trt1t factor~· rn::h ........... . 
t!ir !of ·:arii'M!!' ..........•......• 
~d111i~i5tri!ti~n ................... . 
1arketin;. dishibutfo;i indirect .. 
therwf ·1aril~le ................. . 

total t·efo·~ int~.-e~t; ........... . 
inter!!'sts ........•................ 

tc;tal r•adriction cost ............ . 
th"r~of ·:<ir h~ I,. ................. . 
t1Jhi b~l'i:r i of t~t. rrG!J. c~;~' . 
rt~rr~ci;;tinn ~·1rnP hy P•·~·fr1ct ..... 

r'"' •~'P.•i~l -_f1nti 

raw 11~trrhl (~ther) 

energy ••.•••••..•••..•••••.••••.•. 

llhour ....................•....... 
111i ntenanre ...................... . 
~pre~ ........................... . 

facto•1• o•mh!!'a<1~ ................ . 

suM~t~! fartor·1 rnsh ........... . 
t?,rr~c·f •:·1r iatile ................. . 
a1•inistqtiM ................... . 
iMk~~ir.~. 1!i~lrih11ticn inrlirert .. 

thfre~f ''"' ia~!e ................. . 

inl~ro<.1~ ........................ . 

tc_1t~! J.1h~qr ",t t~!, rrrtd. (O~f.) . 

drrr•ri~11on !iMr• ~'/ vr~rlwl ..... 

'I• ;'1: ..• 1 

1'.r.~1r 

1lJ•::•1 
~.01)11 

,1 _t:(1f1 

11.•):lr) 

it .0°'r 

(i .0(11) 

1sa11.rn;, 
1l.1l1!fl 

(1/111(1 

11 _f,11ri 

".l''''' 
(1. 01)(\ 

tl.Mn 
r, .01111 

{1.(1(•:) 

1l •1(·:·r 

'r.M-(r 

O.tillf\ 

9• 1S! .~P.:r 
r1 .n'.11 

~,.~ 1.r.rn 
(1 f\1,(1 

•! .• 11,1 

11_1~ 1 f! 

•).(ll}i• 

f1.f1,!D 
f1 _ •}1)f1 

i:~33! .E~<: 
11.f•:ltl 

l•. f~r,,·. 

!~A!l J~p.: 

'' .'F~r"· 
j) _{?11(1 

(t • I' ~ " 'I 

,, ,·,.1;j 

{•. r:tq) 

-r-q,(!;11 
,, ... ,,,~ 

i'~. (:t!:"1 

1:1 _11f!i1 

i.J.1)(t!"! 

(1 _ ~;·:i! 

f•. 011(1 

1iJri\f1 

1:.1_.i·:1't 

~-·1'~,-, 

18811 -~~·.-, 
1"!. (!~111 

!SSJ! .ftl'.l 

o •• P1r1 

( • • 1'\(11) 

(1 .i •• ·.r1 

tl.•)r'{r 

~~ Jruri 
1) .•lt.lf) 

,~ _ or~r, 
!\•l1l1) 

'1 J!Q~ 

1' .:"r,n 
•l.M1(1 

Ir .r~o111 

(: .t:')(i 

fr.MO 

n ,.,r111 

r1.Mt1 

0J1110 

1·1.Ml1 

ri.:V1(1 

!) .'·1)1) 

2SJl.~q; 

•1.1ir1n 

11 1d1l1 

I) .1•~··1 

,, • r.f_it) 

1}J-.y1l 

~.'!'!t"r 

!l.•'liltl 

n .1J(1ft 
{l. •ll)li 

ii.0•!0 
11.1'1:-:r 

I) .1}(\(r 

1~83! .~811 
fr .111111 

ISSJl .f.Sfl 
r"1.1"•(1(1 

1l .1)ill1 

i?q·~t .~81) 

rr .r11r(J 

(1.(1111\ 

r\.fr1)f) 

(•.!·~·\ 

•).0r)lj 

~.{1o1(1 

11.01)0 

~ .~{11) 

f' .fllifl 
rl JIM) 

fr .r)(;(I 
O,r)fr(I 

0.t10') 

(1.(.1\0 

1r.•lM1 

11 ,r':r)(t 

~.tliitl 

11/-:•1 
(1.('l)t) 

fl .1'•1Jl 

11 _r)f,.) 

I) .i}l!f'\ 

~· .(1t)O 

rnrn .ssn 
t' .r~)f) 

'l~i!r: 12 

(1/11111 

~.11•F1 

,·1.(1pri 

~ • Ojr~r 

,·, .rii'ii) 

0 .OM 
•l/1(11• 

(1.1i\1I) 

Ir ,r1rill 

0 .~(lfl 
(1 ,(•(!1°! 

II .(11i1> 

fl .f."11 

i"l,111111 
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------------------------------------------------------------ ----- ('()l!f' If!: z. I - IJ>l!Tf~ Nflm11s (t[llfll)f'll[HT F~OGRAM. r.A!'!rAI.~ -----
Product: ion costs for produc tcrocker:;, h::il 

raw 1<tterial (first) 
r.iw 1atedal (other) 
l!tilities .............•...•....... 
er.er~· .......................... .. 
b00.1r ........................... . 
e.~ir.tenance ........•.............. 
srare5 ........................... . 
fa~tary o·:erhear!! ................ . 

suMotal fact~r1 costs ........... . 
thereof ..-ariable ................ .. 
3'!1ini5tr;>t.ion .................. .. 
13rketin9. rlistribution indirft:t .. 
thereof ~·ari~ble ................. . 

tot ai hefore depr. ani1 i n~erests .. 

t~b! before interest.s .......... .. 
interests ........................ . 

total prodiJCtion cost ............ . 
thereof vari3fll1! ................. . 
total labour (of fat. prod. cost) . 
depreciJtir.n l1orne Ii)• prorfuct ..... 

r'" •~teriill ffirst) 
raw 1aterial (o~l;er) 

1Jti(jti'!S ........................ . 
energy ........................... . 
laho•Jr ...........•........•....... 
1ai ntenance ...................... . 
spare~ ........................... . 
fadory o•Jerheads ................ . 

subtotal factM'I cash .......... .. 
thereof •J.iriahle ................ .. 
ad1inistration .................. .. 
1,1rketing, rfi5trib11tion indirect .. 
therenf v~ri~bll' ................. . 

total lirtMe dl'pr. 11nd inter'!st~ .. 

tor al ~l'fore i ntPrest5 .......... .. 
in! ~re~t~ ........................ . 

to~-11 prorJq~tion c~~t ............. . 
ther~of v~ri~hle ................. . 
tc~.11 l 1tJ~qr !~f tryt. pr~rl. ~o:;t.l . 

r!~pr~ri.~lion ~ornr ~y rrorlwt ..... 

Year: I 

16573.200 
11.oon 
(l_(l(ll) 

:it;~: .160 
9'240.9'.?l' 

23572 •1•9r1 

ft.•~(10 

sm.oco 

546£5.JGO 
zsau10 
2931.2!10 

(1.!10!1 

55.200 

97207.380 
tl.00(1 

BiM.'.Jl!!l 
2~~~! .610 
~32.9?0 

1~650.B~i! 

Year: 7 

66292 .~fJI) 
0.(1()~ 

11.Mll 
25139.040 
15C1S .~80 
311447 .270 

0.0fJI) 

SSH.OOfl 

l 43'J&4.£0f.' 
!Mr.RS.GOO 

3096.800 
o.noo 

220.800 

146161.400 

165917.lltO 
n .r1nn 

lfi~P,17.700 

104ROf .. 4f1(1 

li/110.·i811 
l~f.Sfl .9?() 

mtJ.Ot'lll 
0.0M 
~.Orl!l 

mIS.F,M 
1:~~9. 7t.~~ 

~71!(1~ .6ql} 
0.•)11(1 

S547.f1r~1 

!i'iJB~~ .•J11n 
65'..l66.t1:r) 

'.JOl4.•)it0 
(l _frt'11) 

139.(iilQ 

l 26Sll9. 8fH1 

0.l)(tt) 

lm~9.S~·ll 

6551111.0iO 
1?831. i(l1l 

1965(1 .921) 

Year: S 

66292 .81)1) 

ir.ll!IO 

1i.OM1 

251J9 .040 
1S6JV8fl 
'..lflHi .:711 

l4306UllO 
I 04r,9c;. 50l1 

3096.BllO 
n.nnn 

2~!l .90fr 

lf.'..81 ~ .2f11) 

ll .(1(1(1 

1m1uri1i 
!MP•lf..4M 

jl;li'!IJ.~r;i't 

1%r,n.s:in 

53862.9•)i'.l 
0.1111\) 

(l.1~1)0 

11.01111 

55~7 ,(;i•(I 

l~i"5U(.fl 

84375.93:) 
3•)55.~00 

t1.t•1~!1 

179.4(11) 

1~6161.i:•nrr 
!).(lolf) 

l4E 161.(l(••) 
ES 155. 231) 
i~rn.~~·, 

1%~1; .R2~\ 

E6'Z32 .8(•0 
0. •1110 
rl .(1(11) 

:srn.04r, 

)f1m.:7r1 
n.rno 

5547.MO 

!430G4.6M1 
11)4585.~111\ 

30%.9(1(1 
0.1)01) 
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, f orfaiting bulletiµ 
FORFAITING COUNTRY UST 
For your information. and in order to assist our clients in Jiscounling !heir uninsured lrade receivables al a fix~ inleresl 
rale on a 'wi1hou1 recourse· basis. we give hclow our indicative lisl or countries ror which refinancing possihililies ex isl 
in lhc market: -

INDICATIVE INDICATIVE 
COA&lflMF.NTI COAIMITMENT/ 

DEllOR'S INDICATIVE &IANUflCllJRINC Df.llOR'S INDICATIVE M~NUl1Cl1JllNG 

rot'mY CREDIT PERIODS rwoos COUNTI\. CRf.DIT rmoos rmoos 
Al.BANIA I YEAR 6MONTHS MAURITIUS 2YEARS JMONTHS 
ALGERIA I YEAR IMMEDIATE MEXICO' J YEARS JMONTHS 
AUnRAUA 7YEARS 6MONTHS MOROCCO 2YEARS 6MONTHS 
AUnRIA 7YEARS IYEAR NETHERLANDS 7YEARS IYEAR 
MHRAIN SYEARS JMONTHS NEW ZEALAND 7YEARS IYEAR 
BEl.GIU~ 7YEARS I YEAR NORWAY 7YF.ARS : YEA!i 
8CJl'SWANA' IYEAR JMONTHS OMAN 2 YF.ARS JMONTHS 
BRA7JL• J YEARS JMONTllS PAKISTAN SIGHT 6MOOP.S 
CANAi\\ 7YF.ARS I YEAR PAPUA NEWGUIN~A I YEAR 6MONTH5 
i':91LE• J YEARS 6MONTHS POLAND' S YEARS 6MONTHS 
CHINA S YEARS 6MONms PORTUGAL 7YEARS I YEAR 
COLOMBIA• J YEARS 6MONTHS PllERmRICO J YF.ARS JMONTHS 
nrRUS S YEARS 6MONTHS QATAR J YF.ARS J MONTHS 
CZF.CHOSLCWAKIA J YEARS JMONTHS ROMANIA 6MONTHS JMONTHS 
DENMARK 7YEARS I YEAR SAUDI ARABIA S YF.ARS I YF.AR 
FINLAND 7YEARS IYEAR SINGAPORE 7YEARS I YEAR 
FRANCE 7YEARS I YEAR srnm1 AFRICA J YF.ARS 6MONTHS 
GRF.AT BRITAIN 7 YF.ARS I VF.AR SOUTH KOREA 7 VF.AR.~ I VF.AR 
GREECE S YEARS 6MONTJIS SPAIN 7 VF.AR.~ I YEAR 
HONGKONG S YF.ARS 6MONTHS SWEDEN 7 YF.ARS I YEAR 
HUNGARY S YEARS I VF.AR SWITZER I.AND 7 YF.ARS I VF.AR 
ICELAND SYEARS I VF.AR TAIWAN 7 YF.ARS I YEAR 
INDIA S YEARS 6MONTHS THAii.ANO 7YF.ARS I YEAR 
INDONESIA S YF.ARS 6MONTHS TUNl~IA S YF.ARS JMONTHS 
IRAN 2 YF.ARS 6MONTllS TURKEY J YEARS 6MONTHS 
!RF.I.AND 7 YF.ARS I YEAR UNITED ARAB F.MIRATF.S J YEARS I YEAR 
ISRAEI. S YEARS ]MONTHS llRlffillA\. 2 YEARS 6MONTllS 
ITALY 7 YF.ARS I YEAR USA 1 YEARS I VF.AR 
JAPAN 7 YEARS I YF.AR um• SIGHT JMONTHS 

~.NYA 3 YF.ARS • JMONTHS GERMANY 7 YEARS I VF.AR 
l.IBYA' SIGHT 6MONTllS YUr.<lSl.AVIA' 6MONTllS IMMF.OIATF. 
MALAYSIA S YF.ARS 6MONTllS ZIMRARWE J YF.AR.~ JMONTllS 
MAI.TA J YF.ARS 6MONTllS 

A <iu:iranrrr or raylTlt'nl or Aval 'hould hr l'ivtn on hrh:ilr or IM inirortrr in tht ahnvr nl«'nlionrd countrir~ hy a fi"' cla~\ l11Cal Ir.ink accrJll.1hlt 
ro 111ir'l«'lvr' Wr al'lll h:ivt Jlll"ihihtir' kl con,idtr unl'uaranlc:rd hu~inr" on ;i ca'I(' hy c;i'I(' ha~i' 
"Ar clirnh· mjlit'I~. ~ 11('c~ionally h#.Tnrrortunif~ roromidrr tr.imacriom (or IW c1111n1r~ O!lwr m:irkl'I\ 111:1)' hr COll'idrmf on 'flt'firlC l'l'll'lt\I 
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I How NatWest Forfaiting Unit can help Exporters 

I 
by David Cooper, Senior Manager, 

I 
Forfaltlng Unit, International Trade Services 

I Successful Trading 

II has become more evident that in 

I loday"s harsh economic dimate and in 
most overseas markets. where there is 
fierce competition both from home and 
abroad. that it is n011ust a company's 

I 
goods and services that are being 
looked at. but also its ability. or 
willingness to provide a financial 
package alongside them. which can 

I 
offer the benelil of deferred payments to 
the buyers. 

Naturally, lo provide extended credit 
terms brings its problems. not least of 

I which is the effect on the cash flow of 
the s~ller. Also the additional risks 
involved when selling overseas can 
present a daunting picture. 

I What risks? 

No doubt some readers will have first 
hand experience of such risks as: 

I 
( 1) the inability of the buyer to pay -

Com 11ercial Risk 

(2) the in.Jbility lo pay on lime. or in the 
invoiced currency. owirg for 

I instance. to local exchange control 
regulations - Transfer Risk 

(3) lhe inability. or unwillingness of the 

I 
importe(s country lo horiour its 
international obligations - Political 
Risk 

(4) the inability lo enforce payment. 

I 
owing lo defects in documentation. 

Companies naturally want lo minimise 
such risks lo ensure payment ic; 
received on the due dales. However. 

I even if lh•..> is achieved. there is still the 
cash flow cost which is often borne 
within bank-provided, working capital 
borrowing facilities. These. at times. can 

I be stretched lo the limits and beyond. At 
other times they could be used more 
effectively elsewhere in the business. 

Forfaltlng as a solullon I Banks can provide a variety of services 
lo assist companies in their trading 
activities and each has features I designed lo match particular needs. 

I 
I 

Forfaiting can solve the difficulties 
highlighted above. and can give 
advantages to the buyer. 

II can be one of the most flexible means 
available for financing trade transactions 
and i:foes so 'without recourse· lo the 
seller. This means that not only are 
those daunting risks removed. but 
debtors ar~ turned into cash. leaving 
working capital facilities unaffected and 
free for alternative uses. 

How does It work'> 

In trade finance there are two financial 
instruments commonly used 10 evidence 
a buye(s commitments lo pay on future 
dates - these are Bills or Exchange 
and Promissory Notes. 

As soon as negotiations are 
contemplated a supplier/exporter should 
contact the NatWest Forfailing Unit to 
obtain indication financing rates. The 
finance costs can then be incorporated 
into the contract price to achieve a full 
sales price - all figures can be provided 
lo make life simple. All things being 
equal. after shipment the Bills or 
Promissory Notes are purchased by the 
bank. at a 'discount'. The net payment to 
the exporter will in effect. equate lo the 
amount or the 'goods" in .. oice·. The 
difference between this and the lull lace 
values or the Bills are the finance costs 
which are borne by the buyer. who is 
benefiting from the extended credit 
terms. 

The bank will be taking on the risks in 
such transactions 'without recourse· 
Therefore. it will be looking at the credit 
standing or the buyer. This can not be 
assessed easily. nor readily in many 
cases. So. in such circumstances. the 
bank would need lo have some comfort. 
as would you as suppliers. and would 
look for some nayment guarantee from. 
say the buyer's bank. Bank guarantees 
are a common feature in international 
trade but are not always needed. 

NatWesrs Forfaiting Unit has a booklet 
which explains the service in more 
detail. If you would like a copy and wish 

8 

lo find out more. contact either David 
Cooper. Charles Brough or Peter Swift. 
telephone 01-920 553815332. 

A table showing countries in which 
forfaiting arrangements are pcssible, 
together with the maximum term 
avallable. ls shown on the facing page. 

1 



I NatWest International Trade and Banking Servi~& t- providing Trade Finance around the World 

Forfaiting List - Februa~ 1991 

For information we provide a list of countrios for which there are possibilities to discount trade receivables without recourse. 
Receivables should carry the guarantee/aval of a first dass bank of the country concerned 

Country Maximum Tenn Country Maximum Term Country Maximum Tenn 

Abu Dhabi Iceland 360 days Poland 
Argentina 180days Ind~ 3 years Portugal 5 years 
Australia 5 years Iran Saudi Arabia 
Austria 7 years Ireland 7 years Sharjah 
Bahrain Israel Singapore 7 y'!!ars 
Bangladesh 180days Italy 7 years South Africa 3 years 
Barbados 180days Japan 7 years South Korea 5 years 
Belgium 7 years Jordan Soviet Union 
B1azil 360days .. Kenya J' Y~"'' r Spain 7 years 
Bulgaria Luxembourg 7 years Sri Lanka 180days 
Canada 7 years Malaysia 5 years Sweden 7 years 
Chile 2 years Malta 5 years Switzerland 7 years 
China 3 years Mexico 2 years Taiwan 5 years 
Cyprus 2 years Morocco 2 years Thailand 7 years 
Czechoslovakia Myanmar Tunisid 2 years 
Denmark 5 years N<?pal 360days Turkey 2 years 
Dubai Netherlands 7 years United K;ngom 7 years 
Finland 5 years New Zealand 7 years USA 7 years 
France 7 years Norway 5 years Uruguay 360 days 
Germany 7 years Oman Venezuela 2 years 
Greece 3 years Pakistan 360days Yemen 
Hong Kong 7 years Papua New Guinea 180 days Yugoslavia 
Hungary Paraguay 180 days Zimbabwe 2 years 

• Please refer for up to dale position 

- Funding in all major currencies 

- Fixed rale funding in US Dollars, £ Sterling and Deutsche Marks for up lo 7 years 

- Commitment periods L'P 10 2 years considered 

For lurlher information on any aspect of Forfailing. please call National Westminster Bank. Forlaiting Unit 

- David Cooper Telephone 071-920 5538 

- Peter Swift Telephone 071·920 5332 

- Charles Brough Telephone 071 ·920 1987 

I 
I 7 
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ECONOMY 
AND 

-·-- BUSINESS 
"Far JreClr-9. rhere has not hftl anu compdftfon 
among fntenatlonal audftfngjlrrru In Uganda• 
- Sbmn flsht!r(Prfc:e Wc:dlrrhouse ~,sldent portnaJ . . . .-

•' 
BANK OF UGANDA 

FOREIGN EXCl/ANGEOPERATIONS 
DnliR1 0.te: 11 • 2- 91 ... 
V•lae O.te: · 14-2-91 

CllllamtCY 
Mmou BllYINC SD.LINC 
RAn RAn RAn 

U.S. Dollar 570.IO HUI 51UI 
P'olllld Sta·Ha1 llJt.li 1121.13 .. ,uo 
.Ctraa Miirk 'Jlt.16 317.5' 401.31 
Fnlldi Fnac · 115.55 113.70 1111.32 
S•mFnac .4"1.19 453.71 472.16 
J.,. ... v~· 4M 4.Jt 4.56 
UAPTA .IJOM 116.71 14UI 
A1111ra•a Doli.r 444.69" 437.57 4553' 
Caaadlaa Donar 493.31 415AI 505.22 
0.IO GaDdrr 353.60 347.94 362.09 
•JslaaFnK It.II 11.10 lt.56 
ltallaaUn 0.5221 1.5144 0.5353 
Swtdlsll Xroa~ 104.57 102.19 107.0ll 
NorwqlaaKron•r IOOAI 9UI 102.19 
Dulsll Kron~r 102.22 100.59 204.67 
A ... rlaa Sch1Dlln1 56.N 55.16 57.111 
Spaalsla Ptseta '-24 U4 ·uo 
ladlaaRuptt 
Pakktaa Rapn 
Gold 361.65 

I 
I 
'• 

BANK OF UGANDA FOREIGN EXCHANGE 
Ol'ERATIONS OErAR'JMF.NfOTIIF.R 

RAn:.5 FOH PTA MEMBER COUNmlES 

Ora ......... : 12. 2-91 ,o1 ...... : 14· 1·91 

~ 
..,,._ 8SUJllO 

ltAT& ltA'Tti . ltAT& 

~o.n... 211111• 210.37 2111.92 
Z.-11( ...... 11.18 11.20 11115 ..... _I( __ 

llerJ11 !IMll ... ~ ~ 2~ 5-tl....i ............. 225.40 711 I!:.,.._ .... 27519 270.117 28111!1 
u..,.i. 5hdl.., _,._ 

4112 4.74 494 .,,_,....,. 357 3.51 3.1111 
...... _Hus- 40.11!1 40.34 41.97 

~~' 129 1H 2.34 

DJINtlP'.-.n , 2f" ,_,. 3.28 _.....,.. ,_......, , .. , .. ,_,. 
~., . .....,_, 

P.T.A~-.-

During week commencing 18th February 1991 the b~nk 
rate of exchange was changed to IJSh 614 per US Dollar 
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I S. £ st. OM, Y = . 
RATES OF EXCHANGE AT VARIOUS FOREX 

I BUREAUX aaon 8/2/1991 
BUREAU BUYING &El.UNO 

1. UCB USh9 USh!I 
US$ 740 T/C 800 

I Oth~rs 780 
I 
t USS 775(Cuhl 800 
I £!It 1400 T/C 1500 
! £st 1410 Cash 1500 
\. 2.Barda,. 

US$ 750 (Cash) 790 
£ st .1430 (Cash) 1530 

I 
I 

OM 490(Cash) 510 
3. USS 750 T/C 775 

US$ 770 (Cuh) 790 
£st 1430 T/C 1490 I 
£ 9t 1440 (Ca. .. h) 1500 

4. Standard Balllt US$. 750 (Cash) 770 
£st 1420 (Cash) 1470 

a. Orleat roru US$ 750T/C 780 I 
BareaaUd. US$ 7RO (Cash) 800 
Gnnmdn_., £!It l425T/C· 1520 
u1 .. daHowe £st 1475 (Ca.rh) 1500 

e. Grladla,. B .. Jt USS 750T/C 780 
US$ 760 (Cash) 800 

I 
£st 1420T/C 1510 
£st 1430 (Cash) 1530 

7 • .Nll•Baak US9 760 (C.sh) 790 
£st 1450(Ca .. h) 1520 I -. ' 8. Crute Forez USS 750T/C 

.ilareaa Umlted US$ 780 (ca .. h) 810 
£51 l440T/C 
£St 1475 (Ca!lhl 152:; I 

8. laternatl-•I USS · 750 (Ca!!h) 800 
Poru Bareaa Ud £ !It 1400 1ca. .. hJ 1500 

OM 400 (Ca!!h) 450 
10. Coopentl•• USS 730T/C 770 I 

BuakUd. US$ 750 (Cash) 780 
£ !It 1390T/C 1470 
£ !II 1400 (Ca .. hJ 1500 

SU: 105 (Cash) 110 I 
11.00ld Tru•l USS T/C 730 780 

Forez Bareau 6$ca!lh 760 ROO 
£ sl T/C. 1400 1500 
£ sl Cash 1450 1500 I 

12.Dlaatood tru•t ussca .. h 780 775 
Porez Bureau £!II Cash 1475 1550 I 

13. Almeta hoez UStCHh 765 810 
Bure• Ltd £SI Ca!lh 1475 1550 

OM Cash 480 550 I 
14. Trnellere' Bmeau USS T /C 775 800 

DeebaJIC•Ud USS Cash 775 815 
£stT/C 1470 1560 
£1tl AM 1510 1590 I 

p IS. lalul Pores USt 730T/f; 
.. uud USS 780 (CAshJ 820 

£91 1350 T/C 
£ st 1480 (Cashl 1550 

I 
UJ. Muelcra.ft Pons USS rHh 780 810 

bureau Ltd £ !II C'.uh 1440 1550 I 
17. 9em"91e Pora UStT/C 710 

BraauLtd US$ C.a!lh 750 700 
£!II T/C 1200 
£ st Cash 13!">0 1450 I 

II. Metropollla• PoreaUSt T /C. 730 
bureau Ltd 1151 Cuh 760 800 

£!11 T/C 1420 
£!!I C.uh 1470 1580 I 

·--- --··----'- -
19. CaA T Point 11~• Tf(' 700 '°'" ....... Ltd IJSS C'.ll!!h 710 700 
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APPENDIX F 

TYPICAL TILE AND SANITARYWARE PRODUCTS 
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TILE PRODUCTS 

a) Sphinx, HOLLAND 



ld~Sphinx 481 Luxury Wall Tiles 
acceptable lor N E W EDITIONS 

I Canyon and Feature Strip Tiles (Strip: 16.5 x 5cm) 
----~---'---~--'-------

PHOM! Hrrqr f·,,,.y Wt11J,, f'lllllfl Yrllnw ··~'.fl,'n 

I 
·• •. ' <-. ', • 

. ~ ~ I ' 

' ' . ~ . ' 

Rrrm11rto V lliOI v1r,o 1 
' 



I 
I 

48~ 

I 
I 
I 
I 
I 
I 
I 

b) CCA, ANGOLA 
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c) Villeroy & Boch, GERMANY 
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11 ASTOR 15.x15an 
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Art. 3103 · 15" 15 cm (148 x 148 • 7 mml 
r----- --

Art. 3133 · 15 x 15 cm (148 x 148 x 7 mml• 

i 

. - J 
t 

All .suitable for !fgancla 

Steinzeug glasiert 
»Harmonie« 
Frostbestondig 
m Abriebgruppe 
•Tafelgrof3e: 0,135 m2 

Forbabweichungen vorbehalten 

lhr Fnchhcmdl .. r · Vorr .. 1prcinl"'" · Your 1pl!rinlo1r 

VILLEROY& BOCH 

Gres emaille 
»Harrnoniecc 
lngelif 
m Groupe d'application 
•Panneaux de 0,135 m2 

Variations de nuances possibles 

.. ,. 

Glazed vitreous 
»Harmony(( 
Frost-resistant 
m Application Group 
•Size of sheet: 0,135 m2 

Subject lo shade variation 

' . 
' ~ 
" "' 

. 
li 
e ,., 
• .. 
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I d) CISA, ITALY 
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"', 

4813] nndi• 

- --,.~, ~-----, ... : ... ·., 

• 45230 nadir 

serie 

meridiana 

. , , . " , 
, ,,. . ••.... 

4.~11.1 vo"MO 

........ . ~ 

I .. ,.,,,,1,,,, .. ,,,,,".,"' 
].C fl""lf· 

45311 ;ncas blu 

453i] amuf.,ro hlu 

45335 incos morron 

•• ,, / 

/ 

45116 mml .. r,, 

......... ..._. ...... 

488 
Conforme 
EN.159&m 

45]14 amol~ro roso 

I
·· ... 

:_ ~~-1 
. i 

45JJ6 omul,.ro morron 

···~r 
!~c.J~l 

.·, 

') 
/ 

4~.~tS •ncas bruno 45J17 l•vlln 

I , . 

4'\J!6 omuf.,ro bruno 45318 '""''0 '"'"" 
: ., . .. . .• ·.-·.-··.· . .-.·: 

. ' 
. . . 'J 

4S.l:l7 lrulla 45338 '""''o lnilln 

i ~, ·tP0;tl .-,.,,.,,,..,n,.. 
15x15 
6"x6" I~ r ... :z• 

·-·~ . ...;..~, 
j:' 

f 
I 

' 
llA'dl , , I,,, ,,.., rl I . 1' ' ' ...... ,. I~·, ... ,,. 



I '"''" 503 atelier • Ill ......:,. ~~ ~ k 
cisaker Iii.I - _.L1 

1., 
I ' --- - ---· I 

ec."'.:'t" 

I 
I 
I 

serie 503 . / I atelier L-

Cl~A. lTA 

:•• 
•••• I ',() l}I 0"'''"" 6 

M:9 

conforme 
EN. 176 8 I GI. 

lormato nominole 10x10 
nominal size 4•x4• 

....... - .' ~·-:.· '.... . ; :·· .. ... . ; .. ·'".·:. 

I 
I 
I 

Pl<1in anrl m11lti-colc,11rr<i tilrs arr suilahlr for rhr initial 

range> of I i I<''> in lfgancla 

I 
'I 
I 
I 
I 
I 
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I Ol YMPciuar/11 rarh·Nr .. 27 

Milder Riese OLYMP hat OSTARA einen lang-
gehegten Wunsch der Bauherren. Architekten und 

I Planer nach erner gleichzeitig wohnlichen. pflege
lerchten und trittsicheren Riese erfullt. 

So konnen 1etzt auch naf3 belastete Raume wie 

I Badezimmer. Erngangsbereiche. Treppenhauser. 
Ladenlokale. Balkone und T errassen nicht nur 
funktionell, sondern auch farbharmonisch gestaltet 

I 
werden. 

Die in ernem besonderen Verfahren mil grbf3ter 
Sorgfalt aufgebrachte trittsichere Glasur behalt 
sclbst bei starker Bcanspruchung 1ahrelang 1hre I qP.pruften S1cherheits-Werte. 

I 
I 

__ I -- --------- -

"',111. t ~ l.t!11'C'''"h1litfP 11ru1 

t'rt:.1/f1•n 1ru (Hr·nt1r,1n•I 
1P1t1•f1 I IFl.,f"'"/<1f'( t1•J•i 

t1;1,,·n. ;"rirn.Ji1qrr1 

()qr,)lir!N 

llir n~;[Afl·\ fl11·····ri I :1d1r1 . ., ""' 

...... 
r, 

, ,, . ..--

I ~11il.ihl1· ,,,r f'1'. .. ,.r1 .. 

I 
l'"'''P'·~r r Ir (;fill! 

OL YMP Riesen von OST ARA erhalten S1e 1m 
Forma! 20 x 20 cm und 1n zwei hehebten und v1el
seit1g anwendbaren Farbtbnen: quarz1t und lopas 
Mil Treppenfhesen 1m Format 20 x 30 cm und 
Sockeln von 6.5 x 20 cm wird d1eses Programm 
s1nnvoll erganzt. 

OL YMP Fliesen von OST ARA srnd erne wohl
uberlegte lnvesl1tion uberall dort. WO hohe Anspru -
che an unkonvenl1one:1e Geslaltung, dauerhafte 
Ouahtat. Tntts1cherheit und problem
lose Re1rngunq und Pflege gestellt 
werden. Oafur tJurgen w1r m1t d1esem 
Siegel. 

f,,rm;1f 

.,,;,.":' :1, ~· - r 

.... .,= . .,;. .,,,.., ,,..\ \~ 
! ii 'fl.If' 

,·_\fl;'f'> .,, ,,,,.~, 

i.1A? ;· ('ft:~1r:,f1 

',.f.jfr•fo>•,f IJ''<;f'·1·.t•,., t11•' 

OSTARA 
LAU FEN 
r l'; T 111 l/\ f h"<;~r1 r lmt>I I ,•, <:" I<'.<; 
I'"""·'' .'1 14() I> 40()', M•·,.rl>11o;1 11? 
f1•f1•f11ri llf 11111;>()44 
,,.,,., ()fl'>l ''''• 
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I I'• /,'1 '.,ll'f 1.!11 Ill f1111l111.1 Lt.111 '.11r111 
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l11//•·ll1 il1·ll11 ·.I•'""" r 1olr1t,. d•·I 
~ I 1 l l 11" 1 , '111 I nri. 111 I., 11r111 

·.1·11q1u· 11111.ilt 

7,Sx31 (3"x12Y.,") 

W507 Balliscopa la Paz 

1 Sx31 (5 1/11"x12%") 

8207 Zoccolo la Paz 

I H20I I Angolo 
t'Slf'rnO 

0207 
Angolare 
inlerno 

ARROTATO 
10x31 (4"x12%")* 

Ffifi6 I 1slpllo arrolalo 

1Ox10 (4"x4")* 

?666 Colin 
arrot;ito •' 

G666 R1l1r.vo collo 
arrot;ilo • 

7,Sx31 (3"x12%")* 

'inr1rl1•rfrirm.il,. 111 A11.f11hr11nq 

M.ill •,111rt .itif H.,•,ff•ll11m1 h••lr•rh.ir 

'"'"'"fl 11nrl f 111'.1rwri 1r1 <l1•m 
r .irtw11 rl1•r '\ 11:\ 1 'Ill 
J ,11h.1tiw,-.1r h1111q !f1()11llr '1 

X(ifif> 
Sc:ahno 
Collo Arrol;1lo • 

lrnn 111r·r , .. , m 111.111 firw.h .ir1• 

.1v.11l.11llt• on t1•q11""' ~~lrip ,lflrl 

d11I ld1•·, lfl lt11• · .. uni• 1 nlri1H'. .i•. 
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""''""'; r 1d11rl', q1w 11· t 1 • {I 111,11. 
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DEC. 6/STCK 0856 
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•. ' ·.J 

s rm.A 

....... 

DEC. 1/S"'."CK 0851 

F . 

.
. 

. 

MANHATIAN CROCUS BERMUDA 

CERAMICHE PAOLA S.p.A. 
41042 FIOAANO MODENESE - ITALY -Via Viazza, 45 - Telefono (0536) 84.38.14 
Telex 51 0395 PAOLA : - P.O. BOX 26 SPEZZANO (MO) 

' I·'·'·· I ·., .. Ii •• , ""Ht ' 1 j ll•"'· l 
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UNI 0850 
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.· ...... ~ 

----· -----·-· .... ~ ,_ ~ 

Plain or multi-colo11recl t ilr are recommrndrd for ini t inl range• 

CERAMICHE PAOLA S.p.A. 

• 
-i 

-j 
~ 
j 

. . ·_,:.- . i 

41042 FIORANO MODENESE - ITALY· Via Viazza, 45 • Telefono (0536) 84.38.14 
Telex 510395 PAOLA I - P.O. BOX 26 SPEZZANO (MO) 
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SANITARYWARE PRODUCTS 

a) Shires Bathrooms Limited, U.K. 

I 

I 
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Naiad II suite 502 

Nai8CI D WQhbaain Ii pedestal 
F 

r-.-ir--+--........ 
! c 
i 
I 
l I( 

Tap hole OP(ions 1. 2 a< J hole 

I 
i_ __ J 

Na•ad D washbasrn 580mm • 470nwn 122'.o- • 18'!,-1 

A • c D f G H J " - 5llO uo 225 4!95 Xl5 200 190 ID 15 IDD llO - 22'.o ·•·1 ··- '119~; 12 1•4 1·;, l'lo ~ JI'.', 32'\, 

Na•ad D -shbasrn 500mm • 4 I Omm , : 9'f. - • I&•.-, 

" • c D f G H • J " t 

500 410 210 420 H5 200 185 ID 15 715 815 - ..... ur.• ... 11".':r 10•;, 7'" 1·1. 3''9 ~ JI 32·.-

Note On small N;iuad D t>asrn 2 hole ...,sron only ·H· domensron 
be.:omes 95mm IJ~. -1 

Naiad D w.c. suite D 

B A -

E 

/ 

Wash- close coupled honzonlaf outlet w c su11e W'th Vttreous 
china or black heavy duty cistern Side or bottom connec11ons please Specify. 

II c D f G M N A s 
"'"' 1115 545 790 665 390 190 140 195 50 55 685 

ins 7 1.~ 2tr.; Jt 26'/1 15'/• 7'!, 5';, 2 27 

Naiad D over rim bidet 

f r--·~.=;--~ _L 
G F H 

L-=-'-"----~ T 

Naiad D nver nm b1df!1 Available as I or 2 hole versions 

II D G H J ----
"'"' 550 ~5 75 210 260 390 100 135 

71 11
, re 3 8" ,, 4 51· .. 

CltSfB 
I 174.11 I gl I 

Nov 1987 

I F0t I hol11 boclel 0 • 60mm 12'!1 "I 

I 
I 
I 
I 

Shirf'S can supply was111 f•lllftl!S and brassw••e on a chnoc" of chrom11, Vene11an Gnllf nr Ooamnnlf Wh•I" finish for lhe basin end boclel. end 
so•I P•Pll connecrors end see11 l0< rh11 W C For colour selec11on HI! Sh11"s cnlour r.har1 

~ 
SHIRES 

•ATHROOMI 

SL 1089 
Th•'" .lfPI •S 1uh1tt.t to altlf!tallnn nr W•thdr•waf without nof•r.~ and cant:f!IS all prlltYH'U•~ ttd•IJOnS 
fffus .... 11on1 •nlf Spt1e1f1cellnn1 •r11 nnl h1nd1ng on 114>1•11 

Shores L1m1ted. 
Gu1seley. Leeds. LS20 8AP. England 
Telephone Gu1seley (0943) 870055 
Telex 51482 Fax (0943) 870061 

Sh11P.\ lrP.l;tnl1: '""'"''· 
Broomh1ll Road. I itlla<Jhl. 011t1hn 14. lrP.l;tnd 
I P.IP.phorlf! Duhhn f() II '>I '>A JI 
IP.IP.• 3133/ Fax IOU 'il'>'>M 
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~I/SIB 

Newby & Selby D basins 
174-231 gJ 

Jan 1988 

Newby Selbyll 

Two vitreous china wall-mounted cloakroom basins. The Newby is a standard basin with flat back 
edge and soap area. The Selby II is a corner-mounted basin featuring concealed fixing. roll front. flat 
top and ergonomically designed bowl. 

I 
H 

B 

j 

mm 

F 

bJ E ~-

A 

!">IO 

}() 

D 

A 

2 hole version only 

R 

uo 
I} 

c: 
IRO 

' 

0 

4}0 ]10 1}0 - ------- - -
If> ') I]" 

r; 

100 

4 

-G-

H 

c 

-F-
I I I 

B 

~ ~'--I.... j 

') ·, '.: -~~.~ 

J!• 
D 
A 

G 

1 or 2 hole version available 

A 8 C 0 G H 

~·m 500 400 100 180 IR5 100 1Jl 130 

'" .. 19". 1s•. r. 11 r. 4 9·. s·. 

Ar.r.P.550flf!5 Waslf! frllongs am! ShorP.s ranqf! of 1aps anti m .. P.r5 "'P av.ulahlr. 111 a rhou.r. of l.hrorru•. Vrnrloari finlrl .11111 
f,1amonrt Wh•f P. fm1~h 

Fmnq A sr.rP.w 10 wall mounlong hrar.kP.I tRr.f SF 74115 avaolahlr. for NP.why hason 

If· 

I Ill 

4' 

SP.lhy n IS scrP.wP.c1 c111P.r.I 10 wall rhrouqh rwo r.onr.ealr.c1 6mm c11ilm holP.5 anc1 supporlrrl hy ii r.ornrr hradrl m .. 1 Sf /Iii 

For r.olour 5r.l .. r.1ton SP.I! ShorP.s r.olour r.harr 

~ 
SHIRES 

BATHROOMS 

Sll 119 
''"~ 1,.;tflrf •"• ... 11h1r• f rn "'''"'"'""'or ""'"""·'"""' w11f11111r ""''' '" r1rut, "'"' 1•1• •• 111 Jl"""'"tl'• '''''''""~ 
11111•.Jr.tl•nn~ .:tnrt ~prr-1firdfmn\ .lrr nof h1nrf1n<11n rl••f.111 

ShorP.s l1m11P.d. 
Guosel11y. lf!eds. LS20 SAP. England 
T11IP.phor.t1 Gu1s11l11y (0943) 870055 
TP.IP.• 51482 Fu (0943}870061 

St11rP.<, lrP.l;ind l•noolf!d. 
Broomholl Roac1. T allaghr. Dublin 14. lrP.l;ind 
T Plf!phone Oubhn 10 II '>I 5811 
TP.lf!x :1111/ F.tx 1011 '>1'>'>14 

c 

J 

154 

14 
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Ashby n basins 
1174-2311 gJ I 

W/.:_ 
}~)"~'1-1, 

.-: ' . 
. - --

_&, _ --...,.---

504 Jan 1988 

y , 

Two vitreous china wall-mounted cloakroom basins featuring drop-front. and asymmetrical design 
for easy access. integral soap pocket and ergonomically designed bowl. 

r H ~ '~:j -K~ 

! ' M t- G - i :- l~ IGi 
' . 

J
1 L! ·h'l'·J I I 

Q 'i'l~J ; f qJJ f F 
t I c c '° -- .• I . 

·~ EB I 
E~ . l t I . I I 

;L 
. - - l l 
D D -
A -A 

1 or 2 ho!e version available for both basins. 

A8C:OE GHJKLMN A8C:OE GHJKLMN 

mm 450 290 t85 390 t75 90 t50 t67 92 tJt 57 82 59 mm 350 275 t80 JOO t45 105 t6J 118 9i 83 57 34 59 
-

J"• 3'• 2', P. 2'• 

AccesS'lries Wasle f1111ngs and Shores range of laps and mowers are avaolable on a choice ol Chrome. Vene11an Gold and 
Diamond Wh11e finosh 

Fo•ong· B11Stn~ secured by 2 off screw to wall mounting brackets (Ref. SF 751 & 2 oll ~crews direct 10 wall 

For colour selechon see Shores colour chart 

~ 
SHIRES 

IATHROOMS 

Sll 120 
Thi~ IP;tflrl ·~ '\uh1rr1 lo .111,.r.tflon nr W1lh'1rtlw.1I w11fmul nnhrr rtnri r .lnrrl~ .tll pr.-v1n11~ ,.rl111on'\ 

llh1\fttlflon~ tlnrt ~pttrrf1ra1irm~ ~,,. not tund1nq 10 ct .. ftl I 

Sh11es L1m11ed. 
Gu1seley. Leeds. LS20 8AP. England 
Telephone Gu1seley (09431870055 
Telex 51482 FIX (09431870061 

ShorP.~ lrP.land I 1m1tP.d. 
Broomhoh Roild. T ;illaght. Dubhn 74. lrP.land 
T elP.phonf! Oubhn 10 II 'i l '>R II 
TP.lf!w :ll.111 Fa• 1011 '11'>'1.M 

./ 
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Et T I V E 
IENBIGH 

I 
I '()()mm• WS&...'lmm • PJQ5mm 

~-

~
-· 
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: 

•: -.~;::..) 
-.. \ 

I ~ 
ll I 

H~"'m, VI.I 545mm, r 705mm 

l)ENBIGH 
• U IT E 

:. : • ~ :: .... -:: : f ~ •• 

t ri<hrl·",,n .,, ( s,,;,r ..... rh 
r1.•0nfql n•:rl~r Bti~n ~1:1toH,.. 

r (O<nN ['•llor !rips Thr Nriu1d 

bri,..t ro ordinr~~s F~ot1Jr""'rl hf"r~ 1.-irh MP<l•(• rrips •n chrom" 

I 
I 

I 
I 

, .. ':... 

ln"lr VMYlmm •P?90mm 
<;moll \.'/.1~0mrn • P?75mm 

ASH BY II 
1 ~, P f .& ( H 

V1rrr,.111';. dunri wf'lll niri11rit,..d 
rl1111krnf"'lm h.·1;1n'., ·~11th 

q-;",·;m,.rrirr1lrf,.-;1rir1n"ddr"'' 
fr(lnt f,., "'Vii (I( rf"';"i rhn1r"' I )f I 
r.r? fr1p hnl,..-; 

1/J<,('t}m"" • PMJOmm 

S E L B Y lI 
•. ; ~ A ( ~. 

v,,,,.,..,1 •'; r hin.., hr J';1n f,,, ( ,,,, .... , 
rTHl11nhnr1 (.~1'''r" nf I r.r /top 
h.11 ...... 

• 
r== 

...,,, 
W',IOmm, P1Xlmm 

NEWBY 
I 'l P f A ( ~ 

V11r,.n1 '"- r "1inri bn•'.1n with flrJf 

~,_.,, ~ rrfqr rmrf ,,.....,..,r ,.,,,..,, 
A.1r1il,.1l .1,.. with? l-1,1 hnl,..,, 

r 

13 
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BRINGING IT 
OPUS 
S ~ l : 0 II !. 1 ~ S 1 0 I A , t 

larg'! Basin H7 65mm • W6..."'-0mm • P520mm 
Small Basin H765mn,.W560mmxP450mm 

~i.190mm • W)?Omm • P.'\50mm 

OPUS 
SU IT E 
I~ Pf&(rl 

~,,.ph()nu'.: w r. ~4 ,,,,. 'Ntfh 

hnr1/()nrol 011rtPf E\oo;.1n o,....oilohl~ 
rn "'°'o ~1.--; ff"lr mt1n,..bloc m1w,.,. 
Ov.., rim twirl ,..11 .. ,.,.,q I nr ') ff1p 

hol,.s F~rur,..rj h'?r,. with 01so1'i 

m1 .. rrs 1n 01nmond Whit~ 

PRELUDE 

(~ 
~--.~ 

-("···.··· - ··~. 

-· •·· ,. 

~' H785mm • W63.5mm x P 490mm 
H785mm x W55.5mm x F 43.Smm 

H7~5mm • \V4 -smm, P7f,().n.,. 

H.1?5mm • VJ.V/Jmm • P'\OOmm 

PRELUDE 
S U IT E 
I ~I (HI; f 0 'i 

~·,p~nn1<: w r ~' "'"" v.1rh 
hnri:()nffll "' 1rl,.r Rt1-.1n nvn.inhl"' 
1n ~ti ';.l/"'!o;., lrsrq"' fnr mnnl')bll')r 

m ...... sm.,11 riff..,,n'l I.')"' 1 lqp 

holl!-., r)v,..r rirn h1d,.r (')ffrr1n'l I nr 
? k1p hol,,., .. f,..nf11r,.d hPria w1rh 
...... 1 .... ,-i1(1 tf'U .. ,.roi; '" v,..n ... f1()n r;l" 1,-i 

A L L INTO 
CAROUSEL -- - -

.,... ..... -.--.-;;-_; __ _ 

'
·-. ...,. 

. 
#" 

• r 

H785mm • W6J5mm • F'SlOmm 
H785mm • W560mm • P46()mm 

.-=~.--
(. 

H1?0mm • W160mm • P575mm 

CAROUSEL 
S U IT E 
i •• \I ! i r v G I ~ t 

Vino;.hrll"'l'wWl "· ( ';I r1t~ ·.-..1th 
hr"'lri,•r.nf,,l r. •• rlrt f\ri~m l"Jvrt.lf1hl_. 
inf".•.,-.. s11,..10. "'"'1(~ nH""""'l I.') f'r 
1 tqr 1 lv·l,,.t; Rim rtnd ';prr1·; h1d,,.t 
f, 1r 1 hr1J,.. ,,, .. ,.., r,..o, .• ,_.d hrrr 

,...,1th 01v11o; m .. ,..,._ 1n D1om,,nd 
Whir .. 

P E R S I 

~i80(Jmm • W58()rrm • P · -"l,.,m 

Hl85mm • W500mm • ', nm 

H4/"l0mm • WJ60mm • P5')()mm 

NAIAD 
SU IT E 
I •j I > I) I T 

IJ 

VVnt0hrtri....-..n w r ~n•'"' .-..1th 
h ..... ri1nnfol f't 1fl1tf f\ot;1n ovn1lnhl,,. 
in,.._,,..., t;1r,.t0. lnr~r r,H,,..r1n~ I. ')or 

.l hni..-.__ ._,....oil hn;;in f'"'r prl!qr r11r• 
nnl, ()vrr rim t-ud,..t nif,..r1nq I 0r 
') 1'1p h,,1 .. ~ r .. .,,,.,..,j h .. , ....... rh 
M,..d1r1m •• _.,..1n rhrnm•• 



I 
I 
I 
I 
I 
I 

Denbigh suite 

Denbigh horizontal outlet pan 
(855503 1977) 

8 

' i E 

• 
A 

l F 
t 

' 
0 .. 

lei sre 
3 

- 1174411 g 

Oct 1987 

*G 

·c 

I * Pan sear bolt hole centres 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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A 8 C 0 f G H 

J!IO 485 355 3115 40 190 435 165 

'"s ts•. 19·. 14 IS' ...... ,. : I,._ 6': 

TIMI" OP.f'lh'9h ~n ,,._ ~u1r.11bl.- for u~ Wtfh high Of 1._..,,. 1.-vrf c1srf!'fn,.. P1,-.,,..,. 
~ ,,. ,,..,,...,sr nl rh•s lr.;,flrr for d•m4'!nS1eM1al Mia.ts us1nq rhfl! Sh.,rs r.;ang.
ol crsr~ns 

Denbigh pedestal basin (BS 1188) 

F 

! ! 

I .. 
!·~ 0 --i l. p 

r- A 

M 

f ' ' ' ' • c 
! ; t 
E . 

l 

rGI 
i ! 

f 
' 

I 
K 

i . 
! 

N and P "'" hrar.kf't r.Pnllf's 

'"'" 

J\ R C 0 

560 406 ].l~ 500 1~0 ·106 180 

n 16 9·, 19", 9. 16 

H K l M ill P 

140 800 8}5 101 J05 510 

!>': Jl'. 1 .l}': •I I} 10 

Ar.- ... '14c'Jf1fl"\ A r ••• nQ A ~Jo1nrfarrt 'I.·· (30mm' BSP chain Wit~'"' otnd Sf.1y 

1S a"o111lt1hlf' IH ar~ ' 1 ·• p1llo1r f;tpS 1n r.hrnmf'. Vf'nf'fliln Gold arwt '" 01.1monc1 
Whiff' V11r~nu'\ c:tun.1 nv11rla~ ;u~ "'"a1lahl~ fOf ha'C1n wh .. n ntoonr .. d 1n 
rows Basin is SC:fll!'Wll!'d lo wall wh .. n 11!.f'd w1lh ~d~SliitlS C:an afso tw. 
US#.t'f w1lhnul JM'"rlf'Sl.11 nn wall hung brar.•1tlS for rolour S'-l .. r.11nn Wf' 
Shirf's colour rhArt 

SL 1090 

i 
. i-..t;8..1'r1 ·~ 

~ 
fh1•. lr.tllrl •"• r.11h1''' I In .tllr1.tf1n11 of W1fl11h.IY\l,tl w1fl11•11I 1t11lu ,• .t11d 1 .11u r•I•. ,1ll 1u•'"''"'''• r•1hl11Ht'. 

lllu•.h.tl1nn ... ,,,uf•.pt•11fir,lfutri•,,tr1•11nft•1111fH1•11111lr•l.t1I 

SHIRES 
BATHROOMS 

S.h1r1 .. ·• ( lf'11ff•1t 

( ; ....... ,,.~ I ····rt•. IS](} A Ar f '"I'·'"" 
f1•l1•11honr• c;utr.Plf'~ 1n!l.S.t) R /()()!,!, 
lr•lr" 'il•lll] J .u IO'J.l.ll A/C~llil 

... 
';''' 

" : 
f., I'! 

··.!· ·t· •,f 1 .•i. 

i'.; ! .. : ,., {: 
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High and low level suites with Denbigh horizontal outlet pan 

·-~ 
I 

508 

• I, 
_ .. _ 

r EJ 
! r·D 

( r Low Level 

JC... 
,.. M ... . l __ 

I i 

BJ t I 
lN fr t_ _ 

LsJ 
~ ..... onc• 1-1-""nco .. MUlTlll-· c-· 

~~~~~--.L-~_1_~_1_~-~-1-~ __ j_F J_'!_i_H I_ J l ll [ __ l L_M IN 
lYNll-,...D-

~ .:;;.t I ''~ r

1
. 51() I )~5 r 10 i l_5j I __ I 

~l_ .. ~ _:,?~ 520 )]5 [ !IO l !IO 190 
l"UMA-,...Du.-. 

....... ';.. ... I 1!5 f ;;; I 5 r J}O i 11) j~i, r 

l~lrw!'.1 ITS_ St~ l )10 t SO Vl t Tl!~ 
Ru•aERWfll -- 0u.-. 
...,~ l .. ~. I 2•" r •65 i 195 65 JJ5 
OENalGH Vtt11tou• Ch ... 

-!-..;...-!,;.;. I •85 l 5JO [ 1.ao l 55 l so l 195 
LYNll , _ _,,, .. ,.._ f-
~h L ... r• I •85 I '00 I JJS ! 65 j5s !' 
tnw ,..,,.,, ! is~ t ~".o I us Js .as . 18~ 
PANTHER n .... ......,...nc 

150 I r 11, r 6,o 61<• 1 ]55 I J90 
' 60 • 600 100 [ 835 ~n~ ! 6 15 150 l J55 J90 

"1't ·fjf(i ~ii' 1 J"~ I 190 
o 1c. '"'l'- h ~ir, ~st:i · le.~ 1 19tl 

~-···· 

: .. ~ 

'-'-i,__-"'1..,,-'-'-r•_.__11_0_..r-..5-"3-;--'-·-19_5_,,__•_~__.--'-J-'--5_.__1_0!>__._;_c, J_~ l_.a!C!__ s.a.}_ :~~~- P_~~ ~_.. ·-~ • 1 

f 

f 
I q 

• 

} 

p R s T u 

170 
!IO 110 1111) '"° I l!IO 160 

I;<) 115 l!IO ••5 220 I !IO 160 

110 sO 110 1 i1.1 1:.0 i ISO 160 
I TO 115 190 1 ••5 no l 150 160 

'10 !IO 110 r &o 1.co r 1 !IO f'.1~-
l ;"() 115 190 [ ••5 :i10 I 150 160 

'" ''" 180 I.CO I l '\O 160 
1 tir, 191' , .. s ]](l ·~ 160 

~·', ~~-_.__~iro 150 160 

i_A. B 

jc m J3J 
•. o - H H -I .. ~*· -11 

• 
r F+t r: co ~ E ~ 

~ 
Low Level \ .F~ 

L 

. 

...,.._ 

~ • J: ..i:a f -

~ -.... .. -j;! ~ 

t·-~ 
·-1 l .I K 

\ J l r hJ llj 

I F,1 . 0 GI f T 
' t 

' I , ' L _r -t- ._ __ j 
~ 

UJ.ll .. _-;~ _s. ... u .... u. 
----------- - - -- - ---------

Cl~T_f_RN_ . L A I I I c I D I I 
0.men•on•I rof ... enc• 1mmt uf.lng llSS62 7 J.,r .. Conn"'''"'~ 

f [ G [ H [ J k l M .. p R 5 u 

l YNll ""1 Duty 
-"~9h 1..... ,.,~ ! 5]0 I .l.151 10 .l~~ I l~I I ti;()! I ).I' I(.!,>,,.,,. l· ... ·'" ,,\., ,;-, , 1.., r l .. l ,,,., 
l nw l~""'' 11~ ~Jn 33~ 50 5<1 l I 160 ~Oo 100. RJ~ 'I.I~ 1- 1~ .,,, : .1!'>·· ~ •,' 1 fl~ '. 1 111 )nr., ! l"iO "'"' PuMA Heavy Duty 

~·9h, ...,, .. , 

I 

19~ ! ~I~ I ]]O I 10 J~ I I no! I n~ 16'"6"'1 ,,., i 1·1.' ,, ....... ,;r, 1.'S, I t~(I 16~ 

_L_!!....- l_...,,.1 115 51~ 310 50 1'15 ]JO 600 700 ! 8.15 '115 61~ 1,0 1~"1 1•1'' • • • • ol ~- 1 1(' .'t'~ 1~0 16~ 

AUllERWHL HNvy Duly 

~ ,;,9;; 1-.:.... I ]40 I •65 I m I 6'• r -11~ 1 I 11~ [ 610 610 [ .15~ I .1!l1' , . ~· , .. !.' .... ,;r_ 1.H, 
( 

i~o 16~ 

OEN81GH V1tr•ou1 Ch"'• 
lnwlh_.I iR;;T~i011•o I ~~ I 50 I 19~ 160 I 600 100 ! HJ~ 93~ 161~ /~O I .1 .... 5 I .l'IO T 1~ I til I~~ : 1.1il )flli; , ,ci- r If.I, 

LYNX Thermopl•11tc Frnehne 
' M·9h I ..... I IR~ l ~00 I .l.l~ 6~ I )~~~ J 1851 

100 I I 1:10 I 610 670 I ]~5 I l'lil ll!t .. ., 10-. f , . ., , )., I l'tO I 16~ 

lnwlhPf 1_5, ~ l.15 ]~ 1S 100 flOO 700 RlO 930 6 7~ 150 35~ ]'1() "~ 110 IR~. 1.1010~ 150 i '"~ 
PANTHJ• T~ermoplHftC 

ln~ l P~~l2'!~J J'l5 I •5 L~_J 1~-m~o S•!'_J~~~.!1!16.~o 110 Im L .190 L "~ 45 16~ I 6~ IR~ !__1_~11_1 16~ 

I Tllf! °"'11>rQh homon1a1 ou1"'1 pan may i... con-ll!fl 1n 5 1ri1p P lrap"' 111rrworl P 1r•p """II"''""' PHETr.O Miil TIKWIK "'855617 IVPf' <nn"""lor• 

I 
I 
~ 

SHIRES 
BATHROOMS 

I 
I 

SL 1090 
Th•"'• 11".lflrr ... -011h1rr1 lo .1ll1•t,111rn1 1u w1lluhitwi1I w1ll1011I nnl11 f' ,111d r·arirr•I' •• 111 prrv1011•. ''rhl•nn"'• 

lll11-0lr.lr11mt0 .lJld -..prr1f1r,1111m-o ,1rr 11nf lund1110 •n rl••fa1f 

Shorr~ I m111rrl. 
<.iu,.rlrv. IP"'I~ I S;J() 8AP. F ngl.t1lfl 
TrlPphonr G111~rlry (0'l431 R IOO!l!> 
T rlr• !l I 4R7 F ii• (01)4.li R 10061 

',r1111•·, lr1•i,1f1d I 1r111!1•rf 

f\t1H1rr1hill q., 1d f.1l1.1qtif f l11h!1r1 ,.'·1 lrt•l,1r1•f 

r,.;.,pr111r11• r l11td1r1 If l I 1 1, 1'1H I I 
f,.,,,, tit i,' f.i., 1()l1 '11'1 11i·l 
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Opus suite 509 

CllSfB 
174 11 I g3 

Jan 1988 

~G 

.... H 
'I' 

K 

-

l 
I r 

~- " I 

E 

'\. ~· i 
D -

i· A '-

l 8 

l 
' 

i 

I 
...._____,.._.._ ____ _j_ 

W.shlle"n ll60mm • 520mm 12r • 20',> I A.,.....,.. " t rep hole only 

" I c 0 E G H I{ 

mm HO 520 205 515() 340 205 •o 7115 115 

.... 211 20',;. • 22 13!, • n. JO•, JO', 

Weshlle"" 5150mm • c50mm 12r • 11-,.,-, 
" .. .-.. 1 ,..,._ ... ly 

A a c 0 E G H I{ 

515() C50 205 C70 295 190 so 7115 775 

.... 22 17~. 8 11'!,. 11~. 1'11 2'4 ]()•·, JO', 

Bortt bnlns can be wall hung Wlfhour peodntaf using rwo Fasc,.. bolts. RPI WOl«llOli56 

Opus w.c. suite 
------0- r---e 

r 

210 c•o 785 7JO 390 185 140 uo 55 

'"" 

Opus bidet ~ E-j 

L :: ~. ~ •J. ~ l ~ : l t • 
..t : ' . 

--8 
~ - -A - ~ 

mm 550 J90 50 115() 280 J90 I 00 I 85 J90 

. ,,, ,,,,, 1s~1• e·:. '' •s"", • 
~~~~~~~~~~~~~~~~~-

St11res c11n supply w>1s111 fillings and brassware on chrom11. Venehan Gold or Diamond Wholfl for 1hr_ hH•n and b1de1. and soil p1p11 r.onner.1ors 
and sears for lhe WC For colour selflchon see Shtrf!S colour charr 

~ 
SHIRES 

BATHROOMS 

SL 1099 
This"'"""' is 'ub111tr.f In alf"?rat1nn nr w11hrltftw1tl w1thnuf nn11r.-. •nrf cilncttls aJI .>,. 111us fH11l1ons 

lflus1ra11nns and 'Pf!C1f1c111mns 11rf! nnr binding rn d"""' 

Sh,,es L1m11ed. 
Gmseley, L!!eds. LS20 SAP. Engl<ln.! 
TelP.phone G111sell!y {0943) 8 70055 
Tl!ll!• 51482 F11• (0943) 870061 

1 ,h1t1•<; lf,.l.trirl I 1r11rl1·rl 

BH11·mt11I', Ho.tr! r.111,111hl rh1hl1r1 )•t lr1•1,tr1d 
r,.11·p~1nru· f>11bl1r1 1r111 '>1 11H/ I 
r ,.1,... t rt t / 1 ,, .. , n 11 'i1 1, 1, ~'1 
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Prelude suite 
Cl/SIR 

I 174 11 I 9
3 

I 

510 

Prelude washbasin 

E 

I 
__t 

I t c 
t 

l 

r 
i 
I 

~. 
I I I 
! 
I 
K 
I 

I l ·--1 
A e c D G H J 

-------- --------
&JS •90 250 S20 J40 200 190 llO IS 78S 820 

'"' 25 t9·~ 9'. 20': 1 Jk-". 7·. 1•· ·• •·. JI J2', 

Prelude weshbeSln SSSmm • 435mm (21 't. - • 11-1 Awetleble es 1. 2 or J tap holes 

A e c D G H J K 

SSS •JS 2J5 UO 28S 200 18S IS IS 785 820 

rns 21"• 17 9». 18': 11'• 7'•• 7'.• 3'• '• JI 32.'• 
··----- ------------------

Prelude w.c. suite 

f.--B ~ 

MI M 
!4 +-~ 

Pr,.lmff' doubl~ rrap S\rphonrf' rlos,.. r.oupl~ ""'f' surf~ 

.. B c D G M .. 
--~------~ ·- -------

18J .,. 1U 700 392 190 IJO 18• '8 

'"' 1' 18', JO', 27·' 15·' 1', 5·. 1'. 1·, 
~ - - -- -- -- .. 

Prelude bidet 

t ·+ I 
G F 

l lJ_ I 

~I 
I ' 

f 
I 

l ·-.~1-:. 

L B 
I 
L - A 

;G 
f4-

N 

--- --

.__e __ 

I : 
~ ~oj 

-Ptrlurl,. nvrr t•m ~11pply h•rlrl 

J\v111lolhlr ol~ f m 7 hol.- "',.'''""' fnt I hnlt9Yl9tS1on 0:: 85mm I J'•I 

--·-----
II 0 G H 

~llO 390 Ill!> IC)() ISO 

'"' 
,,. . ,.., .. •... g· 10'. , ••• 

- r 
Ht 

Jan 1988 

Shores can supply wasre hmngs and brusware 1n chrome. Venehan Gold or Diamond While for the basin and bidet. and soil p1p11 connectors 
•nd SHIS for the WC For colour selection see Shores colour ch•rt 

~ 
SHIRES 

BATHROOMS 

SL 1087 
This 1"'111et is suh1P.ct to a1uira11on nr w11hdrawal without no11c11 •nd cancels •II previous 11d1t1ons 
lllus1ra11ons and spec1f1ca11nns "'"nor bonding 1n dela1I 

ShitP.S L1m11ed, 
Gwselev. Leeds. LS20 8AP. England 
T P.lf!phone G111seley (0943) 8 70055 
Tele• 51482 Fax (0943) 870061 

',t11r,.•; 1r,.1,Jr1tt I ir1Prt·1I 

Hrrnm1t1ill Hn.1d L1:l,1qhl rJ1d11tr1 ).1 lr1•1,tr11f 

Tt•l1•phr>rl•' r1iit1l1r1 rOll 11PiR I I 
r,.,,., 1u.11 1 .,. : 1111 '"'•'• 1.1 
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I 

' Duet Backwash basin 
set into a cabinet 

Duet Backwash basin 
mounted directly onto 
a .:abinet .,.. 

Duet Frontwosh basin 
set into a cabinet 

Duet Frontvmsh basin 
mo1inted directly onto 
a cabinet .... 

511 

Shires hove an unrivalled reputation 
for d'!Sign and quality and the Duet 
vitreous china shampoo basin maintains 
that enviable trcxfrtion. 

Duet hos been developed to offer a 
quality vitreous china basin that can be 
used in a variety of installations in the 
modern hairdressing salon. 

The Duet basin is available in a 
frontwosh version or a backwash 
version. Each basin con be installed set 
into a cabinet or mounted directly onto 
a cabinet. Duet therefore offers you co
ordination of design for a range of 
salon applications. 

• Designed to be set into a cabinet 
or mounted directly or.lo a cabinet 

• Designed lo be used in conjunction 
with either on instant wall heater 
or a mixer valve and hose 

• Nominal projection 6l0mm 124"1 

• Nominal width 455mm 118"1 

• Available in o range of fashion 
colours 

• Deep bowl area to reduce splashing 

• Manulaclt;reci from vitreous chino to 
BS3402 

• Supplied in a protective canon 
complete with comprehensive fixing 
instructionc; 

The Duet range is designed to he 
used ;n conj1mct1on wi!~ ~;ther on 
inslont woll heotm or the lroditionol 
mixer volve ond hose fittinq. Wh"n 
11r,ed with the irir,lonl wnlN heolr>r the 
hose fi::;nq con he rositioned nlnr1r.. 

f 1 ,. ·., 1 • • r • I . · •. I" 11 ~' I , I , · · ' ! r · 1 I • ' ' I '" •. • l ,. [ ' ,. I 

''l"J""··'··f"l'"I" ·t••I'"" f',.,,),/,,,,,.',t,,,,••. llrlr .•! 

~ ~· ,,., ,,, 11,," ·. 'l'•'I f, ·,. l,11," I'· , ,, ,. f ·, I, '"I' 

( 1f•" ,.,. 1'" •·,lo'""''''' I I 1 "'"',.,,.,JI'•.""' t•. 
IL .. ,, r ,,.,..,,r,,1 t•, Am1,, 

11.,,,,,,,,,,,, ... jt,,,,.,1,. .. ,, ... t.,i1.,,.,,., .. ,,,f, 
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b) Spring Bathrooms Limi~ed, U.K. 
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._<,' p r; ( l I v I ( I 4 '/' I ( ) N ,'-,' 

'I' I I I·: 
SPl{IN<i 

FAS II H > N 
C~ () L L E ( ., I' I < > N 

llnllllllJ!. llil' fN'ff1•1t 
halhmom C•l:IY s1111111l a 1la1111li11g 
l<L<;k, hul wirh a hrrlc· lll'lp from 
Sprirg Ba!hm11111s your dn·;11111;111 
hem1111· a walil y 

Spring Bar h n "'Ills Fas I 1111n 
Col11•11 ion of lolally 111 orcl111a1t~I 
s11:1,.s h;1v1 ··c·n s1•·1·ili1 ally c·n·all·cl 
to 1·11ahl1~ yo1. 111hrn1g1111' 1h•s1g1wr 
look lo you.- hall11H1111s wilh1111! 
spending a· fort 11111 · 

( lur philo:;ophy rs s1111plt • and 
1111shak1·ahl1· · •111111' s1111ply, w1· 
hl'lil'VI' I hal gr MM I di ·sign 
fasl1i1111ahlP shat M'S and sh;1d1·s 
!;:11111ld '"'within tlw n·ad1 of 
f'\'l'I)"! Ille 

Our Spring ML'il1i1111 S11il1·s 
Al1·xis, I~ 1is. I ~tris and Marquis 
n·ne1t lhis philosoph.~ 111 1·wryw;iy 
four surte has l11•pn d1·s1g1wd \\Ill! 
1.ompll'l1· 11111nli11;ili1111 111 111i111l 

ThP s111!1·s an- av;11lalil1• in srx 
fashi1111111l1111rs f\1isly lhwl1, Misly 
Pink. Misry I in·.v. Whil1·. Wild Sagi· 
and Cha111pag111· giv111g y1111 I hP 
v1·rsarilily l11 n1·al•· llll' 111•••111f v111ir 
d 1oi11 ~ i11 1111' ha! h n • 1111 . 

Tlw sp1·1·ili1·ar1or1s 1i .. 1rtm·d lwn· 
allow you l11111ak1 · \·anal 11111s on I !IC' 
w1111111t11·11d1·d s11111• p;..-L1g1·s and 
thus lailor ::••11r d1ni1 ,. 111 y1111r 
ha!hroont i1111·r111s of s1vl1· 
sizf' and pri11 • · · 

11>.RMONY 
ti ') -· ....... 
~ ·~ 

~IL~ 
"''"' '/;.,, 

VITREOUS CHINA 
SA.NITA.RYWA.RE 
:\ /, f,' .\ IS_________ Price 

Alt•xis H;L~i11 -- I or 2 t;ip holt•s 
lhh-sl;tl 

ClrJS(> C1111plt•d \\';isl11low11 \l.'.C. 

Alexis IUll.O Cistl'm 

Chmn•(' fittini.:,<; 

Ex. VAr 

s:l 1 i-;1i 

S IH 11!1 
S:l!IXI 

/, <JI S ___________ _ 

I• iis lh-;i11 - I or 2 tap holt'S 

l\·d<'stal 

( 'l1is.· I '1111plt~I \\;L<;hd11wn WC. 
IA1is BI 110. l'isll'm 

( 'hronll' fill i11g.~ 

IA1is II I llO. ('isln11. \\'hilf• li11i11g.-; 
(Sta11dard with M1sly l'i11k, 
Misly (in·y, Misry l\·ad1) 

~II : ,, 
.) I:\. t 1'. I 

S:l!IX, 

.'i II. I I 

/' :\ It IS _____________ _ 

,_,_---~ -----1 ' 610mm ' ro--"'· 
,,_ I llr . '" 

' 
i 

1~··-·. gn· 

11

°""" 8

1 

I ---
''°""" I 

l~ins l\;0:;111 I rap l111lt· S: I! I ·,., 
lhl1·slal ~j :~: '. I 11 
('Ins<' ( '1111pl1•d \\'asl11l11w11 WC S ·,·I '.I'. 

l~ins II I IHI ('isl1·m. l'.l11Hllll' fillings lj;-,;. . ' ' 

l~iris fl I 1\11 ('isl<•rn Whir" fillings 
(:-ila111l.11d 11illi l\11s1~· 1'111k. 
Mi·.1.\' fill'~'. l\l1sly l\.adt) .li!i! I · ,11 

fl I fl I·: Ts _________ _ 

' S80,um • 

JQJLCI __ I I J_Jr (·_·)·] 111111'1 ,.,, 
~_Li .\ln1·;1,,,., .1i!1'.t '.1 1 1 

I l\"°'11m I 

'°"'"'"11 <...,-_-_] lfOmml: ~---~) 
l _ ~ l~ins llid1·1 ljfi!I !l'.I 



I I 11'" · F11 ,. 



I 
\l·~· 

"'J I ·-.... 

1r 1:1 
~ 
' 

I 
I 
I 
I 
I 1· .. , .... .,., .. ,,, ... , •.• .,,,, .1, ....... ,,,,.,,.. 

I 
I 
I 
I 

\\llRll I 111 c IR\ \Ill 

I 
I 

I • I , 

I ' ~ ... . 
I 

··· .. i ..... . 
'i.. ,, ... 

'l l 

Ill' sli1111irw \\"( · S11ir1· a11d 
d1•).!a11r '.\lf'ln• IS"x 11" wall h;L-;i11 an- li•r 
11s1· wlwn· 11111n·11i1·1111· 111sisrs and span· 
i:; al a n·;1l pn·111i11111 111 rlw d11a~r .. •r1111r 
sh11w1 ·r n ••Ill 
};,," 1 ·1,"1J..1,,,,,,, Su;f,·,""'I',.,,,., 

.\l1·x1s I "Ins•· 11111pJ.·d \\"1 · a11d S.·;1! · 
'.\Id r11 \\;111 Basin· '.\Id r11 Bas111 ·1!1ps · 
\\"as!• ·sand fir r i11.~s 

I 'J11;1h1•1111 S111r1· 
wirh din11111· fillings 

"'" 1 • ... , 1 "'"' •t • t I.' ~ ." 
... ., ........ , .... 1.1• 1111·•'1 
.•.• ,,, .... .,,.,. ll111NI. 

I• 

·.. ---------.. 

I "----
• \f. 1 1 /',i" II ,J,,1, f I' '·I 

I 
, , ,,,, Jl,, .. 

•· ' • 

\ 

' , . . ' 
! ,., .J i 

I . I ' 
I t • 

\-~. 
,/,~·:~~.:;·· 
rr.~ .... 

I \ I 
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c) Balterley Bathrooms Limited, U.K. 
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I c. 

Book of 
I Bathrooms 
I 
I 
I 
I 
I 
I 
I 
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I 
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I 
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I 
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. I 
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··~ .· 
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I.• 

·~ 
(~ 
I \ 

' 

. . -~~ . . ~1 . . , .... : 

'll8 

'.q~ ···;-, 

·, 

D 
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.) 

~ I.. i1 ,,1, '•, t.i•1o11j " t•.rll1 .,,.,I u .. rn.rn1 f ''""11"''1''" ',,,,,, ( ,,,., \i \ ,f,,,,,,,,,.,,, .. ,,,, .. '.. 
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-,, •• 1 
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-~/) 
If~..) 

Enchantingfashion ... 
Exceptional Price 

... 
I:--

(11.tr1".rri.11" .1f.1·.lllrn11•111·11 fH1,J l1.trd r11 r1·,1·.r rdf1·rir11; ·,1111 .1 
( 1\111( I' (if ( Jf'i11, !fl' p.1\[('/ '.IJ,11 fr", I 1r if\< ll j prf'f1•1. f I II' l''/l'f pt 'f II j[, H 

( l1.irnp,1qrw or ~\lllf1· 

(lt.H/\frt.11\ rl<•',1qrwd (cir rlwrl1',(('ffllr1Cl 'v\1111 fl'•jlllrf' f'/1·q.tr;e1· 

1r1 ,, r1J()(l<·rr1 f.!'.11111r1 ,1\" v\1r1J .111 fl.1lr1·rl1·) \111r1". rl1r· r,tr:•w 
lrHIJff>llf,l[f'', ,t tlll,IJ.'.fr;(lffl fllffrl,f[.'.l'I' p.l<jl' /<J jfi.t'.HI',/ 
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GUARANTEE 
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Cottage or Castle, 
Palace or Apartment . 

Ttie B.ullroom 111 your t1orne deserve'> ctw luxury of 8.1/lerlcv. 
from .1rnonq'>t our r.ingc of Shell. Ct1.1rrsm.1 or Rornetn.1 choose.'! 
des1yn ro suit ~-our d•ecims. 

T n hrlp yo11 m,1k<' yow rlrf',lrTI\ ,1 rr,11try ow dr",1qnrrs ll,l\I(' 
prnd1irPd rtlf' R.1llf'rf<·y Ro1111q1w w1rh ( ;udully <.rlrrr,.rt fal>m <.. 
w;1flcov<·rir1q<.. r1fr<. ,HfrJ ,1u P<.o;om•<. 111,lf\ rllf' r,..,,, w,1y Jn o;pr• rlw 
B.11!rrfpy R,1r1qf' f11r",r Brnil1q11Po; ;irr• r•.r.1l1lt<.llf'd 1r1 rlw l>f'>I 
llnrnr irnprovr•rnf•rlf ,md <.pr·c 1,1h<,I <,t1owrnorm fl cl[ tr JrlWtrll' Riii 
r rill ow t1nrf1r1,.. for rllf' ,1</rlrf'<.<. of yow fl'',Hf'<.; cl1<.pf,1y ... 

---~-- fd 0/8)/ffffR --~---
Yo:i l11iyw1rll uirnplf'lf' «ir1f1dr·11r r' wllf'r1 yrn1 duimr R.tll<'rfl'y. 
ow w11q1w P''r\ri11,11t·.r·rl )0 y<'<lf 1j1J,ir,111rr·r• w1rlr•rwrirr·<, ()IJr 
r r1mrr11!m£•r11 ro rp 1.11try 
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d) Laufen, SWITZERLAND 
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--...·-:-
... •l; .,;,.-.•-· ... 

A ROLLA 
DAS ELEGANTE BAD 

1.1 

P1r:<!1·/HlHllf'I. <1~1VJ<,hi ',1,. ,.,_ 

I i' ,, .I-, I'" 
;1·1r l1r11·l ·.11 l11l11" h;1111" ~f.,Ji 

f1·rid1· f 1rif111 f.r.,.,1 ,,,,., ',,,. l111t 

( 11'Jr!J~ t1•r. ',1,1 1111.J f 'lfllllJt 

I J, .. f()rl'""I"""''' I ir11 .. rii11l1 

1111111 1111rl rl11· ~11·11t1.1· f <1rr11, 

'•''d11iridf•f1 r11il (J11'.q1·/t•1• f1,,,, 

ft 'I f I Jf I~ f 1< lflf J ld1 If, , ''! 1, 'If lJ •r I 

M'r lllA #'Hi 

'"'l''r'"''""'"i'"· f',,,fil 
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VIENNA 
DAS BAD MIT STIL UND TRADITION 

Wosrht1srh 1003.5 VIENNA, 

65 x 55 nn, 1md S:phonvf'rklri

d1Jnq 19031 rrnt F f'dPrnhcf P 

-;tiq1ir1q fwcitrrr. \~w,r ht1•,r h

qroP,rn fiO x ·1{, rm, 

80 x 5fi,S rm), <llJ(h r111t Sr11Jlf' 

19010 l1drdior 

,'J 'I 
! 

i 
i 

-·' ·.-·-

··.:~ 

Ein I touch von l11w<; fimqt S1P 

Pin, wcnn S1f' d1f'<;P<; RodP 

11nir11rr hrtrf'tf'n f),,, <JrHJP 

nf'hrnr l\tmn-;phi11f' w11k.t <'I 

fw;r flf'nrf 1111d •Pqf'fl": '""'"'I 
l d1rnsfrPudr ·N111 I <J''WI'< kt 

um! rnir h do-; C"liilil, '.1r h r111f 

';( hOrlf'fl, 1nd1v1rf1H•llr•n [ )111 

qrn 111nqr·hrn 111 hc1~•r•n 
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I 
I I 

'.)un1trnforbt• l.1\RAi\lfl 

Wus<ht1·.,h ll'.1181..-Af'FllA. 

80 , S·I t m {Wt'•lt>•l' GroP.f'n · 

60 x ·18 < rn. 65 x 'lO cm). 

d,i;u S<w!n ;090 0, Trt>f. 

spulklo-;ett 2595 9 CAt~[lLA 

:6 lit.-r Sp<W;f•t1lurrql, kor11br 

rnert m1t Por 1elkmspulkoslt>n 

2Y)3 O l J\Pfl LA. Wosser · 

arrst hlut'! funten Mrltp (nut 

Wos:;ercmst hluf'i rcd1ts 

Nr ?593 2). B1dP1 3603 I 

C APEl LA Por n~lfu11nn t'ssoircs 

Ul'llVtRSJ\L (s1ehc Serie 18) 

Flrcsen LAUrEN 

Grundflrese 5L)27 MARBRE 

rmt DPkor 6109, 6110, 6111 

BAM BUS 

Arn-nturen· Grahe 

Wandtrdspufklosett 2?.27.0 

CAPELLA (6-l1t('r-Sporspii 

lun9 ). fur Untcrput1spulko

slt~n. Wm1dbrclct 36071 

CAPfllJ\ 

' ' \ trJ 
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7148 0 l'N If JC und 

1 
W11nd B1rlrt ]048 I P/\Clf IC 
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( 

PACIFIC -
I VVIE EINE BRISE DES OZEANS 

I ••• #>-··· . ,. 
I 
I 
I 

...... 

. >. ~ ~, .. : .·· 

';( h<Jf/l~ll 

Wohnk11ll111, 11r1d ,.llf' fi,.vrn /11 

qrn dr1l1r1 dn', /\1iPH'Jljf' 

wolmlir hr S1P 

fW If!< 
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"' '· 

CAPELLA -
DER BADEZIMMER-SCHLAGER 

C:1\f'[i I!\ d1r> Stu1Lo I 1r11• "'n 

I J\Uf f N, hr>sl1rht dur< h 1hrl' 

fmfrn hh01t D10 1011 hhcrlt11w 

f orh•J(Jl<J, 111i;, drr '.;11· lln1•11 

Wuw,rhlori c1w,wi1hlf'n ~<°Jn 

nr•n, 1md rilf' hrr~1fl· f'rr•rlrr~ t 

p11lf'ff1• q1",l<1lt1•r1 lhrH·ri \ 11·1 

fr1lf t(jl' V (JI l<Jft()W,frl(J( 1111 I 1 f I 'I 

. , .... 

'"rl 

Wr1'.rhl1•,1 h ll'1l '1 

( J\l'fllJ\, (,'ix ~10 rrn, 1!<1111 

';q 11\( JI IVI ') ~ 11 ·1< ''"It I I')')() : 

n11I f l'd1•rnhl'fr .. ,f1q1111q 

I 
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e) Villeroy & Boch, GERMANY 



• 
I 529 

I 

....,. 
i ...... ~ 

~;:.• 

i 
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UJml 11111LRudrn 
\U:'tDS«:lll 
Uic.,..·n !II \ ..!~ nu t'Jrhc·n ·rr1r11i:rJ11°. 
·111r1..,.·. ·111rl."' i:ulcl n·1r11i:rJ11 111111 
llrL11r Jur ·rrtrui:rJn· SJurl;ir l\11IL·L111111 
111'1.K\ IJrl"""r1t'Jl11111-
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'.' .. ,. -,·, '"1 t~ .. - .. ....t...-~ ··-.... -.... _ 
I ' .'I '._t .... _\ •• ..; .... ~ , ... ,~.v. 

H~P..\:'tGFS 

\hnclfl""'·n !II ' !II rm I ni · pt·rlu c•itr 
ucul lll·knr anr ·i:rau· Rrlidl.·r.lr ~5 ' 
!llrm in "pt'flurit;" Rf.I.I: \\TO llcMll'll 
flrc"4'!1 !II , !II rm hrhc·n ·rrnn"· nml 
·,m,.·ri:rJu· Sanil;ir \hsdu .... ·h \RI \\E 
llJclru Jnnc· \ \01\0 Farlie· -ur1i; Jf(•in· 

.?I 
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. . 
-~ , ·.- . ~ . ~ ..... ~ , ;:\ i .... ·,, ": -:. ;;.;··-=~~~ l;'~ 

· ! lb." G:i"lt" • c: rnr dt"r Rt"llm ir 
nm~ 

lbs G:i. .. 11· • c: n:1d1 dt·r Rt·nm ff.·nm~ 
\\ .11111 I.I fl' t:INt'r1 1.-:; \ ! 1 m 111 \"·11' 
mil 1·111rm~1n·1f1·n Cl fl' IORTI. m , ro·m .. 
f11"l1·n t:lll'l"OR'll. 1.-:;,!,111111 trl"llll: 
llit'w I r,,.,,.11 '11111 - \I 11· ;1111· 1mi:IJ,11·r1n1 
f11"irnllw ... ·11 - flt·..,,111lrr. ,; . ...., hl1·•1; 
hc"'l.1mli~ 

IJir i:t"'rrlrn \\.11111 111111 ll1"k111lu-"·11 
CUI' '1111l 111111,i:1·,_11111 11 brlw11 rrh.1hl11 h 
~ ...... ·hr11,11· .ml s..,.,. 111 lhr nni:l.1,11-r 

lr11 f11"lo-111l11·"·11ITll'I111!1 I·. ,1111i 1111k11 
hirr .1hi:rh1l1kl1"11 I .1rl"·11 rrh.1hh, h 
SJllll.ir l\11llr~li1111 \I \RI\\ I rnul 
COi. \\I I .1rflt· p;i1111.1 

\\r11rro· l.1rhm 

\11'1" 

,, '"' .11·1 

'"'~ ... -. •, ,:. .., 
? '\\I";.+. . 
f'· ,. ""' · ... ,_.. . ,,., 
('• '-"" . 
!..~-~ .... _-,_· 
i:r.111 

hl.111 

.... 

,. 
- ' 
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I f) Kohler, U.S.A. & CANADA 
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l'illuu- ·111lk''' /,,. . .,,,,,.,. 
!K-211111 2s· .1· 21-1 2· fi,,- n111iti· 
,,,. 1·1111111,.,- i11st11/!atirm. \"ilrn111.-; 

c·liir"' i11 Hla1·/,; 111111·/...·." Ji1/11w1·t " 

_fi1111...t IK-S:!II I i11 /H1/i.-;l11·d 
1·!11·111111·. 

l•illnn· 1lllk''' t11il.-t 

IK-:U:-S-1:/JJ i11 H/111·/,; ll/11.-k ·.· 

witl1 i11t1~r11t1·d sr11t 1111d nwrr 

I K-11;:-.'il 11111/ PillnH" ·11111..· /Jidrt 

I K-IS.ISJ i11 Him·/,; H/111·/,; 11·itl1 
i11t1~1·11t1·d nw,-r IK-11;:;s1. t ,,,, .. 
l'in·r. 1·/1111.f.!111.-d /11111'/ t11ilrt. 
"/il/11rrrt "liid1·t fi1111·1·t IK -.\2-1·11 
i 11 p11/i.'11n/ 1·!11·111111·. 

n·,,,,.,. ... ;1k 1 ,, n·11irlpool 
IK-13.'i·ll :-:· .1· -I.'\" .1· 2:!" ir1 
"/h11/1·1·'" c;r..-.: .kn·/ic· r1·i11fi,,-,·,-d . . . 
ll'if/i _fif11·r;\!ft1."<S. /"n1t11ri11g I !11• 
K111il1·r ll"/1idp1111/ S1·.•tn11 s 
i t1d1·p1·11d1·11 tl_1· 11di11sl11 /,{,·_ i1·t.-; 

IK-.•11;:1s1fiir11ir· 11111l ll't1tl'I: ·"·ff. 

rlrait1i11.'-!~ 11'l1id1'1H1f 111111111 ll'iti1 

l1~'-!l1 1111,/ low ·'l'•'1·d . .;. _fT11sli-
111111111t n111/n1f 111·t11a/111; l1111'

ll't1/n· 1·l1·1·tr·i1·1if .-;/111/-1~!;; 

211-mi1111t1· s1~fi·t.1· . .;/111/11!1: l1air 

1·111,-,,,.,,,,.,,/ s1~fi·t_1· sl111td111n1. 

11111/ r·i.f.!id /'\'(: 1·1·1·11·1·11{111111.'-! 
/,,,,.,,,._,_,_ t:l111in· 11(1·11{1rr1-,/ tr·i111 
,,,. /11·11.-.., trim ;,, _,;_,. rt11·tal 

_,;,,;_,/,,·_,_ l.11mli11r li111·/...· ·'"l'l""·r., 
11/ /1111/1 011/ . .;. ,,,,,, i1111:f.!•1il ,,,.,,, 

1111.I 11111.J ,.,._,,_,_ [J,·_,;_'-!llt"d /11 

111·1·mt111111rl11t1· tw11 1•1·111'/1·. I ·1. 
l.1.,/1·1i. /'11/i..;ilt'tl .-111111111· /n111 . 

• \ff1Tr1tl ,. ,/,·,-f...-lllllllllf /r11f/1 

li11111·1 ti\ .1;:c1;1 witl1 wl11tr 

1·1·1·1111111· i11"·1., 1111,/ l.'11·." 1·111 

·'/11111/ II\ 1;:11.11. 111::11 1·11/111111· 
1·/1·1111111 ·· rl1r1ir; 11\ :-11;:-11•1 

f'llfl.,/11·,/ I }/lllrl/f' ll 01lft"I ,if/
l\'/1111111111{ 111·11ri,1/lf1· 1n1l1 11.-.11,-, 

11\. /. ;,\ f 111 
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c San Migu~r \'\:";11n« ;u;irlr• 
(1\-_~·lllh EH) in Frt·nd1 \";milb• with 
Frt·nch ( :un.-c• Sl-Jt :mt.I 01\·t·r 
(l\--1h'i5) :mt.I San T~z· hilk·1 
(I\ -18'15) in Frt·nd1 \";1nill:1. ( lnc
pit."lT de lllJ~Unl 111ik.·1. < >pcrJtl~ wi1h 
-~- '> ~die Ill' of w:ucr :II :my prt·ssurc:. 
A\·;iibhlc wi1h hNdincr• 1:mk linin~. 
Bilk·r ;1L-;c1 o >mplc:mc:ms m:my 11tl1<.·r 
l\ohk.·r toik.·1.s. Allliljtk.·· hilk·1 faun·t 
(l\-l-1.!-R) with \·:1nn11n hrc1ker in 
pcili,ht·d wild. 

o C.abcrnct• -.x·:ul·r-< ;u:mr• 
(K·:'·tOn-EB) in l1111oc:c:111 Biu.sh• with 
Frt·nd1 ( :ur\"e· Sl";ll :md cc 1n·r 
( 1\-·ih'i_\ ). Onc:-pic:cc low prolik· 
loik·r with d1111~11ed howl_ Opt:r:lll~ 
wirh 5.'> ~;1ll1lll' of w:ucr 



• 

I 
I 

A lrpcnti~· hy _1;111 :\xd 
:\dn·nruro 111s ,·11111< 1t1rs ;111.J s11111111h 
ll".lrt" n1lin·11 rhc: st·mi llUlll" linish 
")ii (I\ I 1112). !"ll"lk-sr;tl b\·;uory 
(K- 11_>)_ :-.hown w11h Br;1n1r.1' 
bun·1 ;me.I CH-sn·m sp•>tll (I\ <>H-1-) 

in c·shnl ~·>Id 

e \l"ick~r' lw .-\rt :'\ds.111. 
:\11 11nlnly ;1rr.1y 11f n..-1;111~11br sh;,., nc;nt· 11111n·n11·111 "Ii 1ik·ts 

(I\- IIO'K I 1IIOll-<>S). Jll"tk-..ul 
b\·;noril-s 11\ I 1lfl"i·K-l 110"io "i8) in 
li:111k·r' ( ;rn·.'\\"hilt" :md Th11111k·r' 

( ~r-l'-l~··:k I~l:···k'_ SI~ )\~II- wirh 
<.~ I l.111u.ts (K-h "- X'-1111 
\\:"hire ;111d Bb.-k _ 

c ,,rthc.·rn l.ights- h\- \\-illi;1111 

~k _ Lumin,-.,. uu ~·-••Lil~ 111-. 11f 
n >I• >r ncm· lli.-kcrin~ me •n·1111·111 
... ,,(KI 11281. pnlt-sl;ll Ll\";llelf\" 
(I\ .!Ill ~he •wn wilh :\111iquc-
fa11 11\. Ins HI i11 poli-.hnl dm 1111c: 

o lntirncnti- h\- 1'.nric:i.1 ,\nn 11u_ 
I.iv - lllt1l1f, ;md p:1s1d color-. pl;i,-
1111 ;1lidd11l l1111t1n·111 11111,h· ·1i 1ik·1 
(I\ I 1111111. pnk·,1.11 1;i,·.11e lf\

IK·1•·>-1. l.1,·;1111n· IK I t1r>'>1 
Sl11 n ''uh ,\111iq11c- Liun·1_, 
11\ lflH HI 111hru,hnl1 Im •Ilk" \\ilh 

\ltrlu', hi1u ill't"rl' (I\ ')h~-1 in 
1111 l"lll 11111,h-

I 
I 
J 

I 
I 

I 
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Pillow l:dk -
,\11 11puk·111 'ig11:11urt· ••I 

n lllll"lllp• 1r:1n· h:11h t;1,hi1 Hl. < :r.1hnl 
in \ilrn•u' dmu. l'ill11w blk·, 

''\ li/nl gc1 •nk·1ri<.· dl·..,1g•1' :m· 
di,1i1k·1h· 1111 ttlnn 

A Pillow 1:dk 1111k·t ( K ~ ~ -x I' BI 
in ·11:11dn- < ;.-n· \\ irh 1111egr:t1nl 'l·.1: 

:111d l·• 1n·r t K u.-x, :111d Pillow lalk 
hide! ( K tH'iHI in k11dn < ;n-~· wi1h 
in1cgr:t1nl c11\ n t K th~H) I >11e pi(.Tc 
d1111g.t1nl lll1wl 1<1ik·1 "blll1rc1-

hide1 fa11n·1 ( K H ' 1 I) i11 pnfo•hn! 
dm •me 

' 
;:;;.::J:ll ................................................. __________ __ 

.. ,~ .:, 
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I 
I 
I 
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6 
Kohler" Console Tables 
lie\·• 111d mere le 1n11 .md ,., ,f, •r 
Sr ;irk h· .1ppcil ill).! in I heir 'impf i, ti\ 

K• 1hlcr ,., 111" 1k- 1;1hfl·, ·1; 'P' ••I" •llh 
n>lll•>llrnl \itrn•ll' d111u. 11r 
... 1ril..i11).!l\· 11d1111.1rl1lt·. 11r .\l1111.1li1t:·. 
.1 gr;11111t· like 111:11ni.il 11!.11 '' d11r.1hlt· 
.111d h;111d" >111c \\.irh lei.: 'I\ l111i.: It• 

rn.u,Ji K11h(n,1:\g1w1·. I\. 1 .. ·,·rgc' 
llr.1"··. ·\hnn.1·. ! ·, 1hh11·· .111t I 
lldl.11111 llllt' • (111e'. t 1r 1 lllh (Ill" 
'' 11lp11m-.l l 1cd(,,·· h1t1111t· h11d 
leg' . ..,, "•lhlll).! I• •lie''' rr 1 lr.1111.1111 
;1, n·n" l11r \111ir h.uli. p11\\ dn 11111111 
• •r d1<·"lll).! It" •111 lk.11111!1111\ 'llll('lc· 



• 

·1;.,.,.,, .\'111·1·a 1 " 

I hr 111l11r '!l.'1t11-h11l..1·tl d11.1: 

I <."11,.11111· 1/11· ,.,,, ,,,,.,, 11111· 11(11(11 

.f11.,/1i1111rrl fllll/1TI'. ,\ 11/til/;• 

I 
I 
I 
I 
I 

.fi11i.,Ji l/1111 i.\ llllit/llrf.1• -'ltill'll (II 

f1·.1 l11r1·tl 11111/1·1·inl:,; 1"111/1111. 
,,.;,./,,.,; 111111 ,,.,,,.,.,, 11·111111. 

u·,.11;,,_"'""'" u·,,,,.,._ 
(;um·tl" 'lhilt-t II\ ·.'1·11.'i-UIJ i11 
/i·1·111 .\'111·1·11 ,. ll'itli /'1r111·/i 

,,,,,.,.,..'·"'/I/ 1111,/ 1111"1'/' (J\ .. /(,'.i.'U. 

<:/11111/i.'i I" ,,,.,,,._ .. ,,,I '"''" '"'T 
II\-:! 1:18 :.! f.l:.!J irr ·11·1.,-11 ,\'11n·11 "' 

ll'itlr '/11h111't'I"' fi1111't'I II\ .'\2 If/ 

IJc·.st·rt IU1H1111'" 
.\ 111'11' !'"-'',.{ _,/111.!.- t/111( nn1t.-.-.. 

i 11111.~1·_,; 11r ilrsn·t -'1111 ..... ·1_, ,, ,,,f 

-"'!fll_1',~lm1·it1.~ .-;,111.t .!111w.-.. . • \ 
lw1111tUiil t11·11· n1/11r_firr _,11/1tl1· 

/111 t ,/ r11 m11 ti1· rUi·.-ts. St1·1·11i rrg 
IJ11t/1"' 1l'/1irfp1H1f 11\.--:"!1:.!) ill 
/J;-.-;,-,.f Hl1Hm1'" ll'it/1 Hr111·111'tl' 
1,,,111 1·1il1~· lf\.-r;s.111111,,d -'l""'t 
I/\. -1;,'iJ-l I. 

l\'iltl R11:->1·'" 
,\ 1111111tf11r h11tl1 n1/11r, t/1;_, ,."·"." 
11111' 111111· 11dtls if., tlrli_o,;lttfitf w1d 

-'"/'l1i.,tin1trd "l'I"'"{ 111 tilt' 
kitdwt1. 1:111t.,.l11i1wr' ''II\. -1;.i;)-// 

in l\'tld H11sr ll'ill1 l.'11r11l11is'" 
,\/u//i-.'ill'il't'/"·' h111· ,,;,,/.,· fi1111-,./ 
I I\ -1.'i:.! -:".'II. 

,_-. 
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Artist F.ditions 
I Jc.·-.1g11nl ex pre-._,(\· 11 n 1\11hln ( :, 1 

h\· lc;1di11g n-r;1111it· ;in isr-. LIL1h 1rics 
;111d h 1ik-t-. l.1\·i.,hnl with u 1h •rs. 
p.mn11-. ;111d ll·x111rl·., th:u l·;1p111rc ;1 

Ill• 111tl. cxprc-., .111 cmc •Iii 111. :\ lLiring. 
't\·fi,h ;111d luxuric 111' dcp;111urc In >Ill 

lhc 111d111;1n· 1'.1d1 imprc-..,in· :\rli.'I 

hli1~ •11' lk·,ign • •1x·11-. up unique 
dn I II ;I( Ill).! pc '"ihihl k.,_ ( :r II .. l"l" 
nlhn ;1 l.n .11< •IT 11r 111ilct rt 1r ;1 "llhllc 
1111prc .... 111n ;1 111.ud1i11g "it'! Ii •r 

111 ''" 1111('.ld 

" Serpentine- h\· _1;111 :\\d. 
.-\dn·n11m 1u., n 11111111r-. ;md sm1H11h 

tt·x1ure en1in·n !he 'cmi m;ntc llni ... 11. 
l'nk· ... ul b\·.1111n· (l\·l 111.\) 2·1" x 
l•J" \ .\.\,'' l11ik:1fl\1·1112) Shown 

with llr.1n1r.1- f.111n·1 ;1nd < :rc,n·rn 
'P• •111 1 K 111i 1-1 in pt •h.,hnl g• 1ld. 

~c__~~~~~~~~ 

' 

e Pie '1''ickcr- h,· ..\rl :'l:d.o.;1111 
.·\11 11nlnh- ;1rr;1y 11f rn-Uligul.ir 
.,fupc.-... tTt~1i1: me 1n·mcm. l'nk·.,1;11 
l.1n111rit·-. (l\-l 1IO'>'K I 110'> Cl <;8) 

22" x 18" x 52 1 .: 1c1ik:b(K 11:10. 
K-l 1 I IO 0-'>8) in ·1i:ndn- < ;rn' 

\\"hi1c ;md Thumkr-< ;rcy iBl.ick 

llbck "." Shown \\ ii h <: ygnci- Lmn·is 
(I\ h-h2-XI.) in \\'hire and llblk. 

c Sclllinx·nti- I>\ l'.11n,·i.1 .-\11, 1111.1. 
l.i\ d\· Ille 1111 ... ;111d p.1,td ,., 1l11r, pl.1\ 
I II\ ;I lidd C If fl\nt ll'l'nt BJ11,lf" 
l'nlc-.1.11 Lff.lh 1n 1 K I 1C11J-121" x 
('I" X ) )." Lff.llc Ir\ 1 K I 11 l'l'IJ 211 1 , 

x 1-•,: 111ilc11h. I 111111). Sh11\\ll 

'' i1h .-\rniquc l;1un·r-. I K !I IS ({ l in 

hru-.hnl dm •mt· "·irh 'i11n 1u' d1in.1 
in,ni.-. 11\ •x,,-, in hm11n·111 11111,h-

o l'liorthcrn l.ights- ll\· \\'illi;1111 
\k.1d l.11111illl''tl"lll g1.lll.H1• 111' 111 
1·11(11r lTl'.lll" lli<:kning nll 1\1'1lll"lll 
l'nk·,1.11 l.1\·;1111n i K I 1121>1 22 • x 
I~· x _)2',: h 1ilc1 (I\ I 112Hl _,IJ, 1wn 

\\ irh .\n1i1111c- b11n·1 ( K (OH ({I in 
pt 1li-.hnl dm •me 



d 



• 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... 
54 l 

c 



• 
I 

542 

I 
I 
I 
I 
I 
I 
I g) B.C. Sanitan Bathrooms, U.K. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

B.I : . ..;\\IT\\ 
~~ .. ~~·· 

v I c T 

[)

1·1·oralc·d "anilan
\\an- had it,. lw~tlay 

i11 1111· \"idoria11 Era. 
Tlw lradi1io11 spran~ from 
tlw l81h Cr11ll1r\· 111lis and 
\\a~h b1m Is \\ hic:h \Wn· 

usualh- clrl'oratc·cl 
both insid1· and 111:1. 
\.idoria11 cl1·1"11rali'«· 
id1·a" \wrr oli1·11 
lakPn from 1 .. 11lm·. 
\\ilh bink frslws a11cl 
llmwr.- as popular 
tlwnws. Him· ancl 
''hire· I wc;1111c· t lw 

d11111i11a111 c-olo11rs. 11111 
11111hi-n1l11111rcl pallc..-11,..11111 li11111d 
b\1111r in mam h1111s1•s_ 
l'a11c..-11,.. and c:ol1111rs \\1·n-
1·an-f11lh 1·ho,..c·11 lo c·omplrnwnl 
1lw -.111111·1i11w,.. \1·n 1·lal111ratc· 
,..hap1·-. of llw pi1·1·;·s. 111 so1111· 
•·a.._ •. ~ 11u· \\ork \\a~ ~o 

11\tT\\ lwl111i11J.:h ornalc· thal 
1111\\ada,,.. probal>h only tlw most 
d1·di1-;11c·d \"icforian buff,. would 
find 1lw111 app1·alin~. Hm\1·w1~ llw 
\a-.1 111aj11ril\ 11f pi1Trs had 1lw 
..la-.,..ic-al 1·lrgarwr which is so 
-.1111~h1-ah1-r loda\. 
Tlw BJ:. ~a11ila11. \"icfo1ia11 lt.11).!1' 
offi-rs a111 lw11I ic- shap1•s ancl 
pallr·rn-.. Eac-h pi1·cT is mailabl1· in 
plain \\ hitc-. \\ii h or wil lmul t lw 
~anila11 logo in 111111· or liro\\'ll Ian 
i111p11rlanl pniod dl'laill. or\\ i1h a 
..l1ar111ing d1·sign. This 1·01111·s 
1·i1lwr in lil1w pallt·rn or 
11111hic·11lo111rd - in which tlw 
clorni11anl l'11l1111r is tlw lradilional 
sq1ia. Tlw d1·rnrali1111 i,.. applic·d 
\\ith a 1hi11 ).!lazc• lo ;.!i\I' llw 
a11llwnli1· dlc·d. 
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,)~ BASIN 
• • -=i WITH PEDESfAL 

I'- - -- I 
7i1p hol~: 2 or .1 ) ') !1 

',: t ., .. 
~ Fittinp: Hmin pillar ltlp.< ur 

\ ~ 

b.L<in pillar mi."r. bmin ~ ,..,,.~,,. 

~ ~ SMALL 
HAND BASIN 
7i1p h .. f,._<: 2 

~ 
( Fittinp: tu lnT/{t' ba•in. 

T CLOSET WITH HIGH LEVELC1srERN 
0

, Fittin"': omau bmckn.<. ch:na pull hand{,. and chain*. 
;:;I high :;,;,,n pi('f' •. <hrrmd and clip.• mahr>,,im .<t'at.•• 

it 
CLGSET WITH LOW LEVEL CISfERN 
flttinp: china f,.,.,.r hl!ndf,.• [,,,,. dmrn pif"'* mahogan_l .<t'al. •• 

* 17,,.,,._/ittin;:• ,,,,. 1111f1•111•·.fi111,J, ''·' .<ftl11dt1rd 11111 ,.,,,, 
,,,. ,.,,,,,,,,,.,,Ill ,.,,, .. ,.,,._1;,,,,,,_ 

•• s .. nr hi"!!''-' art' platl'd in anti•/111' fi11i.•h a• .<tantlard. 
_..;,.,,, ,, '"/'f'fr,·,f lr;:lrr .. r r1,,,~ "'''"''!!""'· ,,,,,,,,,,,.,, 
/''"'"· ,., 11r1111rd 11•11,f, .J;•r 1111/111d1111f d,•1·11rt1l1011. 

r·- s.ocl. --~: r m-1 
T 

- 100 -~ 1-- ---- 7)0 -- ----1 

BI:JET 
7nr• ho/,..<: .•i11gf,. 
fl11i11~: monohlor hidl't ll'ith pt•f>·llf> rm.<ft'. 

T 
I 

l 

1 
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1·111-: BEIU~ELEY SUITE 

Ir 11· 1~1:;1rss;m ll11·,· .... 1.1lilrsl11111·11t 11I :1 

'\\ - ; 111tl r; It I w; "- sd I• M •I nl !II• M li-rn 
·..;1:,:11 I l111'\\111d1 sf'( n11l lnn1111lt1111· 

I Ill':.,. ,_,f 11p11lt·11t 11l 111.1i1·n:1!-; \\ 11 Ir I Ill' 

'

.,..;I :,:1111111·trw:ill\ pnns.· 111 lmr·s 
·1 ;-md ;1rd11111-111n· 11111lt'd Ii 1rn-s :mil 
., :111w ;l111111st 111d1sl !!l!.'.lllsh;1lil1· 

I. 1·1'!_ 1 lrrn1111· :111d 11111-r1;;· :.:l.1ss 
·1 :1111!' l;1sl11n11 l111-;ll pn111h 

llhl•Hllll tl1-s1:,:11 l1M1t·11fiT•'rl this lit'\\ 
1·1;1 T11.·snlrd \\,11111111111 Ed\L11d1;111.i 

1
1s rq1l:11nl 1111:1\11111 111d1·:it11T_1111111· 
11-rsl I 11 It's_ : 111d 1111.-f 11!11 T• ·d sp; 1n ·s_ 
w 1111 Ill' I nll'sl 1•\;1111pli's 111 1hrs111'\\ 

11111!.. \\ :i' d 1ns1 ·11 I 11r I I II' h: 11 tr r11n111 s nl 

1~--~-·-

m ~ 
'\~-

•

11d1111·s 111:1:,:111111·1·111 \fl I 11'1':1 shn\\ · 
·1 ,._ Tiii' S:1\11\ I lnld Tlw l\n!..d1·\ 

111· rs I\ C: S:11111:111-.... p:1111sl:1!..111:,.! 
. f 1',1111111 111 1IJ;11 d1 '"l!.'.11 

l sh11.1tlf'd lr11111011:,:111;il 1111111ld111:.:s. 
· l.•Tl..1'11·\ ~11111· 111111pns1·s :1 

\1111·1111.s d1111;1 lt.is111 :111d (ll'd1·sl:1I. 

l s1· i-n11plnl d11s1'1 :111d h1dl'I. 

!l'llwr \\llh :1 c;l\I' l1:11h \111lw111w 

\fl 111 l!lt' !;1st 1ft'l;11I_ 1111· !1111!.. IS 
1·n111pl1·f1·d It\ \rl llr·rn 11'\•T 1:1ps. 

1·;111111 ll1111r I 1lr·s :111d d1rn1111· 
1·-.;s11f lf'S - :ill d\:11l:ilii1• 1111111 1111' 

1·\l1·11s11 •· !~ C: S:11111:i11 r:tll/.!•' 

I 
I 
I 
Is A N IT AN 

I 

r~---

~--.. --~-·--.--- -,_-

; ; . :. ... 
'· :. 
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B·C: I SAl\llTAN 

I: i: S:11111;111. Br 11:1111-. '.1·:111111!.! h:1lh· 
'"'·:; SJN~ 1:1hsrs. ;111· l;i1111111s l11r !lwrr 

.1111·11111111111 dt1 :111. sud 1 ;is rlw r; 1m .. ~ · 111 
d111111w :11n-:-;snn1-:-; \\ J11d1111rlr1d1-:-; \11 

I 1n·11 l•"\tT l:ips. !_!l;iss shd\ 111g. 111\\d 
·111!.!' .md 1111111111111!_! h11ldns 

Th·· l°IT.111111" l!•H•r is s11lll\ 111;1ritlr'd 
llltf IS ;l\;11!:1hl1· \\ ilh l"111Jlr;1:.;(U:!_! 

1·1-r:1111w :mil 111:rrhlr· 111-;1·1 rs \J;rrhi1· 
11s··rh 111d11d1· !.!r,.,·11 F11111.rnw. :.!P"\ 

B:1111i!.!lidl11. pm~ l\11s:.11 .• md 11·1r:1· 

1·111L1 n1h11111il \s1:1!_!11I:.-r:1111w111si·11., 
ILllLlhli· 111 hl:11l. hnl\\ II :111d !.!!"I'\ 

I •• r. .•• 

I•.•• o,o• 

(' 1,r,;r1,fr1, -.r ·'1· ,., .. 1• 1 •• ,.r ,: r. 

'•;f•' :r.f, ,_,,,,,., ,•,•r· 1".···· ... ,, 

I 
.. ,. .. '"I(" .. ,,,• ..... , 

I 
I 
I 

' 
a ,.._ 
l.D 

' 

' a 
• "', 

' a 

~ 

_;oo_ 

_120_ 

- 350 ... 

580 

• 

J4Q; 

' 
0 
0 
CD 

' 

... 

' 

a ',.._ ,.._ 

a 
C1l 
M 

' 

_ 160_ 

lr(o1 

a' 
- • C1l ..., 

a 
"'t 

1 ' 

_120_ 

- 590 

' 
, , a i l ,.._ 

/ I ..., 
. I 

' 

700 

440 

' fr~- 11 - , ' 

1[ \j ~(I I»~ .n ,.._ 
~ 

~~ J1 ',·· ~ ' 
' _205_ 

~I'S 

F11r df'l:11ls 111:.1111r1w:1rr·s1 H <: S:1111l:111 S1111l111. pl1·:1.-;i· ll'lq1h11111· ll/:I J llfill!Hlfl 
111111111· 111 H <: ~~;11111:111 I:! \1111rrnl \\;11 l\1·;11l111i: l\1;:1111·:1\ 
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C:\Sl BASIN STAND 
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2 or ] Tap Hole 

,·: .• 

.. I'' .. 

< ·1.0:\h:R< >O~I 
B:\SIN 
2 Tap J lok 

<":\ST BR:\( 'l\l·TS 
H>R I lllH>NI· Sh\ I 

I lllH>NI· 
SI ,\I 

'·' 



• 

I 551 

I 
I 
I 
I 
I 
I 
I i) Vernon Tutbury Bathrooms, U.K. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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-- \"inta)!-c-iliJ~!,~i1l1 [jJ 
\'inta)!c Siniilc I lok lli1k1 

i\li'<'r. 
-\ ~~la!!l: i\;~~ ~~ l;~,j~,lal [}] 

with \"intaiic l'ill;ir ·r;.p,. 
\~i;11;.; .. \,.c~.~ 1 .~, i~.:,.~ r1J 

ri,tt:m. 
-- -\in;:;;~ \\~c.-:~-i rii:ll[:J) 
I l•\d :l.lah .. i::m~ ri,tcrn \\ ith 

Orn:1111c111al llrad.l·t>. 
· -v;;-;l~•i..:\\~l :--.~-, ii)!l~-rn 

l.t:'d Cerami,· ri,tcrn "ith 

.. ---- __ n>r: r:~l~t:r~l~ll\l(~· 

l'\I •I 11< oll I 

55:.l 

THE VINTAGE BATHROOM 

Our mastl'r craftsmen. potters and 
cabinet makers have worked together 
to de\'eklp the ·mderstated elegance of 
the mpe n:lid' work that is a majl>r 
dccoratiw feature cf\'inwge. 

Notice. too. their final flourishes: 
the Vernon Tutbury initials 
set into the foct of the 
freestanding Rid1monu cast 
iron bath ... the matching 
recesse<l •·inc kaf car
touches either si<le of the tap 
pl;;~form on the basin ... and 
a hand applied \'inc leaf 
detail in the centre of the 
bal:k uf the hi<lct an<l basin 
bowls. 

\\'ho would deny the 
l:rcaturs of sud1 dassic 
piece'.' I hci r added t uud1cs 
uf flamhoyanl:e? · 

~ ;).. ........ ,,,,_,,, 

1 

1 
'~ 
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Cobwokl b5rn1 Wa'h W 
Ra,in on lhk-s1al wi1h bi' 

Single llolc Ha,in l\lixcr. 

Cu1""'IJ 4'km [I] 
Gxkmom Ha,in wi1h bi, 

Single llolc Basin l\lixcr. 

Co1swold RiJ1:1 "i1h Isis [}] 
Singh: llolc Ridel :\ li\t:r. 

C••l,wolJ \\'a,1m,.~1 \\T [l] 
wi1h ll;•rrd Ci,lcrn. 

-:01~RichmonJ Ca,lf ~~ [2J 
Ra1h shmrn hen: in While 

"ilh Ceramic Feel. II is ab,, 
a'ailahle in cxdusiH· 

l'<•l,wold colour' wi1h 
ma1ching Ceramic Ft:t•I or 

llr;"s Ft:cl. 

l'·\f ,f I 1«11 II I °' 

THE COTSWOLD BATHROOM j 
'-----------

Nothing has hccn overlooked in 
creating harmony throughout your 
Cotsw1.,,ld hathroom 1>,,,I;,,. ,~, 
- and extending / ~ 

the theme into tr~ ··· -. 
en-suite areas. . .. ,!;-i · :.. ' 

bedrooms. · ~. :.~'°.{ . .···· " cloakrooms and 
the like. 

'lh: hrasswan: 
is carefully chosen . ~, .. 
tu complement each :.~,,;;· 

~-.· piL'u:. and hc:-.ide~ our '~ l 
e\du~iw ca~t iron hath 
with ib elegant brass. and decorated 
ccra111i1.: k·l·t. there i:-. a choice uf 
complementary modern :-.t~ k~. to 
(l HlS idc1: 

·nll.· accessories add eminently 
prnctical linishing tllUchcs. :\nd. as 
with the \'intagc bathroom. mall.:hing 
tiles arc availLJhlc in two sizes. plain or 
decorated with the appropriate motif. 
to complch.· the picture. 

All the Cotswold items shown here 
an.· in delicate I\ 1uscadct - another 
colour m-;1ilahlc only in \"crnon 
Tuthury bathrooms - teamed with the 
Pink Primrose lforal motif. 
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COTSWOLD ACCESSORIES 

Cotswold provides all the 
accessories you could possibly 
need to complete your bath
room design. Vernon Tut bur:' 
offers the choice of both 
background shade and your 
d1os<.·n motif. t<.• echo your 
interpretation of the Cotswold 

I 
theme. ll1e rcsul t is 
complete co-ordination. 
1hroughout your 

~~-;.l bathroom. -
~ 
.-. 

·~ 
... ~rn 
. I 

...... 

[!] Cv1swold Washdown 
W.C. wilh recrangular Box 
Cisrem. 
(l] Pine finish Toiler Sear. 
[I] Mahogany finish Toiler 
Sear. 
GJ Muscader Toilet Sear. 

ITJ Cotswold Looking 0~ 
(l] Cotswold Loo Brush 
fluid<· 
[] Cotswold Crysial Tumbler 
wirh Vernon Tu1bury engraved 
inirials. 
GJ Cotswold s:1elf. 
[1] Co1swold Towel Raii. 
[fil Co1swold Towel Ring. 
[l] Cotswold 1.oo Roll 
II older. 
ffil c·o--1:.w_o_l_d_So_a_p_[_)i..,.sh-. -

[ill Co1swold Too1horu5h/ 
Tumbler lloldcr. 
~--~--~~~~ 

l'A('.I NINI II I '; 
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VENUS 
Venus bathroom suite in Rose Nuage, with matching Noyon 1700 x 700mm cast iron bath. 
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Venus is available in the following 
colours: 

Group 1: White. Indian Ivory, Bleu Celeste. Rose Celeste, Grey Celeste. Group 2: Pierre Antique, Rose Nuage, Bleu Nuage, Grey Nuage. 
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Rivella is available in the following 
colours 

RIVILLA 
Rivena bathroom suite in Bleu Nuage, with matching Melanie Twin Grip 1700 x 700mm cast iron bath. 
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--------------------------------------FLEUR 
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Fleur is avaUable in the following colours: 
Group 2: White, Pierre Antique, Vert Aquatique, Rose Nuage, Bleu Nuage. 
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IRIS 
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Iris is available in the following colours: 
Group 1: White. Indian Ivory, Rose Celeste. Bleu Celeste, Grey Celeste: Group 2: Pierre Antique, Vert Aquatique. 
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Brive is available in ~~e following col<.1urs: 
Group l: White. Indian Ivory, Rose Sunset. Grey Celeste: Group 2: Azalea Nuage, Bermuda l"uage 
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".:011101~1119 'O,..., N ( '•'l•J•'•""~'°'\ 

0 

li! .,.. 
0 

Scale 1 :20 I>-- - - - - -~ --

~~~ 
. b-------:J ~ L ~o ~• T 

Scale 1 :20 

r---,(""~-.,~~~~~---

~ 

Scale 1 :20 
L 650 

'../1 
-..J 
-..J 



Inset Vanity Basin 1273 

·.-·. 

CoLO\U'I , 

Also ~l• 1.n W.:ruted. Edition and vtcionana 

:~oi.;:1 

F!eur Hand Basin 

..,, . .;._.._,_' ~ 
N~ .. - "Y~., 

_, J 

Inset Vanity Basin 1274 

Coloun 

Aria Vanity Top 
! 

·~ . 

Coloun 

Bengali Hand Basin 1115 

''-• ' ti'~-, 
.4 ' t.i.•>i: 

··~;-· 
. ·<t,'.' ' ....... 

--

... ·. 
-~~~ !i 

Colours 

~ 

'·· ...... -.. ••.. , 
;·, x ·:.::. :··: ........ :.· ., 

-. 
>· 

.:-··, 
Also cnallabl• In lJ1111ted Edition 011d v1e1onana 

Visa Vanity Basin 

~ 

L ___ _____, 
. · ... ,· .. · ... 

Colou11 

Fleur Vanity Basin 

etlt' 
• ~- , ..... ,;i~tl ... -~ 

~.·:·::v ~·· . ... ·,_1,1~-~. :J . ; " - f "",((!". ' 
',··· 

• •• i ••• . : · ... 

Coloun " 
- . 

New Fontenoy Shower Tray 

:·;· : .. .. ... :, 

Coloun 

: .· ,;;• 

~, __ , 
:.;, 



I 
579 

I 
I 
I 
I 
I 
I 
I 1) Ideal Standard, U.K. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

r:-----

k ~ Ml f1I 
.\ 1u111 1.1n <s11 
ft ~1111 <1,t; <110 

1 it'r1 ,,ao ttJIJ 
,, a I ( a Ill SI 111 

AC'Cl·!'•l"J ~~.1.~ ANIH1JCM 
Rt\SI~ 

Q Q
. 

. . . . . J:~· ... 
'~. . " 

~~ -·.· 

H'"•'Jhl flr1or 
fr, rim 4/(J 47() 

V c I :-.;1 W,\J I lll'NC, 
I OJI I I 

s8u Accent 

r--m-----1 1-
380 

500-

380 

Height - fir or 10 rim 390 

- overRll 865 

fte1ghl - flo<>r lo rtm 390 

AC'C'l'.NT 50\M HANO RINSE ACCENT r1 OOR STANJ>INCi ACCENT Fl .OOR STANDINCi 
!JASIN TOll.H SI JITF RIJ>FI 

115 

~hl'IQhl floor 
In rtm 45~ 4M 

A('(TNTWAl.I llllN<i 
1111 >Fl !\CCI- NT HATll 



I 
I ~ 
I 
I 
I .i 

I 
I 
I 
I 

.:~ 

:;."··.:-,..._>-· _.·.;,.·, .... _ 
... . -~· ~-~-.r. ~ -. 

~ ·~- ~~.~··--;·:. .. .!. :· 

...... 1-.~ ... · 
. . '~ . 

-:··: :·"I·. 

.. \ 

'\. -\. 
_/ 

r; 

. ....... 

..' .1. 

. -~-- ,. 
, .. :., · .... . . 

..... :· 
. :''"• 

~ . .,,,:_ ... -. 

·-

. ,.: 

. ---- ·-----·-------- - ---- --···- - -----------· -------



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

He19hl - noor IO rim C 

70 AA 
A ~QO MO 
R ~•o '10 
(" •10 •10 

MIC'I ffl.AN(if'l.O 70 AND 
61K'M BASIN 

MIC'lll'l.ANCil'IO M.OOR 
STANr>INCi Rlr>Fr 

')H~ Michelangelo 

MIClll'l.ANCiHO 
SF.Ml-COIJNTl'RTOr BASIN 

H••Qhl - "'''" '" rom 3'1~ 

Ml('f 11'1 ANCiHO 
RAC...:-TO-WAl.I TOii.Fr. 

r-----cso4 

f ld 

MIC! 11'1.AN<il'I 0 WAI .I. 
MOI JNTFI> I IANI> RINSF 

BASIN 

r 
600 

J 

MIC'lll'I ANCil'I 0 
flA('J<.TO-WAI ! Hll>Ff' 

Hl!'tghl - nnor In rim 400 
- overall 825 

MICllHANCiFI 0 Fl.OOR 
STANf)IN( i TOii .1-T SI JITF 

T 
11 

I 

1100 

I 

l~ _ _J 
7' r·· J - ~. -- 1100 - ···• ,4 
UfltQhf nnnr In rim ~100 '1f.O 

MIC'llH ANCil·I 0 llATll 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r~ 
515 ,..-"""~ 

--640 

RRASll.lr\ RASIN 

'ltn Brasilia 

.- ~ 

. . ' 
l l 

• L' % • 1 ........ -~ 
. t:,.: ·°'~ 

t. . , .. - • # 

r~ . . 

---

Hr19hf . nnor ro rim 4 IC 
- oveor.tll 190 

• 

BRASIUA TOll.FTSPllT 

"·' 

.--------. 

RRASll IA RlllFI 

' 
I 
" ___ · l 

~\:I R 

tlr1qhf ~ floor ro rim 4ft0 ~40 

I MO 1 ·n 
~ lfM) ~--0 

II UIHl 1100 
(" H }4 ,, H H 

BRASii iA 1110 AND l711CM 
RAlll 

40 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A'--j 

H@1Qhl - rtoot to rim C 

~·J "\ ~~ 

' "')fl "'"' (f\I) 
·\ 1\11.. q.i 4AJl 
R .;.<n ,~< .i<n 
C Al< Al~ AO~ 

Ttrl.lr 69. 6.l AND 56CM 
B1\SIN 

.,.,.,<Jhf rln,,, fn nm JqO 
- ny"'"" 140 

1111 II' IOI! IT St Tl I 

ss4 Tulip 

.. ....,. . ... 
·~ _'- - '\ 

~ -~~·~·· : 

-~-
-•. 
-----

~-:··-.-~-~',; _·' . ~ ...,. ... 
... •, 

... ~. ;.-· 

::~ 
~~ _, 

Tl rur SF.Ml-C-Ol!NTF.RTOP 
BASIN 

T1r11rnmrT 

41 

400 
I 

Tl rur Cot lNTF.RTOr 
BASIN 

HR•Ohl - rtonr rn rim 395 

Tl '.Ill' 
nr1 I -HM'K-TO-WAI I ANI> 

Sl;Ml-RACK-TO-WAI I 
TOii f'TS 

• 

--e~·so~ I I 
I -

JJO 
I ...._~, 

J.. 

Tl rur llA!'I> Rl1'SI' WAI.I. 
BASii' 

l 111i11 f ·I I 11llr 
" '<11 ~011 

Tlfl ll'<il l.,fl\ 7~C'M 1\NI> 
Tl !f II' 170 ' 70CM BA II I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

... 

---- - &SO---·- -

snrrnoMcM 
PFDI:STAL BASIN 

.. 

---600---t 

STUDIO 60CM 
PEDESTAi. BASIN 

n , ... c 
---560---.i 

STUDIO SK"M 
rEDESTAI. BASIN 

STUDI050CM 
PEDESTAi. BASIN 

r- -· -- Sf.1- -----1 

T 
410 

J c--: __ ,;, - J 
STIJDIO RR BASIN 

r r fl" 
....... 

4< I< 
.\ .c<n Ho 
It too }\O 

STIJDIO WAI.I. MOllNTH> 
HANO RINSE RASIN 

Studio 

,,,. 
I 

I 
• 

•'·0 1 

STPl>IOC'ORNl'R RASIN 
ST1:nrocr OSI' ('otirl l'I> STlr1>10 I ow I l'\TI 

WASllf>OWN TOii Fl Slil"IT WASlll>OWN H>ll Fl ROWI 



I 
I STI Jr>JO BIDET 

I 

c 
-

1700 _I i.-
I 

·=~~ 
..... 

-- -

H81Qhl - nrinr In "m 480 ~40 

n ~--- -------1500------r- n 

1 (....__:_) 1 
J l;;;;..;;.;;;--===-;J'==j_ r f 
')') ~ff'IQhl flnnr In rim 4ft0 ~140 ')') 

STIJl>IO 170 x 70CM RATll STI ll>IO I ~o , 70CM AATll 

4_1 



__ .... 

-· 
I \ 

~-' 
i 

\/,~ 
.. ~. 

l 
/ • 

, .. 

. '~· .4 . 
. ' . -

:-.. ~···· .. 

' ,J. 
t· · .. 

' ..... 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A 

f ,.. -' n 

l 
•t .. 141hl flnnt In'"" C 

\ ,,,,, 'Ill) 

II 1'11 fflll 

'1111 ''HI 

11 ·\H ·\ .' w ·\NI> ~oc '!\I 
llA\IN 

~·--•Qhl flnnr lo flm r: 
nvl"r.tll r 
II II 

\11•h""'' l'Jfl ·111 '"" lfn • '11 
"'•·"''""'" .... , '111 ,,.,. l'Jfl '\\ 

II I\ RI\ I Oii I I SI If II- 11.\RI\ 1111>1 I 

i 
1 :no 

I 

.. + 

' ' 

.. t ~ .. 

II ·\In II ·\ II I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~.w1 Cast-iron Baths 

I 
I 

7<'0 

I 

I ______ __.IJ 
~ - ;oo ---J ~-----------~- i ~-~-L 

~ghl - ftoor lo""' 510 5;o 

CITY RATll 

_,--'~ 
- ... 

1810 ( 
\ • 

; --,,, 
i.- - --1100--~ 

I TIR.·\ 11-\Tll 

1-------- -----1700--

Acrylic Baths 

f. 

1845 '-

I---1045--.j 

H~oqhl - nnoo le ""' 56S -600 

COP.-\C:\ll.-\N.-\ ll:\TI I 

IO 

___ _l 
titt1qhl flonr lo rim 550 

I mo llAll I 

Basins 

~- <4'l~1 

i ,I"\. I 
4.10 

l 

t-1ptght - noor to rim 5t0-S70 

. 

SIMPI !CITY 8.-\Tll 

A (I 

J ... ·. 
. T.:11.-- eoo---4 

24 

Up1qhf - nocir lo rim 515 ~ 15 

IMll I .. t1 

\ l"llfl ('"'UO 

I ll'll·\ ISll.-\Nll 1711Cl\IR:\Tll 

t 
500 , fol ' -- I .1'l0 

i 
I /\!\fl,,~,, ('Ol 1N II u I or• 

11/\SI N ISIS COi INH I~ I fll' 11/\SIN 
Ml llH COl'N II· I( I 011 

11/\SIN 
M.-\1~1\11\HA W1\l I 
l\IOl'Nll llB-\SIN 

-·~ 



~I 
.I .· 

Brasilia Patterns s90 

T ricia Slaintt•n of lhe Quc-:n:;herry I !uni Design Group h.1s in1mduced a whole new design dimension 
h• the Brasilia range. ,.·hich is already regarded as one of the finest bathroom sui1es nailable. 

With her 11ni,111e talent for restrained. sublle. ~"C"t strilr.inr ,·ariau,1ns on this bathroom cnrK--epl. she has 
inlrodm."Cd lo Norman Westwater·s cl3s.'iic range. a selection of n~· decor and l·olour options which arc 
setting a trend in sophislil-ation. 
Tricia Staintc•n has also <lesigned unique cn-<•nlinating tiles to rcfl~'1 each of the Brasilia Patterns. these 
arc produl'l:J by rilkmgton"s Tiles. one of the llK·s leading tile m .. nufacturcrs. 

·-

17 

Casablanca 
Brasilia and Casablanca are a 
combination guaranteed le• bring 
an air of understated 'iophistica
tion lt• \·our bathroom. 
Casablanca is a de,-astatingly 
simple and modem design. totally 
uncluttered and \·erv exclusive. 
consisting or brilliani white high 
gloss ceramic with a'iymmetrical 
black bands. 
Pillr.ingtnn·s equally understated 
Casablanca tiles create an impres
sion of crisp. bright spaciousness 
which complements perfectly 
what is sure!\· Tricia Stainton·s 
boldes1 design statement 
A Monolulldecordiscisa,·ailable 
as a finishing touch to the Ca'ia
blanca desi~n. which is a\·ailable 
with the Brasilia wash basin and 
pedestal. toilet suite and m·er 
rim bidet The compact Tamura 
countenop basin is also available 
in Casablanca decor. 

Kyoto 
The gentle pastel lines of Kyoto 
reconcile the most indi,·idualistic 
of colours - orange. blue and 
turquoise. into a warm and subtle 
blend, bolh timelcs.s and inviting, 
which carries more than a hint of 
the orienlal. 
K voto utilises Ideal-Standard's 
exclusive: relief leitturc: gla1c: 
which adds a funher feel of 
quality lo this unique: colour 
combina1ion. Based on Ideal
Standard's newest "Whisper .. 
shade. Whisper Peach, the: design 
range includes a Monolux por
celain decor disc to complete the 
effect and is set off to perfection 
by Pilkington·s matching Kyoto 
tiles. 
Kyoto is available on the Brasilia 
wash basin and pedestal, toilet 
suite and ovc:r rim bidet. For 
c11untc:nop installations. the 
eleµnt Tamura ba'iin is available 
in the Kyoto design. 

Geneva 
Geneva is a cool brcak with con
vention. Parallel ribbons of lilac. 
white: and turquoise.- frame the 
form of the Whisper Blue: ceramic, 
the perfect c:nhancc:menr of 
Brasilia's slc:rk lines. Geneva is a 
delight to the touch, wilh its high 
gloss gla1r and the: unique ldeal
Srandard rc:xrured surfaa. 
Pilking11in's marching (irne\·a 
riles echo the rihbon dcsign of rhr 
sui:r. mainlaining rhc impr<~ssinn 
of nml dt'ganc::c.Tht' rai'ied11t'sii:n 
also fcarur::-~ on the matd1in1t 
C it'neva Monoh1 it decor di'il' for 
1hc mixer fillings. 
( icneva rs available on lhl" Bra'irha 
wash hasrn and pedc~ral. to.let 
milt' and ovrr rrm b11lrL h•r 
counh.·rtop in~1allal11111. lht" 
clt"J?ant Tamura ha\tn '" al'o 
avarlahll" in rhr Cirnl"va dr,.ign 
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Basins 
I dl';1l-S1amlard\ range of indi

vidually di:•ign..-d counlcrtop 
ha•in' and Marmara wall moun
lcd ha•in arc ideal ho1h for 
hi:drnnm anti dnak room 11\l' anti 
in conj11n<·1ion w11h ldcal
S1andard halhroom suilcs. 
The 1:1mura ha\ln is a simple hut 
da•sicall\ clecan1 model which 
will hlend i~ well w11h mos1 
de,igno; and is rhi: perkc1 com
pkmmr 10 !hi.' ... u·iung nl'w 
K\c•lc•, (";1,;1hlanca and C ienc\a 
v;iriations on lhe Rra•iha suite 
and lh<• clclic.:al<· !racing• of 
Michelangelo The I.inc. 
l'q11ally plcasmg lo lhe CH' i' 1he 
rompacl. rounded Isis hasm. Thi• 
;lllractivc ov;1! ha•in ha' a rai,ed 
kdi:c and i• j?rnerous in si1c. 
M itrc "a compact ha•in nf as\ m
m<·lnc ck,ii:n. "' dC'n·r 1111cgra
tinn e1ftla1r ancl function provuks 
a i:<·nl'rous soap rest a' part of i1s 
la,rcful aS\mmc:1rical ccmlours 
ancl an apl frammJ! for II' cll\linc:-
11\C olhet hra"wart·. 
The Marmara l'ac:ompacl l11't1r\ 
wall mo11111ccl wa'h ha\ln of 
11n1q11r .. ,hell" "''''!?11 ·nm \ rn 
rlt'J!anl ha,111 "'llllahk for 11sr m 
ht·clr1111m' ancl dnakronm' 
I 11/I d11111·11111111ul drtm/t ,,,,. gm·n 

11/1 f'U!!t' ./.~ 

..... ~ ... 

l.111111r.1 ( ·,l\,1hlan.-.1 
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I Apt/\' nam~d. :he PEARL su"e follo>is 
rt1r> (f1''1c;1tc .1nli c /Jstmct1vC' shape' of a 

I :,fu>fl. ~~17111 , :1 1,, fu-...urv fm1sh rC'flt'C/s 
fflf' slic>en of the gem Itself 
!!;(• sl1ap1.' is 11n11fitXI m tl11' mtegral 

I soap dishes ard repeated m tt1e /1(t of 
tfJP close coupled c1ster n 
ll1c Imes nf the r_:loset. the fJ1det ancf 

I 1111.., pedestal tias1n ar_e strled to . 
complement PEARL s sink.mg design 
features 

I Def1mtely a swte to acid d1stinct1on to 
~ni" t.ic1tf1room 
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(.l/ !Al < ·A:; I . 11:;, 1<1t/t 'is .1 cf1t 1/Ct, < 1f tfl< /!\'/( fual ~\, 1sflt '· 1s1ns 
<1t's1qm'd to , iu; ;men! tf 11 •11 r anqe < i: t1.if/1rl'i...1m swtes 

T /Jr' 11 fr>,·1/ !J. /.';lfJ fnr !/Jf' 111.l.<;frr f1r'drnnm. !11e < ;11rs! f)t '<Ir< l0f11 

, 11 f/1r• fJ1•</ :>iif1r)(; ronrn /1.ffr<1cffl.'(' stylmq 1s mar11r1<1 to a 
11r.icfteal sfJarv~ fnr .<;r•f!mr; 1nrn a vanity 11nrt. hut 1/ c:an 
· •r? 1. 1flv m•ll t 11• f11tr •ii !f J/11 • 1 /1/ry/ ~\or~. ::..w farr' nr a 
!11 •1 //llrl{I/ I/fl!( 

/fJ('SC' t.iasms <UC' ;n1arlaLile ma cf1n1ct' 
<'f f/lfeC' Sf\•les lf1 flu' full r anq1' of 
tqtf1r!"\ im swte cotow s [ acl1 <VU' is 
"<rual!v ar f1nr11c> ma ck\1/..r<)(1m .. rn 
,,,, swfi' s1tuaf1nn. tllC' chilttren ·" 
11/ayroom. t1otJL111's room €'\'£'11 flit' 
qara9e 1 

Clt>\'er sr~ !my Pn:>uN'S ffJ(' ma~ an urn 
111.1cr1cal svP mtf11n modest unit 
cf;rnC'ns1ons wt1et/J('r th€' basm 1s 
cun·r•d. squarp or for corn€'r flrtmq 
All t1.wr mtrqral snap d1st1es and wall 
l'r ac/..€'/s arf. .walia!1/e for s1mp/r' 
m:;tall.1t1on 
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VENUS BIDET 

1405 x WJ70 x D600mm 
I fAMIOLEONIY 

I VENUS TOILET 
f 1770 1. 'llt'500 x D7l0mm 

I 
I 

. 

·'---·· 

I 
I 

I 
I 
I 

I 

VENUS 603 H -liEIGHT 'W - 'WIOTlf D - DErT1 I 1l'ftlittrioa from -8) L - LENCTll 

VENUS BASIN 
flll40x 'llt'750 x D540mm 

JnJ ll8l0 x '\lt' 650 1. D5l0mm 
W .111 or PcdestJI Moun1cJ 

I OR .I TAftlOLES 

VENUS CLOAKROOM BASIN 
W455 x Dl75mm 

WJll Mounted 
I OR 1 TAMIOI ES 

NOCTURNE/NORWOOD 

NOCTURNE BASIN 
11790 x Wt.00 x D455mm 

l.Z OR I fAMIOI ~\ 

.Jnd 11790 ll w;oo x 04J0mm 
1 oR z rAr11011-\ 

Pcdt"~IAI Mnunrt"d 

NORWO< )() TOii ET 
I 17t.O x WSlll x 1>700111111 

.~-v 

VENUS BATH 
1.1700 x W800mm 

5mm Fully rc-inf(lf(cd .Jcrylic. 
Whirlpool Jv.Ji(.Jbk. 

N< lC:TI IRNF RAii i 
11700 x W750111111 

foun hrlly rr·mfor< rd .11 rylr< 
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6o4DEBUT 

DEBUTTOILH 
H800 x '\l' 460 x D700mm 

DERUT BASIN 
PcJt',UI Mnunr<'J 

li1140 x Wi.50 x D505mm 
I TAntol r ONll 

DEBFT!ASTRAL BAT! I 
Ll700 x 'll'800mm 

5mm Full\· rt'-infom:d Jcn·lic 
Wh1~lpool A\-JilJhlt' -

DEBUT BIDET 
If.HO x W400 x 0630111111 

I TAMIOI F ClM.Y 

....____~J_UP_ITE~ _____ _j 
JUPITER BIDET 

11375 x 'll'.\75 x D550mm 
I fAl'llOI F ONIY 

Jlll'ITER TOILET 
I li\S x WSOO x D720111111 

llJPITFR BASIN 
I 11120 x WSllO x ()500111111 

I OR 11 Ar1101 r' 
111120 x W700 x ()5211111111 

I OR I l,\rlll >II\ 
p, . .i .. ,1.11 Mnuntnl 

J!IPITER RATll 
f.1700 x '>(Till111111 

5111111 Fullr 
rc-infortnl Mrylrl 

NB. Dchut -intc nnr 
JvJiLiblc m whil<" . 

JUPITER. 
CLOAKROOM BASIN 

W.155 x ()275111111 
WJll Mnuntrd 

.• I Al'ltlll 1 "•NI Y 
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CAPRICORN BASIN 

I J 1900 x W700 x D520mm 
Pt'Jrn.il Mountt'd 

I I Al'l IOl.E ONL 'i 

I 
I 
I 

<>I .YMPIAN TC >11.F.T 
• IRW x W505 x D1>0f1111m 

'l~l11111cJ1urcJ to top pf u1tcrn 
111111cJlt'd m duel. 

60s CAPRICORN 

CAPRICORN BATH 
ll700 x W800mm 

5mm Fully rl'-inforct'J ~crylic. 
\1t'hirlpool Jv.11l.1blt'. 

Optionil pornioning of t.ip~. 

CAPRICORN BIDF.T 
11425 x W 390 x D590mm 

I TAMIOI f ONLY 

OLYMPIAN 

OLYMPIAN RASIN 
\X"lll5 x D-t50mm 

I l.1ll 1111t't to Cnuntn Tor 
1. l OR I fArllOl I' 

CAPRICORN TOILET 
11800 x W 400 x D710mm 

OLYMPIAN BATll 
1.1700 x W750mm 

\1t"lmlpool A\·J1l.1hll' 
.l.501111. SupN Stt'd. 

j 

Th,. uhmutl' 
hJth · hnth cxtrt'mdv 
1trong .ind ht'.1u11fully 

1tylt'J. 

OLYMPIAN Rll>ET 

Ol.YMPIAN llf()FT 
114.IM x W 170 x ()590111111 

W.1lllluni: 

I MIO~ W l70 x l>hllfl111111 

.......... 
r-· . "I . ... . ;1 

~ ····~ -. :·. ·~ ~ 

.. 
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. tN~tE SALL£ DE MINS 

LIGNE CONCORDE 

'! . 

f.·. ·) r >( ·). Y I f · ·' 

·. ~.. .. 

.. . : 
I. 

·'· :: 
: ~~:.f·::-:.', .-... . .. 
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I - ---------
LAVABOS 

Ref.: 

11218 .. -laobo0.72 mx0.55 m 
1238 .. - lhabo 0.60 m x 0.50 m 
1940 .. - Colonne 

I 
I 
I 

, I 
/ 

N" •A B 
121 720 555 

123 600 500 
194 I 

I 
I 
I 
I 
I BIDET 

Ref.: 

c 
530 
460 

D 
340 
JOO 

Perce 1 trou O 35 mm 
Pre ·pf'rcP.ment 2 trous O JO mm 

E F G H Po1ds 

665 80 160 230 17kg 

550 70 150 220 1Jkg 

6kg 

Lavabo CONCORDE "bleu- n" 123831 sur consoles 
n'" 0115. v1dage n·· 7160 el m1l1geur 
PORPHYRE n'" 687 X 30 

3&) -16U -I 
2158 .. - Bidet 0,58 m x 0,37 m 

• ~, ~· l:B c-~~i. 

I w.c. PERFECTO 

I 
Ref.: 
2350 .. • Cuvette · sortie verticale 
2390 .. · Cuvette • sortie orientable 

I 4Nl 

.,..-___ f 
I 
I 

"' 
] 

I r • • " I r 

I 
~ ~. ' 11r12-

111-· 

.. -

Reservoirs livres complets avec robinet 
d'arret 
9389 .. - Integral acetal 
9459 .. - Integral silentor 
9441 .. - Galbe silentub 

~ 

11.0--

~ ' ~ • 

Fixation de la colonne au sol 
par un f1xe·p1ed n 6729 

Fixation du lavabo au mur par 2 attaches 
N O 1 76 - la1ton chrome '>U 
N o 175 · fonte plastihee permettant 
de l"adosser au mur ou de l"elo1gner 
de 5 cm environ 

Sur consoles permellant d"adosser 
le lavabo au mur OU de l"elrngner de 5 cm 
environ 
N 0115 · sachet de 2 consoles fonte 
plastilree P.t 2 f1xahons 
N 0110 · 1 console fonte brute el 1 fixation 

Perce 1 lrou 0 35 mm 
Pre·percement 2 trous 0 30 mm 

Fixation du bidet au sol par 2 f1xe·pied 
n-· 6729 

Po1ds"' 11 kg 

Cuvelle a chasse directP. · sort1P. exter1P.ure 
0 102 Cotes rte raccordP.mP.nl conlormP.s 
aux normes Nr 0 12 105 el EN 33 

Po1<1s -, Cuve!IP. 14 kq 
Rf!SP.fVOlr 13 kq 

Tr'I 40 !/ IOO<l 
Minitel : 36.14 PORCHER 
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THE CALICEA ENSEMBLE 
·· ... a suite for all reasons .. _ .. 

-----·--------------------·---------------------. 

·\··~·~ ...... •'•'• . t••• •'•' • •T•' .. • 
!!! ~. ·~~· ~ ..... ~---·-~-···· •'•"-~ .! - -

~1---------

A strong French influP.nce on this chic design of today is the hallmark of Calicea. with a choice of 
single and double basins. Callcea is available in all colours except Black. ,---------- ------------

'• _.~ -~ 

-~ 

Douhle t>asin anrt p£>c1e\lal 1 7.0m 

• 

Ra~in anrt prrlr•,1-11 0 AOrn 

~. 

f1111PI 

Clo~e couplert WC 
with luxury ~ea! 

Tile~ SEHENITY EVENINr; MIS r 

hy C11 v Crr;im11 •, 
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THE COQUILLE ENSEMBLE 
··. . quite simply exquisite·· 

-----~- ---- ----- --- --~ 

-.-:. 

. . . · .. ·.· 

·.:.:· . 
.... ·.·: :-.·. - . ·.·._ .· .. . . . ... ·.·.·. · .... 

Coquille is available in White. Indian Ivory. Creme. Black. Violine. Coraline and Blue/Blue. In addition to the 
75cm basin and pedestal. the close-coupled WC. the bidet and the mirror and accessories illustrated above. the 

I 
Coquille collection also includes the designs pictured below. The Agate series of water fittings. also manufactured 

by Porcher. marry perfectly with the sculptured elegance of the Coquille Ensemble. 

I 
I 
I 
I 
I 
I 
I 

Vanity Bowl (60 x 47cml 

Shrll ~!yll'<1 ;,cryl1c h.1th 
( '"1P I 800 x A60ni Jfl) 

... irlE-::<·.:· ~ .·.:··.:-:: 
I ~. • • • 

. .·. ~ . -----
63cm basin and p!'dest.il 4,. ·. 

\'. . . ·. 
~ e ,f.. 

,..__TJ(_: . :'. 
... ----- -

Semi c;int1IPverP<1 han<1 b.i~in 
164 x S:Jcm) 

0<1r·.~.1 <111r1r<1 p.rn with 
(Oljtllflf' ~f'.11 

T1fp•, I fltd'llN r11111/\NCCl 

l>y C1!y C"""'"'" 
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CUVETTE A AUMENTATION SEPAREE 

175-77, boulevard Victor Hugo 
93404 SAINT-OUEN 
Tel. : (1) 42 5711 55 

I 

I 

I 
I 

I 
! 
! 
! 

N· de code: 
-117 fl - Sortie horizontale. 

Cuvette a alimentation separee 
d"esthetique nouvelle. 

· Peut ~tre alimentee par reservoir 
en elevation "EXCELSIOR". 
Ref. 991.9. 

Abattant 134 V 

©rC)~CH:~ 
Salon d'exposltlon 

16, place de la Madeleine 
75008 PARIS 

Tel. : (1) 42 65 28 07 
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Water Fittings 
PL•!Cht'r pr.,<t'nt thr.,., !Jfl<;t'S 
of quite m.1gn1f1cent brass 
.-.;ner fittings - AGATE - a 
lu•urv r:in.i"' a ... a1iable rn a 
~tunntrHl lPilt.»-t:th.1n of c;.p«•.JI 
!1n1~ht-1'~ ir1c.1rpcu,lf1nq Ct;'aranuc 
ort11<1gt>s -· VALBONNE -- a 
-:Puc •lt'<ttJn .n.11l.1t>ll' 1n <!Old 
t'<hJl'tl satin (hrornt' and otht'r 
frn1-<ht>'<. al"<J with Ct'ram1c 
c.u tridgt'< .1n11 - OPALE -- a 
modern ranqe available in 
ch1<,me. Q<'il1 or white hut 
mcludinq the fashrtmat">le 
ft'.Hurl' of cClloured ceramtC 
•untllt•< to match th!' 

Shower Trays 
1n 11ur.i!'lt' t>n.1rnt>llt'd ftre cl.1y 

The EGEE rno<tel 11lluqrated1 is 
AO• 80cm <q11.11e The range 
1s cornplt>ted bv the ETOILE . 
100 • 75cm. and the 
EMERAUDE .. 1n 87.cm 

RETRO wall hand basin 
\45 x 3Zcm) 

Corner basin 157 x 40cm) 

Standard hand basin 
(42 • 30cm) 

rounl1t'd corn..r q~·le tray All 
rfTPfJPf-; .l"'P ,)\,',l:i.lt'll~ In ,lfl 

Pl01Ho; .,.,,t1·pt Bl.1ck 
Thi' RETRO w.111 han11 b:-t<rn 1s ;w;ulahle in Whtie nnly /\II !he 
orht•r JHtllhu. to.. ,;;i.·ararpc1 .1bove are ;n1;ulablP. 1n all colours 

E»Ct'pl Bl'1Ck 

,....· 

• 

t_ =--=_-__ [ _ 
PRIAM 80 and LUTETIA 110 

Tht' P11.1rn anrl l.utPt1a ranqes prov111P a wont1erful comt11nat1on of 
ltf',lfltV .HHl pr.1ctilal1ty for the bathroom or bPc1roorn With ll~JhtwP1g11t 
onp p1t'CP all 1Pr.irn1c top~ "<Pt 1n ~pannu-. pmpose m.-i<le cabinet'>. ther!' 

,,,,. .1 ranqt> of f11rn1t1HP 11n1t'< av.1dahle with threP c11fferent door 
colourc; 

Exclusive U.K. Agents: 

Kingston Marketing Services Ltd. 
15 Royal Parade. North Bersted. 

Boqnor Regis. West Sussex P02 I SQH 
Tel Bognor Regis (0243) 866633 

Telex 86465 KMS 

,---- ---

. \ ''" '' • "" 'r "' P" •'••''" '•'•i·;•'u•.I · .i f,"·r ·•F ( •f, I •".trf\11 '• 
, •• , , •• I• I ' ' •'· I ' ,,,. ,,,., ',\ ···1'.',1•1 Pr 1! ., .. ~. ·, r1" fl.'·1 ' : :•.1;1 i 

,.,,. .. 
. . ,.,. , .... ... .. 

•f1 '"' 1.f',r,,r !r'r111·. 

.. .., .. , .. . . : . .. ··~·;·. . . 
"•• . 

SA PHO 
I\ very spPc1al tiasin (65 x 57.cm) 
Porcher present a range of threP 

t»ch1s1vP moc1!'1'< ti.1s1c;1lly in White 
with rnatrh1nq tap< .1nc1 towel rads 

•n a r.1rHJP of fashion colours 

----·--------1 

:·:~· . 
·.••: .. 

. .. 
.' ···. ·• :-: .. 

·-

. 
:• 
•. 

.·' .. .. .. 

... ... : .. ... 
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~\~IZE1i CE.tllllliC 

CoLZ~ction 
Ariston Senesi Collection brings the best in 

Continental design to your bathroom. The bold 
Brunello with contrasting line. the square. sculptured 
Duccio and the classic Sovana and Tuscia. All with a 
complete range of CO-Ordinating accessories. 

Sovana Cnampaiinc 

Tu~ia Mi,111 Pink 

"lu·ll 

.... , I ' I 1 It lo, I '· IJ ~I · Ir •I I l 'I I 11111 .1 I II fl, tf II I H I• •I I 



I dfti1tc...1fi.~ 'J~cltfl'l.C)C)J1l 

I - ----- - ------------

I 

lrunello 

I 
I 
lovana . -
I 
I 
fuccio 

I 
I 
ruscia 

' :f: 

I 
I 
·surcharge on lh•s colour 

-----l7c)LL~ctic);;-------
- - ---- - ---- - ------

CERAMIC COLLECTION 
DIME~SK>.\:S 

~ l.. ~t~ 
.~.t 

• . . @ 

.... 

- ... 
• :=- --

~ \ ? 

-... . ,·''; ...... 

.. 

. -. 

,..: :.1 

L Plain Steel B8lh • • • • • • • • • • • • • • • • • • • • • 

~ 
; .. /·· .... j 

~-

- . 
'')f 
'._L_ 

... \ 
I • , 

~ I 
.... _.,..,,,,. .. . ... 

: ~... i 
• :>.: 

-.-.
\\ 

• , t··' ,. 

• • • • • • • 

. - . 

I •· 

. -

I '--.!7. 
. I '.1 ~ 

, .. c• 

' ..... 't .... 

~TwinGripSteeUIMh .-~-.--.--.--.-.--.--.--.--.--.--.--.-.-~.-.--.--.--.-.--.--.--.--.--.--.--.-.----
1500mm Pllin 5'8111 e.t1 • 

mwxe 5'811181111 

II* o.wxe 5'8111 Bldl 
ShowerTrwy 

• 
• 
• 

~/Dua:io/Tucie • 

• 
• 
• 
• 

• • • • 
• • • 
• • • 
• • • • 

• • • • • • 
• • • • 
• • • • • 

• • • • • • • 

• • 

• • • • • • • • • • • • • • • 
• • • 

• • • • • • • • • • • 
• • • • • • • • • • • • • • • 

• • • 
• • Elll\inello 

~-------------------------------------------~ 
Iron e.ttw 

f 
Sp&.:1l1Catl()tl Rang~ 
MeonryJ 

I 

• • • • • • • 
Due 10 our constant endf!avours 10 improve our products_ we reserve the roghl lo aller 5pecolocatoons °' apl'ffarance w1lhOUI notice 

BATHROOMS LIMITED 

I Art,l1111l••11't'.l.1111d1111H••.l•Lllt).dl\\l1••llll>t".lliuk' 111' 11 ,,. 
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r) American St~ndard, U.S.A. 
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Plaza Toilet 
Tapered angular lines create a comfortable 
one piece shape_ 

\I ·•11111 I 

Vitm>Us china - free standing toilet mm
bim1tion - dongatfil reverse trap syphon 
vortu action bowl - r hrome plat fit pu!>h 
button side Dush actuator- bowl and insulatfil 
tank in one piece - concealfil bolt CO\"ers -
solid plastic toilet seat and co~r indudfil -
C.S.A. certified. 

-~ -

/' - ---] 
'l' .
r ... ,. 
I! 

\"!> 

- -- ·-----Nominal Dimensions 

A-211" (Sl~q mm) 

B-2211" (578 mm) 

f-2'11 
·" ( ;4•1 mm) 

· 1 . c 

Waler Surface 

91, .. (241 mm) x 12" (305 mm) 

Seal depth 4" ( I02 mm) 

Pass 2" (51 mm)~ 

Plaza Bidet 

' . 
! 
L~. 

' \ 

i 
_J 

B 
' • 

-· t 

The natural style companion to the Plaza Toilet_ 
\I 1111:; 

Vitreous china with Oushing rim wash and 
douche spray- integral ovt!rf!ow - suppliffi 
with factory installrd Heritlgr fillings with 
crystal clear handles - concealffi bolt covers -
C.S.A. certififfi. 
10 ont.r Plau bidtl w~h .,_;innal H.,il•«• Sup"'""' hidtt 
lillinK spttify Af·5015 5.M.A. and thP produrt numlM-r of 
tbt fillinK of )TIUr rhnW't. Srr p;ilfr 411. 

{ 
i 
-

f lll'rilalft' Saprrlllf' 
bidrl r.Jtin1 illuotralrd. I ·-----r.-. _A_~~ ·r:·--- __ -C __ ) - .... - . l 
Nominal Dimensions 
A- 1511 .:Kl mm) 

R-14 11" (16JI mm) 

C-2S11" (6-tll mm) 

/ 

Plaza Countertop Basin 

. ' 
B \ ( 

I 
I 
\ 

A generously proportioned counter/op basin to fit 
perfectly in your bathroom. 

\I II lfifl-siniile hole punchinR 
\I fllfili-11" (203 mm) rentrrll 
Vitrrous rhina-srlr-rimminR wilh 5ealant
fillin11 IPdRr - front overOow- C.S.A. rrrtified. 
Nomhal Oimen1ion1 

A-26" (filiO mm) 

R- IR" (1!i7 mm) 

C-71
1" ( IR·l rnm) 

Rowl Olmf'n1ion1 

IR" ( 157 mm) wiM 

11' I'' ( 2116 mm) lronl lo hark 

511" ( 110 mm) rlrrp 

,.-r-------· -····-

A 

I I 

r 
I 
! 
' ! 
I 
l. 



II 

I 
I 
I 
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I 
I 
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f/11;// Aoy/t( llllthin~ 1'110/ 11·1th 1lrfllch11h/1• tlpmn 

I 
I 
I 
I 

; 111· "l'I""'''' 1•11;:1· ,,,.,,,., th1· /1/11;11 1l1n/1r /l11th11u~ 1'1111/ ~ 
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Plaza Pedestal Basin 
Spacious bowl and stately pedestal combine for 
beautiful styling in vitreous china. 

- single hole punching 
- 8" ( 203 mm) centres 

Filling ledge with spacious shelf area -
rear o"1!rflow-anchoring screw parcel
C.S.A. certified. 

Nominal Dimensions 

A-30" (i62 mm) 

8-19" (483mm) 

C-32'•"(819mm) 

Bowl Dimensions 

17'' ( 432 mm) wile 
IBi" ( 286 mm) front lo bad 

61i" ( 165 mm) dttp 

c 

Plaza Acrylk Bathing Pool 
A luxurious bathing pool for total relaxation. 

bathing pool 
Acrylic-slip-resistant surface-chrome plated brass grab bars-built-in 
lumbar support - universal tf Psign with optional detachable apron for left or 
right hand recessed installation -without apron. bathing pool may be installed 
as comer. sunken. peninsular or island- Multi flex pop-up drain -suitable 
for abovf' Door drain installation - C.S.A. certified. 

bathing pool with whirlpool 
A.~ above with factory mounted whirlpool equipment including: 8 colour 
co-ordinated multi-directional jels. chrome finish dual air induction controls 
-colour co-ordinated anti-v!lrtex suction lillinii- 1< h.p. ( .56kW) pump-
0-30 minute timer-C.S.A. certified. 

apron only (order if required) 

A. the leader in whirlpool technology, American-Standard ofren 
Touch-Tell a, an electronic digital whirlpool control system u an option. 
For more information see Luxury Whirlpool Features on page34. 

Nominal Oimrn•ion1 

A- 72" ( 182~ mm) 

R-36" (914 mm) 

C'-20" (5011 mm) 

Bathing Wtll Dimrn•ion1 
6114" ( l!"ilill mm) lung 

21!1"' (730 mm) wide 

16'1." ( 122 mm) dttp 

8 

0 

-----~} r \ 

A 

r===i'c\ 7 L__j L._ ______ _ 

... -.-.. --·-···-.,-..-~~- ......... ·-.-_.. .. _.,.. -,...-- ...... 



Plaza Petite Pedestal Basin 
The clean lines of Plaza in a contoured bowl 
and matching pedestal. 

- -I" ( IOZ mm) crnll'f's 
-11" (203 mm) rrnll'f's 

~ ' '·' Vill'f'Otls china basin and ~rslal - filling 
ledge wilh gf'nemus shf'lr art'a - n·ar m.Trflo..
-anchoring srn-w p;arrrl-CSA. rrr1ifird. 

I : <) . , 

L 
A 6 

I 
. ' 

Nominal Dimf'ftsions 

A- 2~ .. (610 mm) 

B- IR"" (45i mm) 

C-31'?" (llllllmm) 

[-------, 
--._ --~·-7 

t I 
~}J 

' I 

Bowl Dimensions 

Ii" ( 432 mm) ,.id,. 
101," ( 2i3 mm l fronl lo ba1·k 

51?" (MO mm) <!t"t"p u 
Plaza Petite Acrylic Bath 

c I ! 
I 
I . 
I I 
L_J 

Pamper yourself in a generous sized bath with 
detachable apron for complete freedom in 
installation selection. 

bath 
Arrylir -slip- rt>sislanl surfart' -buill· in grab bars-buill-in lumbar support
uniwrsal dt>sign wilh r.plion;,I delarhable apron for Id! or ri!lhl hand rerrssrd 
insrallalion-wilhour apron. balh may ht' inslalled as comer. iunkPn. 
pPninsular or i'lland- suilablt> for abm-e Door drain inslallation -C.S.A. rrrtir!MI. 

balh wilh whirlpool 
A.~ abovr wilh farlnry mmmlrd whirlptK1I rquipmrnl inrl11din11: ~ rolour 
rn-onlinalrd nmlli-dirrrlional j1·ts- rhrome finish dual air indurlion nmlrnls 
-rolour ro-ordinaled anli-vortrx surlion filling-•, h.p. ( .37kW) pump-
0-30 minulP limrr-C.S.A. rertifil'd. 

- apron only ( onlrr if rf'quirt'd) 

As the ll'adl'r in whirlpool tf'fhnoloK)'. Aml'rkan-Slandanl off Pn 
Tourh-Trll '.an l'IPrlronk digital whirlpool rnntrol 1y1ll'm a.~ an oplion. 
for morl' informalion !ll'e l.uxury Whirlpool •·l'alure!C 
on pagr 34. 

Nominal Oimrnsiona 

A-· W" ( l'.121 mm) 

R- J2" (XU mm) 

t:- IX" 1-1:.; mm) 

Ralhin11 Wrll llimrn~ion~ 

:.~··· ( 1:1111111111 I 11111~ 

2·1' , .. ( fi22 mm) wlllr 

1-1' •" (]i'!i mm l ilrrp 

13 

JO 

A 

c L_-------_·~ 7~ 

.. ··- ~--,·- - ---.,... ...... 4 .... _,_,_ ... _____ ·-



Ellisse Pedestal Basin 
Classically beautiful with large sculptured bowl 
and ell!J(ant pedestal. 
\I. 11117:; lllflll-8" (203 mm) nntres 
\I. 11117:; 0:1:-11-sinafe hole punching 
Vitreous china splash uc:k usin and pedestal 
- fitting ledge with spacious s:.etr a~a -
~ar ~rflow-anc:horing screw parcel
C.S.A. mtified. 

No•inal oi-1ou 
A- 261i" (619 mm) 

8- ?:!·~" (57? mm) 

C-ll'l" lllOO mm l 

8-IDl-laes 
21" (533 mm) wile 

16" ( 406 mm) front to bad 
7'' ( li8 mm) dttp 

Ellisse Toilet 

A 

c 

Ultimate luxury-one low beautifully sculptured 
vitreous china piece. 
,, ... ' 
Vitreous china - free standinR toilet 
combination - elongated revel'St' trap syphon 
wrtex action bowl - chrome plated push 
button side Dush actuator- bowl and insulated 
tank in one piece-concealed bolt covers
solid plastic toilet seat and cover included -
C.S.A. mtilied. 

Nominal Oimrnsions 

A- 21 11" ( s.tfi mm) 

R-22'1" (5111 mm) 

C- :llJ•,·· (ifiR mm) 

\\ater Surfan• 

A 

?'-;-~~~\ ... --~ 

\~ 
' "--.. 

c 
i;:::. 
I 

I 1'1" (291' mm) x 

12'l'' (311 mm) 

,:i.' _ _ ---_-_ ___.'\ 
. ·) 1-

SI-al lfrplh 3" ( 76 mm) 

Pass 2" (51 mm) ball 

J __,_ .. -~ 

l_ --~ 
B 

:' 
(" 

~A0""',...._~,~4.ws..,;~:-..'"""~JQ,_,a,...a-..u~o~;,._~,~1-_..o~ec~;••~,..~-wo,_,a,_, __ ...,~ 
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Ellisse Petite Toilet 
luxurious. elongated two piece toilet combination 

Yitrtous chi~ - frtt slMiding d<M rou~d 
laid rombin.ilion-Af-3065 dongattd syphon 
~I bowl Mid AF-407>L imAltd lank ~e
chrome finish br.ass trip mr-2 bolt aps
loiel seat and CCMr not indudtd - C.S.A. 
mtified. 

Nominal~ 

A- 19" ( 483 mm) 

B-~1•• (il!lmm) 

C- 29'>" (740 mm) 

W..erS•rfatt 

A n 
ll ~ J F-- --) B{ -

c n 
10" (254mm):t12" (l05mm) 

Stal dqllb 3" ( i6 1'1111) 

Pus 2'1'' ( 54 mm) baD 

' . \.... 

/_J_S l---t_/ 

Ellisse Bidet 
A style companion to the Ellisse Petite toilet. 
· ' · · with Cer.amix nW>r-lhe-rim bidet filling with pop-up dr.ain 
' ' with Dualux o\-rr-the- rim bidet flfling with pop-up dr.ain ( illustr.attd) 
' ' - ' • · with ractnry installed Herital(e bidet filling with pop-up drain 

The fllisse Ridel is nffertd with your rhnice 
or fillings ( ~e above)- \1lreous china -
with Hushing rim wash and dnurhe spr.ay
inlegral owrOow-C.S.A. certified. 
Nolr 'JR otdrr lhr F.lis.,. Ridrr wllh opl"""11 llrnta~ 
Supirmr biilrl filhncs sprnly Af·51Xlli SM A and 
lhr product numlwr nl lhr fdlin« nl ynur rhnorr 
Srrpa~~ 

A 
( 

-~ \ --

Nominal Dimensions / 

A- 14~" (371 mm) 

\ B-15'\" (401 mm) 

C- 221•" (5611 mm) L 

c 
I / ___ ) 
\ 
\ 

' 
B L _~ -~ 

Ellisse Petite Countertop Basin 
Elegant countertop basin with distinctive Ellisse 
lines and generous washing area. 
·' •' · • ·· -4" ( I02 mm) rr.nlres 

., ' · -!"' (203 mm) rl'nlre5 
Vilrtous rhina - sf'lf- rinminl! wilh Stalanl
fillinl! lf'djll' - rrar n~rflow-C.S.A. m1irrrd. 

Nominal l>imrnsion• 

A-2r (liO'lmm) 

11-1111
1" (·lfilmm) 

C-11'~" (225 mm) 

Bowl flimrn1ion1 

19" ( 411:1 mm) widr 

12" ( :1115 mm) frnnl In bark 
Iii>" ( 162 mm) dl'l'p 

,.... ..... .,., ... , ""·-~~·-·-·-..-------. ...... _,,..;a _____ :;'" ... 

20 
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.,, Ellisse Petite Pedestal Basin 

' 

Sculptured bowl and pedestal create a look of 
classic beauty. 
'' , .. , :·• -4" ( 102 mm) cer.tiTs 
• r "'' " -8" ( 203 mm) centiTs 
Vitreous chim spl.ish bid basin and 
pedesW- fitting ledge with ~nerous shdf 
iiliTiil-iTiilr ~rftow-iilnchoring ~w 
parcel -C.S.A. certified. 

Nominal Dimeuloaa 
A- 24'i" (616mm) 

8--21" (533 mm) 

C-31'1" (800 mm) 

8-1 DllHUioas 
20" (SIM mm) wift 

IS'·i" (387 mm) front lo bad 

6~" ( m mm) dttp 

A 

Ellisse Petite Acrylic Bath 

c 

A beautifully proportioned luxury bath, sized to 
fit the conventional 5' ( 1524 mm) recess with 
a detachable apron to allow a variety of installation 
alternatives. 
.... ". "!• . bath 

Acrylic-slip-resistant surface- buit-in gnb bars- built-in lumbar support 
- unM!rsal design with delachiilb!e iilpron for left or right hiilnd recessed 
installation-without apron, hiilth may be installed iilS comer. sunken. 
peninsular or island-si:itable for abo~ floor drain i.1stallation -C.S.A. 
certified. 

" .-., ; ~ ..... bath with whirlpool 
As above with ractory mounted whirlpool equipment induding: 4 colour 
co-ordinated multi-directional jrls - chrome fmish dual air induction controls 
-colour co-ordinated anli·mrtex suction fitting-•; h.p. ( .37kW) pump-
0-30 minute timer - C.S.A. certified. 

'·' .·~n-, ,,., .. ,apron only (order if required) 

Aa the leader In whlrlpool trchnology, American-Standard offers 
Touch-Trll 1. an electronic digital whirlpool control system u an 
option. for more Information 1ee Luxury Whirlpool features on 
page 34. 

Nominal Dimf'nsiona 
A- 60" ( 15M mm) 

R-32" (llllmm) 

C-111"(457mm) 

Bathing Well rnmrnsiona 
~2 1•" ( 1340mm)10011 

21'/' (622 mm) ,.icJ~ 

J.11," (:175 mm) drrp 

B 

fOV4W QC op 

22 

A 

~ ·l _______ T 
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I VITREOUS CHINA BASIN WALL HUNG 
Acadian 

I "' w::G-4" (102 mm) centres 
Vitreous chN basin - ror wall hung inslalation-waU hanger
splash bad design- front O\-erftow- soap dish - C.S.A. certified. 

I 
I 

A-19""(433mm) 

8-11·· (U!mm) 

c-10·· (254 mm) 

Bowl oi-sieu 

I 1s·· ll8I mm)"* 
ll'o .. (2116 mm) fronl lo bad 

61 ,"" (165mm)dttp 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 
0 0 

0 
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APPENDIX G 

TILE AND SANITARYWARE PRODUCTION EQUIPMENT 
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"PEGSON 
SINGLE TOGGLE ROLLER 
BEARING 'D' STYLE JAW 
CRUSHERS WITH 
GRANULATOR 

TELSMITH CONVERSION KIT 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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FOLLER BEARING JAW CRUSHERS 

teatures 

• MODERN DESIGN. HIGH CAPACITY HANDLING. 
DEPENDABILITY AND ECONOMY IN OPERATION. 

I • LARGE DIAMETER. ACCURATELY FORGED SHAFT SEALED 
AGAINST THE INGRESS OF DUST AND MOISTURE • 

• VARIABLE DISCHARGE SIZES. 

I • A CAREFULLY DESIGNED MAIN FRAME OF ALL STEEL 
WELDED CONSTRUCTION . 

I • HEAVY DUTY. DOUBLE ROW. ANTI-FRICTION ROLLER 
BEARINGS. 

fpecification 
MAIN FRAME 

l
h1• m.un fr.m1r 1s of wrldr<i pl.11P consla1ction. ,,mply propo1l1on"d lo 
.1~'" lh•· ~tr.un <lurm~J nuShlll!I n1wr.1flonc; J 111' tf•·Sl~Jll aJsn .tllnws for 
asv 1nc;pp,..(1on of V'..t·~u.1hl~ p.1rls .uHI .'ln1pl1~ ar:r.1~ss for srrvu:e work. 

All fr.1nlP n1rmh•?rs ;iu .. fln:ur;1h~ly position1•d and f1xr.d to~fether. and 
"'\.'lu·u• rH!r:P-;S,H\' l.u~1·· f1llPt r.nntim1n11s WPlci rs usrd to provulr. ~,r1 .. .itt•r 

l .,,.,,!Hh Th"' suf"' pht··~ ,,~~of suHrcr 0 nr dm1ensn~ns to ;1bsorb tension 
m.i .. , ln;irf Alt•·• w•,f1hnq thr fr;omr 1s STRESS RELIEVED ,,nd 

, Cf 1n,1f1·I;- 111.1rhn1.-d rn ,1llow ;t pu•<:IS" f1I ;utd r.nnt.tr:I fnr iaws. IO~J~Jh! 

lu·.un anti n1.11n fr.u11r tu~.1rrnq hous1n~is 

I AWSTOC:< 
In.:;. :~ ;t I.UH•' ">tt•t•I r:.istmq of ......... ll<l'I( -hJ...t· sh;1p•~. Cf~rt!d lfl thP riqhl 

pl.1r•"S tn rP't.1in 5lrt"nqth. It is r:.1rrfulh,· '1nn1•,1lf'cf to Phn1int1te all 1nh!rr1c1I 
!'+tr··~o; .. ~ puor ,,, arr:ur.11•~ n1;1r:lur11n~'· th115 provuhn~J a pu~c:ist~ ht for the 

1
,1\•, r.fnc~. h1•.lrirlq<;. tonqJp St•,lf .1nd JlPJft~f"f ,11Jllff11Pf11 for flu• OnP J)lf'C,f• 

11.1nq.u1••SP swrnq J·l\.\'. Both thP hxPd anrl 5wu1~1 1.iw .-:;in h~ 1urr11·d 
h: • •uqh 180 to pl.in· f,·.:;.o; \o\"(Hfl surf.ic••'\ tit l11,- linrtnrn vvh1·1t~ ntnst 

w111 ~ 1..;. don•• th11.:;. pu1lnnqrnq tllf'u 11i;1·f11I lif P. R••pl.11:P,thl1! rn.1nn.1n1?c;e 
rlw1-~ :,t,11t·c.;. prof1·1·t lfw ~1111·~ nf flu•' ruc:.l11nq ch,unh1•r 

.. PERiHION 
S(i". '"'-' 1·nlrir: sh.1fl V'1lwn t11rru•d v1.1 th•· UywfH?,.f q1v•~~ thr> 1:.wstock its 

thrnw Tiu• hnttom of th" 1.1•,\<trn·~ rulo•s on a lr1qql., pl;Jlr .ind•~ lu•ld 

I
n 'nnt.H.I with rl1t• tnqql1· ll ... un v1.1 .1 l•·n~1nn rnd and $prHl!Jc;. Tiu~ 

1, ·.~.-111•1·1~ flnn tn\l\.·.ud.:; llu• nuc;.l11nq 1 h.11nlu~r to q•VP ;i ;r>rC•!d f,~~rl 

1r.fH1[1 

I 
I 
I 
I 
I 
I 
I 
I 

'I 

~~. 
fhr PJ(,'",rnt 111 • ll 

0 '"•lyl'"' '"•"''-'" lnv.r,lr 
n ... 11,., n.-.'""'- ...... (1w.hrr 

ADJUSTMENT TO DISCHARGE SIZE 
Ad1w.: .. wn1 of th•· 1hsch;11qP opr1;•ng is rn,,de hy ,,dding or rrrnovmg 
shn11~ ht•lw•·f'n thP tnq~Jlt• hf!,,nt .tr. ' rhr. rrar w.-.11. The ro~gle block 
sft<f,.s fnrw.ml hy tur111n<1 1.1cklll!I sc11•ws. ,,net is ngiclly bolled m pl,,cr. 
with th" sh1111~ rl111111q crnshin!J op1,.,,l10'1S. Togethrr with cliflrrent 
IPm1th~ nf lo<1qh• av;ul;ohh· and ;ilso,, ff',,lurr wh.,reby thr. IO!J'JIP. r..in hr 
uist.i::,-d .tt tvv1) .1nq:•'.S dth: In 1n1:h.tnHe of h•~l~;t! St!.tls. v.uious r.1n~1•!S 
of shrrn ;1d1ustn1t•nt ;trt"! av.1il.-.hlf!. Thr.sr. arc fr<)rn a n1ininu1n1 of ; ·· 
( 12 1111111 to .1 111.1xtn111111 of 2 j ·· (fi4 mm) on lhf' I()· 16 J;iw Crush••r. 
;ind ;1 111111111111111 of ! ·· ( 1 CJ 111111) to ,, 111,,ximum of 2; ·· (64 mm) on the 
1{). }1 ltlllffp(. 

BEARINGS 
H1·.1v~· duly. douhlr 1ow. sphrru:,,1 rollrr h".irinns arr hllcd to the 

1awsrod ;md 111.un fram.,. All hr;uinns arr protect"d aqainst rntry of 
dut hv """'~" p . ..-~ .. d nlf't:h.1nor.al SP,1ls. Thr r.omhmrd j,,wstor.k an<i 
sh;oll "'''·111hlv 1111:1111111111 111.i111 lr;imr ;inn bP,111ng housing. can hr 
Jf·rt111v•·d ho111 llw n11"\f1l'r for t•,1c;u~r Sf'rvi<:r. work. 

tUBRICA TION 
Luhrw.1111111 "' .ill lw.H1nq'o '" hv Jllf?,lllS of lunh prt~S~llff~ type nrr.lt;P. 

mpplt•' Th .. lnqqf,. pf,,IP~ wf>ir:h '""of thr rolllll!l lYflP. oprr.1tr dry ,,nd 
u•q1m" no luhru .111nn. lhPy rJrt• prolP<:l•?cl fron1 ciust hy a f'.:tnvas :tpron. 
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MODEL 
Size of feed opening (Note 1) 
Net weight of Crusher approx. 
Weight crated. approx. 
Cubic contents. crated 
Horse Power (Note 2) 
Drive Pulley Diameter 

Face 
Bore 
R.P.M. 

10• 16 JAW CRUSHER 

Oi"'h"'!I" Opening 
{NOIH 3. 5 & 6) 

4• (12 mm) 
1"(19mm) 
1" (25 mm) 

14· (38 mm) 
2"(51 mm) 

21" (63 mm) 

5-7 
7-10 
9-13 

12-18 
15-22 

6-8 
8-11 

10-15 
1'-20 
17·25 

() _il 

1O"x16" JAW CRUSHER..,·· 
1Q"x16" 250 x405 
4950 lbs. 2242 Kilos 
5200 lbs. 2355 Kilos 
115 cu.ft. 3.25 cu.m. 
10-15 hp. 7·5-11 kW 

33• 878rr.m ar 216mm 
3f!" 100mm 
350 350 

CAPACITY (See Not~s I &C) 
~-~ 

10•21 JAW CRUSHER 

ongton/hr. Sho<t ton.'hr. l.ong ton/hr. 

4-6 
6-9 7-10 6-8 
8-11 9 13 8-11 

13-18 15-20 10-1~ 
17-23 19-26 
19-29 22-33 

10" x 21" JAW CRUSHER 
10· x 21 • 250><530 
63801bs. 2900Kilos 
6730 lbs. 3058 Kilos 
130 cu.ft. 3·68 cu.m. 
15-20 h.p. 11-15 kW 

33" 878mm 
St" 216mm 
3W 100mm 
350 350 

s 

5-7 6-8 7-9 
7.9 7-10 8-11 
9-12 9-13 10--15 

11-17 15-20 17-22 

Nole I. To ohroun thP. capac•h~ spec1hett. a fl!eder shoulct he u"l'!'d .1h.-:tri of the r.ru"h'"'' tn give a r:onhnuous rlll!'gulated fttd; 
an f~r.rl shoulc1 Of" of :t srzf' that "Atfl rearlalv f!Ott!'f lhr r:ru.,,hing r.hamhPr ;mri undPrs1re rna1~mtl-; .._houlrf he rl!'mo .. ed from thlf? f~ 
1'•1 1:1e means ot a gnuly or scalping screen to el1mrnate p~cking ;md eiu::r.~~n1111!' wear nn lhP. raws. 

Nore 2 ThP. hor~rpnwrr rr.quur.d vattr.s wrth thr. ... 11r. of thr. prorlur:t hr.mq m.11t~ lhr. r:.11."lr.rly ."tml lhr h,1rdneslli of the rock or orP. 

Nole J No crusher. when w-1 lo a g•vt?n ri1scharge O(W?ning. will make a rm1<fur:I ;all nf wh1~h will pa~~ ;a screen npemng of the 
~.1me d1men51ons ,15 lhe given rl1sch:.:ir,.I'!' opening. Thr. r.mounl of overs11P. wrll v.1ry w:lh rhr. ch.uar.ler of 1he rock 

Nore 4 ThP. c.1p.1r.1trr."i ilre h.1~,.d nn r.ru'."hmq rl~.-.n. <fry lim~~tnnr wr.rqhmq 100-.1~ .1tl1Jul 2 600 lhc; per r.ohrc voard and having 
a spf!'c1hc gravity of 2.6. We:. sticky fer.rls will tend to rerlur.e crusher capac11res 

Nott? S. Thr. discharge 05,enmg of a Jaw Crusher Ys meaisurl"d with the JflW\ '" the closed Po~•lton 

Note 6. fr rs not usually ec:onom1cal to operate rhe crushr.rs at a r1r'."<h.1rg~ np!1un9 '."mallH 1h.1n o;.hown in thr. tahle Consult 
P..-gson Ltd 1f 1t 1s dc<1t1rt!d to use a smaller or larger discharge Opf'!'ning rh;m thosr. g•vcn 
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A 1172mm 486" 1300mm 51,.,. 

\B 419mm 161" 419mm 16t" 

'c 886mm 341" 886mm 341" 

D 660mm 26" 787mm JI" 

786mm 3011" g14mm 3511" .~ 

"-ti . 
~ I 

'ij· .i,.:· ; : I 
J K i : /', . e. :. 

~ I '. ! I ' ... , 

F IGl&mm 40" 1016mm 40" 

G 771mm 301" 771mm 301" 

H Jnmm 151" 397mm 151" 

J 734mm 281" 734mm 281" 

K 662mm 26r1 " 709mm 2111· 

I t :• ;: r I.. / _, ., 

L••· onn_ 
0 H 

•Cl•MIMll::I' --- E 

l 40mm I f1 • 40mm I ,•, • 

M 279mm 11· 27'1mm II" 

~ PEGSON LIMITED. Coalville. Leicestershire. LE6 3ES. England a ft Coalville 36322. G;ams: Pegson, Coalville. Telex:34423 

LIMIT•D 

NOl'f In r.nmp1hng 1h1' 1,,,.11111 nv11try r.artt ha' h11t4n IAli:ftn hut httr.au,9 of out pnlir.y of r.on1m11t~l"t rlnv11lnpmftnf wr. '"""'"" lhn 11ght to r.h.ingtlt ,,.,.,r.1hr..ition d11l.11I' 
wlfhnul nohr.111 Thf!r11tfnrn. thflly mu'I not hft r1tg.urlfl'c1 .u h1nct1ng anct lh1t 1llu''"'"""" "'" apprn••mi'Ult only 

t•rl•n,rnol•nd nrrrnfN".F4o'l17r ll·PFC.SON I.TO 1919 
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I Jaw Crushers 
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for laboratory 
and production 

I purposes 
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Compact 
The largest of the three models stands only 130cm high. the 

srna!IP.st stands 62cm high. 

Adjustable 
F 111P.11e~> uf thf' ground product is determined by the size of 

tlr1• d1sd1arg1? slit hf'tWr>cn the h•eaker jaws, variable from 

1to20mm 011 the BB 1/A and BB 2/A, and fro!Jl 1to40mm 

1111 tilt' BB 3. Tltts qap can he altered even during operation. 

Versatile in output 
Glf'n Creston Jaw Crushers will grind a single chunk or any 

q11ant1ty up lo 600kg per hour. 

Breaker Jaws available in 
3 materials 

w1•;11 1,..s1s1a11t manqanP.s(> sir.el 

s1a1 nlP.ss Sii'•'' 

lillHISlf!ll r.a1 lllflf' 

Overload protection 
/\II tl11f'P rnod,,I•, art! lrttt!d with motor cut nut swrtches. Thi' 

BB 111\ .111<1 BB 7//\ havl' shock ahsorhr.rs to p:otect the 

l111?akP.r 1aws. and thr. BB 3 is fitted wrth a ;heJr bolt. 

Demonstrations and 
trial grindings 
'.;. • ., li.u;k 11f 11•.1 I lr•I 

Applications 
Gl•!rr CrPston .IJW Crushms havl? a wulr. aprlrcat1on. They can 

d1•.111lr!qralr> moSI hard. nor1 rnallr.ahlr. s11hstanr.r.s. rnch as: 

,1shp•, f 11 l'r:I ay pot ash 

hcJIJXllt~ frluolt!I' q11ar t II le 

hnr11• ql.1•.•, 1 ork 

r.1•nw11 I "'·""''' s1ftcatrs 

1.fu~rn1f:fif', f1111f!sl0t11• !.laq 

d111kf'r mar hll' r,oil 

U)rll rn11w111li:. •.y11IJl(>llf. rf!SllVi 

fokP fllff', 1H-11111un orr.-; 

UH•' i;an1pl"'• 011''1 

• BB1/A 

BB2/A 

~ 
' 

., j 

n ,( 

I/ BB3 , 

----------------------------------------- ---- -----
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Technical Data 

Working Principle From the hopper. the suhslancP. In be 1hsintrgrarril falls into thP. crushinq 
channel hetweP.n one fixed hrP.akl'r jaw and onr swinging l11P.akl'r jaw. madP. 

either of rnanganesP sir.el. stainless stl'el or 11mgstP.n carbide. ThP. swinging jaw 

is actuated by a ruggl?d cam shaft. running in ball/roller bearings lo ensure 
smooth operation. The channel tapt>rs down towards the dischargP. slit which 
can he adjusted in width even during operation. thus determining the end 
particle size.The collecting tray can IJe replaced hy larger container! when 
necessary. 

Simplified diagram of the Jaw Crusher BB 1/A 
A Hopper with covPr 

B Collecting tray 

-----A c Motor 

G 
F 

Model BB 1/A Hopper opening. 

Discharge sli I: 

Model BB 2/A 

Output: 

Drive: 

Overload protection: 

Dimensions (approx I; 
Werght: 

I lopper opening: 

Discharge slit: 
Output: 
Drivr.: 

Ovr.rload protection: 

Dim·•nsions: 

Wr.igl1t: 

Model BB 3 t toprim orr11i11g· 
Disr.harCJP. slit: 

.... (' I I I . I p11111111: 
·• , O 11 r l f' C 0 11 S I f f' I (' '\) 

f o r I J ';1 n d il i f r rv,.: 
. . g . ' Ovr.rload protr.ct1011: 

m' n 'rig 's Dimr.nsiom: 
controll<'rl lo givewr.ight: 

------

111;1xirn11m sizP of :UIO x l'iOmm l11rnps 

D Cut·oul switch 

D 
(n'lrmally wall mounted) 

E Pulley guard 
H F Breaker jaws 

-F G Stationary breaking arm 
-E ll Swinging breaking ar 111 

--c f Slit adjustmrnt 

J Sh~ck absor her 

----8 

60 x Ci Om 111 

stl'plr.ssly adjustahlr. from 1 I::> :7.0mrn 

50 to IOOkg per hour 

1 11.P. rnoror, thrr.r. phase or si11!1le phase 

cut nlll switch. shock ahmrhr.r 

77r.m I x 3:7.crn W x 62r.m II 
MOkq gross 

IOQ x 100;nm 

str.pl.,ssly ;1rlj11s1ahlr. from 1 to :7.0mm 
I 00 In ?.OOkq prr hour 
2 11.P. motor. thr<?P phasi! or singlr. phasr. 

r.111 out s~•ilr.h, ~hock ahsorhN 

R5r:rn l. x '15cm W x 82r:m 11 
J()Qkq CJrO~S 

700 x 150111 m 
str.pll'~~iy adjusrahlr. from to '10mrn 

up In fiOOkq pr.1 hour 

'111.P. motor. lhr<?P. phasl' 

r.111 0111 ~witch. shr.ar lmll 

115nn l x fi5r:rn W x 130r.rn fl 

ROOkq 11"' -~ 
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I f_llljrf',1\'I' S!rf'f>I Fl•rrSll'rr·, Stnlro ''" ''""' Sl.11!<; qr. ·11 M) 

l1•1f'phone0782 57 /tJ(i it"I'" 3f.lfifi f'(lill lrJ 1; 

I 
I 
I 
I Co barn 

r •.•111 1t~ h•'<1dq11,1rtt:r<> 1n StP~"·nn-irrnr. Cnharn niters ;i cornplPI•' enqrnt•f'rinq 

I·"'.••"'" 1 11s1tm1Prs .11! r•••'r :h1• •\Orld -

f ,, •rri rn.wtmunq ,111d '1111t1lvinµ small r.orntl()nPnts. u11tti1nst.ill1nq and 

' , """11s•,1prnnt1 •~1111p1nP;lf, Coh.1rn has martr important contrih11trons lo 1nr111slr11's 

I r •k1·1•;1• .is .,rfh11•11t t1P.!lrn11111. rr;ir••' ,1nr1 .111tnmntrvf' man11far.l11•P. p.i1w.r m.1k1nq 

.111·! ·.\.1t•·r 11rrlhr1~1. ceramics and <1utornat1c tile rnakrny eqi.;1prnent, m1!d1ar11(.1! 
h.1ndl1nq .111.J t'.Htfi 1111w1nq l.11harn 1lrP.alsn rm~ir suppli1'1S In n;itrcin;thsprj 

I "" hJ';trrf'S h~P n1,-1I ;inrf Slt't'i 

l\lih1111qh ... 1d1 pf C1ih,1m·s thrt>P D1v1-;11111s has its (ll.'1111 

"'"" 1.1h»••r1 ;Jrf'.l nl .»p••rt1St'. ... 1d1 r-.111 cfr.1vv •'11 sh.1wr1 

I ' '"IU>r,JI•> :"rhnJr';il IPS(>IJIC't'S '" f'rlSIJIP th.it ('tJ'ilCllllPIS 

""I"· .1 h11ir1srand.irrl11! .111 .. r s,11.•s si>rv1n11q ,1s w1•ll as a 

, .. i.lbl" ·;11ppl>, ,,f 'f"Jr" p.1rts 

I 
1'11mp;111v supp I i I'S sf ;1111!;1 nl 

I m i xers, h I nngcrs, san i tarvw<. --e 
;ind Ii le product ion machi~p~; 

I 
I 



• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



• --·----·--- ------- --- -------- ----- U"-U- - - -------------- - -----------------

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 
I 
I 
I 
I 
I 

rr 
0 

.. ,, , ~ 

\' ~I 

·.,.--{ 

'0) ( / 

ri 

r-01 
'. ,,/ 

11:1 
I 1' 
, 11. 

Lf ~ \C_)l 

Ill------ WE HAVE EVERYTHING FOR 
THE CERAMIC INDUSTRY. 
Bil II f\'11 II·. !;Ii 111qq ·. : \qt 1.11 nr. ,•." /\'\1 "<< T, 

P0Ildl1lc·I>1111 I In·" 
,":\ i ... ( T \ . I ) II I I h I ( \ sh rl II ('( I Mi ' ( . , . 
!'11.,111111-..'.· I ·J1111lc't\ · V1·1 l11 .1l P1· 

·\11i1t1t l11p1· I \.l111dc·f\ - I 1111'1 1111'°:.i ... 

1 Ii 11 " ,. • Broyeurs A Bill es 
Malaxeurs · Agitateurs et Melangeurs Melangeurs 

Double Debit Portatifs 
Melangeurs Biarbres 

Malaxeurs et Extrudeuses 
Extrudeuses Verticales 

AT11yaux Avec Desaeration · Filtre-Presses ·Les Pompes 
Trornmelnassrniihlen . Mischquirle · 
Hiillrwerke Und Mischer · Trclql>ilre 
Duo-Uurcl lrlubrnischer · Duppdwdlen- . 

Mischer · Misclm1iihlen 
Und Strc111~1p~T\SPfl · 

V{~rlihcJlr. Roht vol\w111pressen 
Fillerpres\et! · Purnprn · lrituradoras 

De Bol11s · /\qilcldoros 
Agitacloras Y Mezcladoras · Mezcladoras 
Portatiles De Flujo Dobk~ · Mezclodoras 
De Fje Doble · Trilurc1dorcis Dr Muelc1s Y 
Extrusoras · Extrusorc1s De I ubos V~lf icales ~-~~ 
Con Desaireoci6n · Filtros Prensci · Brn11b(1s 

E~ [dwards& Jones lid. Whillle Road. MPir. Sloke on lrPnl. ST 3 7QD. Fnqlitnrl. 
Tel (0782) ')QQOOO f Plex 36 }Q7 ftlX (0782) ')QQOOI 
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'Vith over a century of experience 
E & J. is one of the world·s leading 
m,1nufacturer<; of Ball and Pehble Mills. 
Various sizes and types are available for 
particle size reduction and batch 
grinding of mineral ores and other 
industrial materials. The company·s 
international rf:putation for high quality 
engineering is reflected in rhe 
outstanding design of E & J. mills. which 
combine exceptional performance with 
extwmely low operational costs. 
The mills are especially suited to the 
breaking down of very hard and 
abrasive macerials. in eicher wet or dry 
grinding applications. 

In ac1dition to the range of mills 
1llustr at ed. a full range of Poe and Cage 
Mills are available to suic individual 
customer needs. 

An E & J Belll mill bel'>iCellly consi:<>ts of 
.1 firi<'ly <'ll<Jlll<'<'r<'<I '>!rnclrly huill 
cylrndrrcal steel shell lined with a choice 
of qu<llrty. elbr asion resistant liners to suit 
e<lch clrenr ·s individual applications 

St.:1n<1ar<1 Ball Mill drives are of the 
<1iren <1riven gt><1r box type. although ;i 
r .:1ncw of ..iitern;irive dnves c;in be fitte<1 
wtlf're '· .. ~nfied, 1nrlucl1nq Ring Wheel 
.111<1 r1rnon. v· rr,11 Dnv<' to cylinder 
<;hell. v· Dnv<' and Spur Ge;ir Drives 
All drlVf'S <W' des1gn<'<l w compensate 
for h1gti <;trlrt1r1g lOrque and the llve lorld 
of !11<' rn rll 

f_ Vf.'ry null t<; rn,11111f,1< !ure<I !O U1f' 
<;!rr<lf"<;I q11,1lily cn11lrol .:;1,1r1<1.:1rdc; rn 
r & J' c; own wurk <;hope; rind 

... 

experienced engineers are always 
<1vailahle. both to supervise erection and 
to commission the plant on installation. 

The wi<le range of ;ipplicatiom .:md 
grinding aper el lions th;ir E. & J. mrlls are 
c ,1llrd upon to h;indle means th;it the 
c tioic f' of llnrnqc; tia.:; ro hf' exteno;ive ;ind 
in< l11dec;. 'it<1inlec;c; steel. rutJher. 
pore elt1in. Slf'il!l!e ,ind c;ilf"x 1n vilnrn1s 
rtuckneo;o;ec; <lnd rnnf1gur rltiom. 
Tt1f" qrrnrlrnq cti,1rqt> r ;m hf' srerl helll<i. 
n<H ur al or <; ynlt 1elfr pf't >l>lt>c; 
Mrllc; < ;m ,1l<;o tw Jrl< kf'!r<l for tir,111nq 
or<< ;ohnq. m.tkrnq rhem t<Jlally flrx1t>lf' 
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h42 
PORCELAIN-LINED BALL MILLS FOR THE CERAMIC INDUSTRY 

M1Dsize 
T'llal capacity ()perahng Capaoly GrW1ding media 

External wet Ury DaHS reooees ~ 
mm (inches) Litres Galls Cum Cu h ltlres gaRs Kg lb Kg lb Kg 

61011 610 24 x 24 82 18 079 2 78 41 9 33 73 64 140 73 
61011 838 24 x 33 123 27 122 43 64 t4 46 tOO 96 210 109 
76211 762 30x 30 t64 36 164 58 82 t8 66 t44 136 300 155 
762 x 991 30x 39 237 52 235 83 118 26 96 710 t9t 420 2t4 
9t5x 9t5 36x 36 332 73 33t ti 7 t68 37 t35 29S 250 550 282 
915. 1067 3611 42 400 88 399 14 1 200 44 t6U 352 289 635 323 
915x 1143 36x 45 44t 97 439 155 227 50 182 400 309 680 344 

1067111067 4211 42 573 126 595 210 286 63 227 500 418 920 482 
1067111296 4211 51 728 160 725 256 364 80 29t 640 546 1200 6t4 
1219111219 4811 48 910 200 906 320 455 tOO 364 800 641 14t0 718 
121iJ x t372 4811 54 t037 228 1 034 36 5 5t3 114 4t8 920 732 16t0 8t8 
137211 1372 54. 54 1310 290 13t7 465 659 145 546 1200 9t4 2010 1023 
152.f JI 1524 6011 60 t820 400 1 8t2 • 64 0 909 200 727 t600 13t8 2900 1477 

1524111676 6011 66 2000 440 1982 
700 I 1000 220 800 1760 1409 3100 157i 

1676111676 6611 66 2728 600 2719 960 1363 300 1091 2400 1909 4200 2136 
1829111829 72 x 72 3354 740 3342 1180 1682 370 1346 2960 2364 5200 2659 
1829112134 72x 84 3909 860 3908 1380 1955 430 1564 3-t40 27;'3 6100 3046 
2134 x2134 84• 84 5637 1240 5607 1960 28t8 620 t709 3i60 41hlt 9000 5000 
2134 x 2743 84 x 108 7246 t594 7 t93 254 0 362:' 797 2197 4834 5273 tt600 6455 

SILEX-LINED BALL MILLS FOR THE CERAMIC INDUSTRY 

m.m 

61011 610 
61011 838 

76211 762 
76211 991 

91511 915 

915111067 

915111143 

1067111067 

1067111296 

1219x 1219 

1219x 1372 

1372x 1372 
1524 x 1524 

1524 JI 1676 

1676111676 
1829x 1829 

1829112134 

2134 x2134 

2134112743 

fypt>1 or Miii lining 
;·. ·~, rl tut Rini I( 

\1lr• m ..... k 

\fr.tMrnt'"" 
\r.nr1lr..-. ",rrrl 

~f.t'l<j.tr1rr.r\(t·rl 

Mllls1ze 
Exlemal 
(inches) 

2411 24 

24 x 33 
3011 30 

3011 39 
3611 36 

3611 42 

3611 45 

42x 42 

4211 51 

4811 48 

4811 54 
54x 54 
6011 60 
60x 66 

66x 66 
7211 72 
7211 84 

84 JI 84 

8411108 

Total capacity 

Litres Gans Cu.m 

75 165 075 
104 230 ·103 
118 260 ·118 

182 400 182 

250 550 249 

314 690 3t2 

345 760 ·348 

436 960 428 

546 120 .544 

682 150 680 
7SO 165 ·748 

1046 230 I 042 
1500 332 1501 
1636 360 1628 

2272 500 2265 
2682 590 2662 
3081 680 3072 
4637 1020 4 616 

5940 1311 5933 

fypt'lofGrlndirn; •Jlrdl": 
f'1urrl.1111f1.tll\ 

11111( ('rhfllr•. 

~lr.•rnrH.111'. 

'r.ud\rr·r1n •• u ... 
i\h ""'''·'I r1.t<Jr1I fl.tll•, 

Cu It 

265 

364 
4 15 

642 

880 

110 

123 

15 I 

192 

240 

264 

368 
530 

575 

800 

940 

1085 

1630 

209 5 

Operatmg capac11y 

Wei Ory 
lrtres galls Kg lb 

41 9 26 56 
55 12 44 96 

59 13 47 t04 

9t 20 76 168 

127 28 102 224 

159 35 127 280 

173 38 147 324 

227 50 182 400 

273 60 2t8 480 

341 75 273 600 
377. 83 302 664 

52:.l 115 455 1000 

755 166 591 1300 

818 180 659 1450 

1136 250 927 2040 
1348 295 1091 2400 
1546 340 1236 2720 

2318 5t0 1350 3024 

2978 1>55 1736 3889 

Edwards & Jones limited, 

Grinding media 

Pebbles 
Kg lb 

64 140 

96 210 

136 JOO 
191 420 

250 5SO 

289 635 

309 680 

418 920 

546 1200 

641 1410 

732 1610 

914 2010 
1318 2900 
1409 3100 
1909 4200 

2364 5200 
2773 6100 
4091 9000 
5273 11600 

Whittle Road, Meir, Stoke-on-Trent ST3 700, England. 
Telephone: 0782 316181 Telex: 36397 

lb Kw HP rpm 

160 1 1 t' ! 60 

240 11 1'> 60 

340 1 5 2 50 
470 1 5 2 50 

620 22 3 40 

710 22 3 40 

i60 22 3 40 

1060 40 5': 36 
1350 40 5'1 36 
1580 40 5': 30 

1800 40 5'> 30 
2250 55 7'1 30 
3250 11 15 28 
347') 11 15 28 
4700 15 20 28 
5850 185 25 25 

6700 185 25 25 
t1000 22 30 21 

t4200 30 40 21 

Speed 
Kw HP rpm. 

11 1•, 60 
11 1'' 60 
t 5 2 so 
1 5 2 so 
22 3 40 

22 3 40 

22 3 40 

40 5•·, 36 

40 5•;, 36 

40 5•:, 30 
40 51,., 30 

55 7'' ·• 30 
It 0 15 28 
11 0 15 28 

110 15 28 

150 20 25 ** 
18 5 25 25 

22 30 21 

30 40 21 

tJ .. rr n .. l""" \I"'''_.' '""I'••, 
1\ ,,,.,. ••ff, ... lfM'll,.'fl~ •Jr·.rJ.. 1"'W''lf 

·""'""l''""rrnr•lf•·f11·.1,'·•ll1tl•, 

,,.,. ••'l·I "· "~'"''"~ rr•.rr,rrlf" 
\ll'f>Jll .. f''••lil11f·,.o l1Hhm,1'J ·JkjP•fl·, 

,,.,,, fr·,,111r.,...:,.-1u5·'1·"•··>r 

rlhr.11.•r"'"""''rl11•.prtl•'1• """' 
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Eclw.utl\ & Jorlf'\. Wllh Ovt'f <I CNllUry or 
f»prr•rr K f'. I\ !lllf' of 8111.1111 ·\ lr.1<fr11q 
rn.111ur.ll lllH'I\ or Blungers ,111d Mixer\ 
The comp.my tl,l\ P<lrrlf'<f ;i worldwide repulatrcn 
ror n11C\l<1rl<f1ng t-ng111f"enng ;ind uncomprqnusrng 
qu.lluyc nr11ro1111rougl1ou111s whnlr r.111ge or 
prnduel\ <lr\1q11ed •s.penlrc;illy ror !hr Ce1 .lrmc 
l11t111<.1ry f P. J nlfPr<. .Hnmprt-hen\IVP rlloi<F nr 
Blun<Jf'" .1rnl Mm.•1s ol d1lle1p1111y1ie<> .111<1s11f.'\101 
!he mo\! rlf1ne111 bre,1k1ng down ;irld m1x111g into 
\lurry "' .111 IVJlf'\ Pl m.l(Pll.ll 

~ :i: t-- -- ~' ~ ~ _1 ' -

·i:r.·, -' .·r .., ; . . • . -- -- ~--

- . . 
fir\! p;itentt-rl by Eclwarcl\ & Jorie\. !ht' E & J 

H1qh <..pred Blunqrr I\ prob,1bly lfw mos! 
rrvnh 111011.1ry clevrlopme111 lo1ye.11-;1n rile 
Crr.11111c lrnhl\lry Up 10 7 lllllf'\ l,1\lt>1 lf1,111 
< n11vr1111on,ll rnt>H1orK lhP HS Blunqrr will 
hlurt<jf' f:l.111Cl.1y.1nr ex.1rnplr 111 l<' •mm 1!"\ or 
(11111,1 Cl.1y\ ,md Cl.1y \rr.1ps "1 Jll\I I 'l m111utP\ 

T11r H1<1l1 '-.prPd Alt1ngrr < .1w1q\ .1rt' ,1v<1rl<1blr 1n 
,1 r .111qr nl m,l[r11,1I\ ft1r r111vr 1111!1. mnur1[prf n11.1 
\lt1r<ly c ,l\I iron c IP\\1,111. c 011\1\I\ nr .1\pee1.111y 
rlf'\l<jllf'd t Ir.ivy Ollly Top \tP.1cly Hnt1\111g. 
vrr111 .illy rnnurtlrd rnolnr ,111,1 V rfnvr 

Rh lrl<j111rJ .111<1 [)1\ppr\1n11 I\ ,1c lllf'Vf'rl lly ,1 
•1111q11r Rn!m. rlr\1q11rd .111rl p.11r11lrrl hy E R. J 111 
\ ( r Iron. wl 1u II lfll.tlf'\ .11 \Jlf'f'rl\ 11p 111 I •,oorpm. 
drp1•11rh11q "" .ipphr ,1(1nrr Tt1r rnlnr r\ hrn1\rrl rr1,1 
'-I .Hnr \Pr 1 irrly r.1\(Pl1Prf In ,1 t1,1\r pl.l!r wlm 11111 
111rri I\ lrwd Ir 1 !Ill' fi11111 •rn nf llw B111r1q••r r .t\f' 

fl off Pr\ \11f1\(,1rr11.1f \,JVrrl<j\ 11ql1I dnwn !11P hnr 
I rn•rqy\.1111riq•. 1111'1 I\ llh111qf'r q1vt",mnrr 
pr>Wf'I wt11l1• 11•,111q It'\\ l'lll'l<jY 111.11111!1wr \y\(f'lll\ 
A\ It",\ 111.11111111", .111· rr'<!llllrd ll1rrr I\ .1 \llh\l.tll!1,1I 
\. 1v111q 1111 """' •,p,tr r A Id (11,1( In \,tv111rj\ nn 
f,1f 1• •111 .1111 I .1 le •w c .1p11.1I • · l\( .tnd (lw t I 'i 1:111 Jn<lf'I 

prnvr•\ In tw ,1 fnq \,1vrr .111 rn1111rl 

ll1f' r .1·.111q nl !111\ lypr or f>h 111qrr I( 
11'>11.1lly r·1tllf'r n< 1.1qn11.tl m hr~.1qn11.1I 
rt II' rlriv•·. 111nw 11r·d hlw 11 <, llh 1rrljf'r\ 1111 ,1 
(.1 Jh'.r .tr If 1,tl r .t\r rr nn c rn\',r, 111.' , 1rr1pr1\r\ .!n 

I ?. I I ft-.1vy D11ly l11p 'ilr'.1dy If," 1•,1rrq drivrri 

fly ,I Vl'r! II .1tly "'"""'"" 111111111 WI! r Iv rf11v1· 
ft 11· 1!1111 ''I"' '.fi.111 I 1.1•, "I'''' 1.111,, •11111111.11.rrm\ 

•.\II II, II l/lf',l .1l 1lr• I 1p•, I 1111fll. 11111•ff11 lf'lll 
llh11111111r1 Mr•1riq flll1ri111r1<J"f"'''dWrildqwrrd 
"" !111· lypr· 11f .1p11hr .1l1t >11,rr1d •,r;r• 111 fll1111qr·r 

I lw. Mr•1l111111 \1 ·r·1•1 I flil ''"fl'';•, .1!'.• 1.1v.11l.1f 1h• 
V\ fl r I. I ftt.1d1·d ·.r ""I YI''' I''. 'I' 'ilf'J I\ f Wll '·!'''''" 
11111!• Ir I .111fll'l11tr•tf11 '.lllW •.lllflf 11 ff', tr'rjl Jlrr•rJ Ill 
.1<1<11111111 fr l l!h II If jll 11 I 
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Wearing and contact parts can be in the following:-

Materials 
Mild Steel 
Stainless Steel 
Cast Iron 
Polyester Reinforced 
Glass Fibre 

Capacity 

Coatings 
Metals can be coated in 
the following 
Rubber 
PR.G Fibre 
P.VC 
Epoxy Resin 

Generally. overall capacity can range from 5 gall:; to 1.000 galls. 
with a special application upto 7.000 galls. 

WORKING TANK 
CAPACITIES DIMENSION 

Gallons litres Ft ins. Metres 
DIA. DEEP 

5 23 1·0-x1 ·0- .306x .306 ·-12 54 1·s-x1·0 .457x .457 
22 100 1'9"x 1'9" .534x .534 
36 162 2·0-x 2·0- .610x .610 
50 227 2·s-x2·0- .763x .610 
75 340 3·0- x 2·0- .914x.610 
100 454 3·0-x 2·g- .914x .838 
130 585 3'0' x3·o· .914 x .914 
150 680 3'6" x 3·0- 1.06x.914 
200 908 4'0- x 3·0· 1.22 x .914 
250 1135 4·0· x 3·5· 1.22x 1.06 

** 310 1407 4'0-x 4·0- 1.22x 1.22 
400 1816 4·0· x 4·0- 1.42x 1.22 ** Recommenrlf'd ,;_; i ze 

650 2950 5·o·x4·0· 1.83 x 1.22 for llga-.da 
820 3722 TO"x4'0" 2.13 x 1.22 
1000 4540 ro·xs·o· 2.13x 1.525 

Other equipment in the E. & J. range of Cer amrc Process Eqwpmerll im:ludes -

•Ball Mrlls. together with linings and grinding media 
•Pot/ Jar Mills • Agitators and Storage Tanks• Mixers and 
Dissolvers. high. medium or slow ~eds• Pumps ltransrer 
/pressure I• Filter Prt>sses. hand Dpf'rated. semi-automatrc 
or fully mt>charnsed •Pug M1lls/Extrudt>rs • Upnqtit Jollt>ys 
•Pipe Making Mac tunes •Pipe Finishing Machint>S •Clot 
Cutters •Double and Single Shafted Horizontal Mixf'rs 
•Circular Clay Storage/ Feeder •Conveyors• Sf'm1· 
automatic Singlf' and Double Headed Cup Machines 
• Semi-automatrc Flatware Making Machines 

• Hand Operated Jiggers and Jolleys •Batting 
Out Machines• F 1atware Edge Sponging Machines e 
Throwing Wht>el\. Cone Oper atl'd • Potters lathes• 
Small Sf'lf Conta111ed Cl.1y Plants• Autoclavf's • Sf'm1-
autom,1tic and Hand Oper atf'd Insulator Turning 
Mac tunes• S1ftf'rs •Magnets• Clay Preparation Plants 
•Casting Plants (pressure vessel or gravity I• Etrluent and 
Waste Watf'r Trf'atmf'nl Plants•Wear resisting Alloy 
Castrngs fknivf'S ;md a11gers f'IC I• Colleges. Cr art Pottf'r 
and l.lbor a!Ory Eqwpmf'nt 

t-J• •fr lri.r I"''" y ''' Utr 1 '"''l•·'''Y 1•,111w· 11f 1 '"''r'"'''',.· •l1•vr'I· 'l"'"''•f ·""''' 11·•· ,..,rnlf'••I '·'•I·· I''' '''" r•. 
rhr fl1J'1f I\ lh••rrfr•tr tr\rtWrl rn \lll"l'I' pt• ~1111 f•. •'•''" 11 rn.I\ •,l1<J''ri\,, !lflrr ff,"" '"r,lr·.• •rrf11·n•. 
1•r 1ll11",fr.1rw,,1\ 111 Un~ pt1hh< ,mnn 

Edwards & Jone• Ltd., 

1 .... •·If"'·'"·"''-'"'"''""'"'"""' Whittle Road. Meir, Stoke-on-Trent, STJ 70D, England. 
Telephone: (0782J 316181. Telex: J6J97. 

,.,,,,,~ r ,. '1 ···11''"1 
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IMENSION OF STANDARD AGITATING UNITS 
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Edwards & Jones Limited, 
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Whittle Road, Meir, Stoke-on-Trent ST3 700, England. 
Telephone: (0782 J 599000 Telex: 36397 Fax: f 0782J599001 
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Typical hall mills, hlungers and mixrr·s rrquired hy a 
new factory in Uganda 

BAlLMIUS: From 2' Dia x l' 
Long to 8' Dia x 11' Long, with or 
without linings and media. 

BLUNGERS: A full range of high. 
medium and conventional speed 
blungers.. 

AGITATORS & MIXERS: Far all 
applications including: mixing and 
storing from 36 gallons to 45,000 
gallons. Tanks can be made of mild 
steel, stainless steel or rein( orced 
glass fibre. 

PROCESS 
EQUIPMENT 
EQUIPMENT DE PROCEDE 
BETRIEBSAUSSTATTUNGEN 
EQUIPOS DE PROCESO 
ha ..L W. _,,.. 

BROYEURS A BILLES: ~ 61 cm dr d1anittrt • 
61cmdrlanro1 . .fSmdrd1amerrt" J.J5drlonf.<JVr< 
ou sans re.,.;r~nr tr bt/lrs 

TROMMELNASSMUHLEN: Van 610mm · .• , 
610mm lanr bts U.fOnvn '· •. • JJSJmm long, nur Olkr 
at- Ausldtidunf und Kurrln 

TRITURADORAS DE BOLAS:~ 61cm d1a • 
61 cm lang1tud a 1 . .fSm d1a. '< J.JSm lonrrrud con a srn 
rrvrsr1m1rnros y m~ras 

If -t.1<. 
tt· .• ., i ~ :- . 2 ,~ l-- ~ 

"··~ A •: · '( _, f.· 1! 1· 
.r .I ·t: 1i ~' I !f. 

MAlAXEURS: Unr romme compl~te dr malaxturs a 
ri'grmt rapi<k, mayrn tt tradrtrannrl. 

MISCHQUIRLE: Ern Grsomrbrrrrch van Mrschqmrlrn 
fur hahr. mitrltrt und narmalt Gtschwindrgktrten 

AGITADORAS: Gama complero dt agirodoras dr 
vrlocidodrs olro. mrdra y canvrncranol 

rc.j ~ZJit; ~·11·•. 

~ ~- f~l ·r •S P' tf ;., ";.I {~ 

·~'' '"· 

AGITATE URS ET MELANGEURS: Pour rourcs les 
opplrcorrom y cnmprrs It mrlan11• •I le srocl<n11• dfo 160 
o 100.000 lrlres lrs r~srrvorr~ srronr (nhrrq11es '" norr 
do11x. '" inox ou rn (lbrr de vtrr• r~n(orcl'r 

RUHRWERKE UNO MISCHER: fur olll' 
Anwendungen, ernschlrelllrch: M1sch11ng 11nd Ln11erun11 
von 160 lrrer bis 100.000 lirer 
Behnlter lcanntn ous flullsrohl, rostfrtrtm Srnhl odl'r 
vtrsrorl<rem Glos(ostrmorerrnl her11esrtllr werdl'n 

AGITADORAS Y MEZClADORAS: Porn rodos los 
usns rncl11s1vr mezclo y nlmnctnam1'nlo dt I 60 n 
100.000 lrtros Los dtpOsiros pueden str de ocerodulce o 
rnoxrdoblt o rt(orzodo con (lbro dt vrdrro 

'"""., '·', ·! 1:. ,·,, '. 
~ ;, ! l'.',l~t tJliir.I .~. 

--------------~----- ;~ , .-; ·,I.~,., I •o: . ·1 .. ;.. 
'; f. ~ :r lfJ '" f ·\ • H H •I 
<t~ •· '.f' I,'· r '·' 1' I ,:,, 
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Typical in-ground installation of a mixing tank or storage tank 
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Typical plan view of mixing tank or storage tank (ark) 
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I Typical mixing tank installations 

Electric Stirrer, Type 009 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Tr! ~!!::r=c stirr~rs are "'l!d in the- c~rai1nics lnduttry for a9i:.a;i11; gl~:'!s and slip• Thl!1 
Jl\.:1;d t'!-:fim~nrOJtion and 9~;taratlon of llqulds For rhit pur~5~. th~ '"''"'' CJ!n 1lso b~ '1Se>d 
i,, 3f!':~,. inc!u!rri•I lln~t 

1:- ."':!t r!:z of t:tr.~ mm 
1:-""'!· c!~~;h of t.1nk mr.i 
l"!!\:I -:.:J.1:~n!t at z;

1 
fiUin; n1? 

S :~'!! o~ s:irr~r r~m 

EI w 
1= I 

fl 

IOO<J 
ar.o 

0.5 
13 

O.J7 

u 30 

12':0 
8CO 
O.iS 

13 

0.55 
u ICO 

-------=,--::::::::--, i i,-· ____ _._..: , _ _.__ _ ___., 

~ 11 I 
11 

·' 

· ii :u m rn rn I m m L : LLm 1li "' ...--;-i_ 111 111 ., -- __.__.'---- I 
'_-=:---------:----------

* Concrete tank 

EJ 

t<UJ 1&.JO "'~ 
110] 12'!11 1:·:0 

1.75 t.S 7.3 
13.5 13.5 ll 

o.•5 I.I t.r 
u 1.:0 u 1~0 u 16') 

Elec:r~c s:irrer with 
st•~• t;rnk 

2~00 xr.o 35•10 

ISIJ.? W"l 22'10 
5.5 1'1.5 16 

fl I' 11 3 

1.5 22 3.0 

u 1€.J u 2'!t1 u <n 

•cco SOl'll s;-:o 600'.I r..:: E::J 
2!o.J 75."!0 ic:-o 3Cll0 'C'; 5-"(•J 

2~ •o &~ 13 !: II:" 

21 7.6 7 

•.o s.; 7.5 7.5 7 • II 

u 2<0 u 2•:J u 2~~ u 2!!0 u ;:~ u !~J 

B Thll! srlrr•=" Is fi•ed 
on two steel C..1n· 
""'s Wlrhich •"!' 
mounred ovl!,. rhe 
t•nk cover. Ono h•lf 
of the co1,:rr Is 

---.
1-:=-L-'.1--r :__, 

- _ I l 

I i ! equipp~d ,.,,h • 
mcunr1ng hcl". Th~ 
fe'!::f op~ning and 
the di1charc'! r.an ~II! 
supplird 1c::ard;n9 
to th~ c:us :ome:--1 
wishes. 

Tho t•nk co" b~ 

•u~pffl!'d ot ''"~' 
tu:Jt" .. ,z~:t sr'!"!I. 
9laJs-retnforc~d po· 
l'trstf'r. o,. sr~·nless 
St!!f. 

Electric stfrrl!r writh 
concrf!1e r~n!t. 
(Tank nor supplif!d). 

Thi! srJrrll!r ;, mtJunf· 
ed Ov~r I fante!'"n · 
1hapfll!~J suooor.. Th" 
1rlv:1nra9! at lhi1 
'rrain911trnf!''1r I~ lh:n 
rhe rf!mto:-c~m~nr ol 
rh111 ta11lr cov'!r It 
nor 1flrcrrd 

Ell!:lrie srirrf!,. •.rith 
concrll?h!' Unk. 
(T:ank n~r 'upplledJ. 

Tti~ stirrtl!'"' is mount· 
ll!rf o" r.·~o st'!~I 
chJrtn~I girde-'i 
rm!l"1ded in th~ 
er:nC:t!re -:0·1ll'!r. 

fl,.r:tric stirrer of 
l"f!inforc~d dti!Siqn 
•irh cnno:r~tf! fink. 
(Tant. nor t:uppliti!dl. 

rtu~ el~-::~•c mnror 
anrl th'!' vll!r;u::1I bl!· 
vf!f '"'J: 9~lr ,,,. 
mo11nrP.rt on -1 tf!'~I 
chann@I rra·.1~~s~ 

anr..'1orrd '" :hfll! r:o:C 
wolf. Th• rank bQ!· 
t,,m Is orovidl!d 
'Al'•th ~ rn~1m!.,3'1t:~· 
ftf!fll! p·'ltJt b,.arinq 
so that :hi! 1r1tr"!r 
shitff is 9uid"'' 
".,.~'=:Iv unrl ! .. ~,.r-~
m~ ,,,~,,., 

type prefered for llgancl<J clue to lower 
Slirrer with closad tank, Type 135 metintenance 
far 'r Ir, In 9 ,,, ~fl,.Jmir: tl!'n.1m~• sll:'1 ;wr.1 ,,,,,,., 11nC'!'14'iQn, 

• ! 
; I 

i: ! 
! 

Th:t h~1.,,y·'1"IY IJ'!I' •I bollll!rf :o :h'! !an" c~.,~,. anti cann'!C7!t1 -.·,•rh ~,...., 1:1r,.n9 shair ,., 11'!'?,,t 
Of I f14;1d COUOlln9. whlc~ i!I rl!,•S~..'ln: ~" 0,.ndin1 Thft 1flrrl!r th~rr +t :ro·11tf!n w1fh i~V') 11,, J· 

runn1n9 'llll!l!t. 

Ar.corolr.9 to Phi! u,I!. Ir is po111bi! :o 111o::ity lh'1 f.1n&i- maril! "' tfi1111ll!•• tr!'!f. rnt .... ":~; 
or ot =>lasrlc m•tl!rial. 
The "''''-' thatr Jnrl :hi! hl.:1rl'! _.,., m.1!"!'! "' 1r;i1nf,."l'I 'ltp•f 

.AtM'1l1Qn;J1fy rhl! '"'"" cov-.r r.an be P'"""irl .. d "N;fh f)pl!'ninqs ror m~~r.p:le fdt•r "' .,,i:_,~(11')'1 
!C:r1t1ns. Th" OOt1tfon1nq ot ff!~d anc! dlJf"'.h.1r94 will h" m:ttJ~ 1r.'!:lti:tnq :o ,,,., . ...,.,,,.,,..,, ,,; 'hll!' 
cr11tctr.~r 1 

.. 
I -·-· -· ---------_________ ___, :--- ----

ij . 

(or m ••In O a,,rf di• p "!rt In Q fh~ ""''-'' r.1n •lstJ bl! e11u•DDI!~ wilh P'"f1lllflfl!r. !'l:tn1n,. 
or tlm1lar aqrlflOl')rt rn1rff! f'Jf v.111r)ut m.1r,.,.·alt 

;~~l ?.ml•tit~dml!EilM~tiil ,, 
I
' -------------;c-- 1 :_ 

'. ~~---=-=-~-----~----}; 
Uteh1I r.onrl!nrt llr•r 100 

0••. "' ran~ (hnirl .. I n1m ~on 

H•roht M r>nk (nut• J mm 410 
Bio<!• tO_,tf rpm 1q 

Moror PDw'!r ~w 0. JT 

200 Joo 101 1so 1000 r!oo 
1 

2000 ]llno 'nro I ;1.'..1 

~~, qoo 1001 ""o rno 140~ r~m 2lltlo 2no 2~00 

rs.1 A~~ 10'.o 1100 u~o 1s10 151•1 1Hll rgoo 

1

1 
cir.n 

2< ~n 20 IA IA IA 14 '' 14 '1' 

o;; OH O~I '·' I.I 1.5 2.2 l.S •.n ,, 

, 
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Typical in-ground mixers and storage arks 

(Angola) 
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Type VP Vertical Magnetic Percolators 
for the extraction of fine particles of iron contamination from 

ceramic slip or glaze and chemical/industrial slurries 

SPECIFICATION 

Feed Hopper Non maqn<?llc sra1nl1?ss slf?P.1. 

Grid Housing and Container Non·rnaqn1?t1c sla1nlP.ss slPPI 

Coil Housing Mild Slf'f'I and non·rnaqnf'lic stainless stf?rl 

Grids r .... 1aq11Pt•c r,t;mli•'~~ -:.1,...,-.1 

Energising Coil Wo11nc1 w1lh alurmni11rn wirP. msula!P.d to llS Class H 
IP.rnpP.ralure sp1?c1f1cahon R<lt!'d for conlinuous operation on ?4 volls DC 

Power Supply Via ? rn<?lres l1?11qlh of 3 r:ore cahf P. and walmhqht cahlr 
qlancf 

Transformer Rectifier Wall rnounl1nq naturally air cooled typP. w1lh 1Pfi5 
Pndo!iur~. 

TECHNICAL DATA 
'".i/r I ( .~p.tr11, Clln1rr• .. ,r1111".("1n11 'Wnllo;nri • M.1'","•thrJ) '';Pup'"''!/ 

11ttrro;m111J A 0 r. f> f } .. "nlfo;O<: N,.fl r,rr1'i'"• ~Jl.lrrtml 

VPA-r-,1~-,-~~~r~~r~~~ r :~ ~~ ' ~:~ -, ,~~':: r ~ :~-

...-------

A 

OPERATION 
When liquid flows through the 
VP Per1.;olator it makes contact 
with edges of higt"i flux gradient 
produ,.;ed from a stack of grids 
magrietised by a surrounding 
electrical coil. As a result iron 
particles in the liquid are 
retained on the grids. 

The cleaned liquid discharges 
lhrough a spout at the bottom of 
the housing. 

By connecting the outlet to a 
separate container. switching 
off the electrical supply and 
flushing through with water. the 
extracted iron particles can be 
removed from the grids. When 
necessary. the stack of grids can 
be easily removed from the Per
colator and each individual grid 
removed from the stack, in order 
to clean them more thoroughly 
and prevent any possibility of 
build-up of dried solid material. 

To prevent iron particles from 
being discharged into cleaned 
liquid if the coil is de-energised 
unintentionally. a solenoid
operated shut-off valve can be 
fitted as an optional extra. 

r __ c __ l 

I 11 r 
, 'I . ~ , , '' ' 

[ ~-; ~· --- - ~-; " .. .. , .... 
1- - - - .. 

"• '" '' ,.. - ~ ~ 
[; ------ ~::~ ~---} 

I 
Suggf'st f'd t ypf' for llganda ** 

I '- -n-1.11 ~ 1·1 ,,,,, •'· 

•, 11 f I t 1 I 

- •~I ,'-' 

I rlrphnnr 02 

Edwards & Jones Ltd 
Whittle Road, ,~eir; Stoke-on-Trent. STJ 7QD. 
Telephone: (0782) 599000. Telex: 36397. 
Fax: (0782) 599001 

-~)- ... 
c:: i .:'..; 

..... ..:> 

WOISELEY1& 
fl"'''"'""' .,j f!.,. ·~ ol •·I•":.! '•'''I 
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1How the-T••e P••P.•rks 
The peristaltic pumping action is achieved by compressing the tube between the internal wall of the 

I housing and one of the roller arm assemblies, as it rotates inside the cavity. This has the effect of 
leaving a vacuum which causes further liquid to prime the tube, rP.ady for the second roller arm to begin 
the compressing action once more. 

I The operation of the pump directs ths liquid in contact with the inner surface of the tube only, with no 
other parts coming into contact with the product. 

I The "Tube Pump" is ideal for use on slurries and slips from a wide range of industries and solid/liquid 
processes. 

1Typical Applications 
I ~ 
I 
I 

I· 

I 

Here the Type 150F is being used to pump 
ceramic casting slip from the preparation 
area through a ring-main casting circuit, to 
the production area. 
IT o reduce the pulsating effect of the pump 
at low revs a damper can be fitted). 

Here the Type 150F is being used to pump 
contaminated water in a spray paint area. 
The water is heavily contaminated with the 
overspray paint. A Gough Vibrecon 
Separator should be used to remove the 
paint from the water. 

1Perfor11111nce Chart 

I 
I 
I 
I 
I 
I 
I 

KW 
3.75 

3.0 

2.25 

• 1.5 

.75 

HP 
5 

4 

3 

2 

CAPACITY 

R.P.M. 15 

IL/Hr '·: 
G!hr. 300 

30 45 60 75 

2,730 4,095 5,460 6,825 

• I I I 
600 900 1,200 1,500 

I I 
90 1:>5 120 

8, 190 9,555 10,920 

1,800 2, 100 2,400 
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PLRTFORL'l 
ldEIGllERS 

QUBLITY 
* High Accuracy-standard I part in 5000 
* Advanced British Design and 

Manufacture 
* Department of Trade approved 

MODEL .LP Lt>w Profile Platform 

657 

· - RELl8BILITY 
* Guaranteed structurally for 5 years 
* Maintenance free. no movement 

weighing 

MODELFP 
Free-standing 
Platform 
1500mm x I500mm. 
2000lry umt, 
with .i.unlP« 
<IPf'I w"ll-mountPd 
d1q1tal we1qht 
mdic,.lor and 
lilt truck qmdf's 

* Fully protected against shock and side 
impacts. overload protected to 800 % of 
platform capacity 

MODEL DP Dormant Platform 



I 
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Main features of N c • v r.. \.V I .1 c ~ : f platform scales 

: . 

Our diagram shows Model FP Free
standing version. 

---:-~ :~--
'· .- , --.~-; ~ 

,....-~ 

,...... r-· . 
. I ' 

r; r-! 
_.'I I . 

Welded framework of rectangular 
hollow steel section. 

1. Tnangular section for strength and 
cable protection. 

111 Eye bolt holes for removal of Deck 
Assembly. 

Platform finished in blue synthetic 
enamel paint as standard. 

Precision load cell (protected I 1 Junction Box summates and adjusts 
outputs from each load cell. 

Non·slip 'Durbar' pattern deck-plate 
(Bmm thick). 

Impact g11ards lo protect against 
fork·lilt truck damage. 

against comer overload to 200•·, of 
platform capacity) and water proof lo 
IP65. 

Comer posts to shroud and protect 
the load cell. 

Shielded load eel! cable. Cranehook lifting facility. 
Angled safety comers. 

'Neoprene' shock-ahsorbing mounls. 
·' Localing pegs for easy removal and 

replacement of Deck Assembly. 

Our heavy-duty range ol 4 load ceil electronic platform weighers 
is available in three versions: 

-A lloor-st.\nding unit, which can also be 
supplied with attachments for movinq by lilt truck (as illustrated 
overleaf). I 75mm h1qh +Smrn 

- Designed lo ease loading by lilt truck, without 
the need for a "pit': with optional ramps. 

-Our "llush·mounted" basework, invaluable 
where floor space 1s at a premium. 

Suitable for Uganda (free standing) 

STANDARD RJ\NGE (metric)- MODELS FP. DP. LP 

Platform sizes. Weighing capacities and mcrernents 

200 kg 500 kq 1000 kq 200o i.~r 5000 kq 
"0.05 kq "0.1 kg "0.2 kq "0.5 kg " lkq ----- --~·--

500mm x 500mm 
f-- ---

lOOOmm x IOOOmm ** ---
1250mm" 1250mm 

r------ --
1500mm x 1500mm I 

·----
2000mm x 1500mm I 

Other s11.e• "nd capac1hPs ava1lahle upon rPqueSI. 

We,..., •• lh• rl9h1 lo nller Of modity lh• •perUlcallon •llht>uf notice. 

I'· 

41113. 

These unique weigh mg machmes, with their combination of 
precision and strength are ideal for many weighing and counting 
applications ma wide range of industries - from the accurate 
weight-monitonnq of chemicals, foods and pharmaceuticals to the 
check-weighing of steel and automotive components. 

Smee the i;cales cont am no mechanical parts, lhey do not suffer 
from any of the problems associated with lever system baseworks 
and can be relied upon to provide long·lerm accuracy and 
durability. No mathn how many limes they are moved, NOVA 
WEIGH bases maintain their calibration and. as there is nothing to 
wear out, require very little maintenance - resulting in reduced 
production down·lime, and no "bottlenecks'. 

OPTIOns 
Fork-lilt lruck 'qu1dPs' and support feel (Model FP only). 

Gnt · blasl"d and spray ·qalvanisP.diepoxy ·paintP.d finish. 

Fully stainless sled basework and load cells 
(for "w,.sh·down" apphcahons). 

DrivP. on 1md off Mmps (Model LP only). 

BASEEFA - approved basP.work (for Hazardous Area 
mstallahons) 

Plain deck plale (for cnnvPyor hlmP.nls P.tc ). 

Acknowledgement1. 
p,,,.,,,.. r1tain Cnmpnny. r.,,,, .. ,,. ,4,,,., .. ,,,r>i I.kl nM M1/f,,, Rnrlq,• Tn•''"'" /.frl lnr 
nllnwmo 11hnln(JrnrM fn IM",,.,~,.,, m '"'"I"'"'"'•~• 

I I II 

: I 
'I Madeley Road. North Moon• 

Moat fndu1trlal E1tale. 
Reddllch. Worc1. 898 9NB. 
Tel: Reddlleh 1052716755 7 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

659 

Dial indicator system type COG 

Compact, with modern styling and of robust 
construction, this indicator system has been 
designed for use with light and heavy floor-level 
dormant platform scales in capacities from 
11 Okg to 1250kg. It provides c~ear, easy-to-read 
shadowless indication on a 24in diameter (610 
mm) reading line chart. 
A wide choice of metric. metric/cental and 
cental only charts is available (see overleaf). 

0 5 10~9 20 
! II"'" .. (, "},, I 5 30 

\ 
,, 111111 I s 40 ,,,,,,, I. 

I 1111/ 5 50 
'111/ ,, I 

1, '',,/5 60 
'',,/ 

RAPID, ACCURATE READING 

,, 5 
'1/ 1, 

',/ 
', 

The line to line shadowless indication on both main 
chart and the rapid tare m 3an& that the pointer points 
at, and doe5 not overlap, the graduation lines (single 
graduated charts only, see illustration above). There 
are no shadows to confuse readings, which can be 
taken from a wide angle. The widely spaced divisions. 
bold figures and large-diameter 24in (61 Omm) reading 
line also help to ensure that weights can be re.ad 
quickly and precisely. 

DEPENDABLE AND TROUBLE-FREE 
This indicator system will give a long trouble-free life 
with the minimum of maintenance. The dial housing is 
sealed back and front by special rubber gaskets to 
prt'vent the entry of dust and moisture. The glass 
protecting the chart is flexibly mountFJd which reduces 
the risk of breakane. To avoid unner,ess;iry wear the 
mechanism c;in bl? locked when the scale is not in use. 

4\ 

• AVERY 



I ARTS 660 
e lollowin~1 charts arc available. at ex Ira cost. in addition 

111 !hose !isled below : 

I "· nel and wos~ char!~. (canno_t be provided when 
ir.alor system 1s equipped ·v1th tare or double 
duations). 

Sin!Jlr. !1raduated mr.trir. r.harl (;ind tare. if fitted) as listed. 

I. h mint)r 91aduat1ons denominated in multiples of 
111111es (Not rrn?lric charts with 1000 divisions). 
uble qraduated metric/cental chart (and tare. if fitted) 

as listecf. with minor metric: graduations denominated in 

l tiplt!s of urammes 

TRIC 
-· -·- ---------------------

Tola' Gradualed rapid 

I r.apacity ~h~~t- ______ t~eJ_e_x_tr_a_) __ 

160 k\I 110 k!I x 0 2 k!I 50 kg x 0·2 kg 
375 k!I 250 k~J X 0 5 k!J 125 kg X 0-5 kg 
750 kg 500 kgx 1 kg 250kgx1 kg 

1_~250kg 1000kgx2kg_ 250kgx2kg 

TRIC CHARTS WITH 1000 DIVISIONS* 

150 !cg 100 kg x 0· 1 kg 50 kg x 0-1 kg 

I 300 k~J 200 kg x 0·2 kg 100 kg x 0·2 kg 
750 k!J 500 kg x 0-5 kg 250 kg x 0·5 kg 

1250 k~- _____ 1_~00 ~~~_!_I _ _ 3~0 kg x 1 kg 

.ARTS WITH DUAL GRADUATION_S ___ _ 

~ 60 k!J 110 kq x 0 2 k~J 50 kg x 0-2 kg 
350 lb 240 lh x 8 oz 110 lb x 8 oz 

I 375 kg 250 kg x 0 5 kg 1 25 kg x 0·5 kg 
8251b 550 lb x 1 lh 275 lb x 1 lb 

7:i0 kq 500 kq .. 1 kq 250kqx1 kq 
165011> 1100 lb x 2 lb 550 lb x 2 lb 

I 1250 k!J 1 IJOO k\J ~- 2 kq 250 k!J x 2 k~J 
27401b 2200 lb x4 lb 540 lb x4 lb - - . - -- - - -

1-~!~~;I~- ------ -- ---- -----. - --
220 lb X 8 Ol 100 lb x 8 oz 

4051b 280 lb x 8 oz 125 lh x 8 oz 
7501b 500 lb x 1 lb 250 lb x 1 lb 

I 80011> 550 lb x 1 lb 250lbx1 lb 
15001b 1000 lh x 2 lb 500 lb x 2 lb 
250011> 2000 lb Y4 lb 500 lb x 4 lb ------------------------------

j""'~ m_11sl hav1• wq;ird lo for.al W•,.qhrs ;md M1?.is11ws rf!qul;it1ons 
1

1
.llllJllll<J IS H!qlllrf!d 

t.ICATOR MECHANISM 
. r indir:;i1inq/sprinq -type/d11sl ;incl moisture proof /r:lip. 
on housin!J scroll. 

I ARTS 

arrs have a 61 Omm cliamP.ler readinq line .. Si:i!lle 
!llilrlual•~rl charls me fittP.d wrth sharlowlr.ss mdrcalmn. 
dual r:lwrrs with an ovP.rlappin~J pointer. 

I BINET 

iricated sheet metal with indicator lockinq device. 

'

ISH 

ved <>ynthetic enanwl in altrar.tive red <;loss. 

NH WEIGHING 
The graduated rapid tare avai!able in sin\1le or dual 
gradualions. enables the weights of •:onlainers. pal11!ls. 
r.tr. to he deducted aulomalically from the weiqhl 
indir.alion qiven on !he main dial To tare off. the operalor 
merely adj~rsls a cnnlrol knob on the Iron! of the cabinet 
unlil the tare wei~1ht appears through the neighhourinq 
window (see 1llus1ration below). Sinr.e the tare knob is 
r.onnecled indirectly to the !are poise. there is no r.hance 
of interference wilh the weiqhinq mer.hanism if the knoh 
is ar.cidentally touched. This design also minimizes wear 
of the weighing mechanism. 

t-

i 
' -

-----~-- --·-

TWO-WAY INDICATION 
Charts can he fitted so that readinus r;an he taken from 1h1, 
Iron! or the bar.k of !he indir;ator. or holh. 

WEIGHING KNOWN LOADS 

A rim fittinq with onP. or more r.ompoundinq poinlers r:an 
be supplieci to f!nahle predelermined loads lo be idenlified. 

DIAL GUARD 

To prolcr.I the chart and qlass from dama~1e. a wire mesh 
dial ~1uard r.an be fitted to !he Iron! of the chart housinq 

STAINLESS STEEL CABINET 

DIMENSIONS 
A 787mm 

B 1943mm. 

C 711n1m 

Front lo har.k: 279111111. 

SHIPPING SPECIFICATION 
Dr~tails on applir:at1on 

A_ 

B 

c 

I SMETHWICK, WARLEY, WEST MIDLANDS Boo 2LE ENGLAND 
·1elephone: Ol 1 558 111 /.//.I (i I ·1"1e~ir<11 n'.;: Avery Warley ·1elex: ]]( >'1qo 

I 
I 

f. 1/r-ty It.I', J.,.,,11 lfl\l()hu·d HI liu• fll,'lflllf.tr llp(I 

111· f 1ll,1!1rtr1 .111d "f'•IH of .t.•·1qti111q 111,11 11111•·, l•ir,, ,, r 

)
1
,fJ .•·.11 .• 111d 11·, '' 1••1!.1flnr1'"h1·.• d 1111! •.rd, t111 II 

pr11d111 I 1°11! .11 fl 11pr111 Iii<' I '1111(1'1'11<'11' IV• f II d1!"·. 

,,,, .1ff•f · .. 111··. 

!ti 111.1111!.1111 ••frt 1 ll'flr 'J .111d 1,,r1!1111p·d .1• t Ill I•, 

P"' 1 '' ''l•l'l•ll" Ill .qr Ii .1· •·,.1ql1111q IP.I•''"" .. 

,, 'Ii'"' . l•·q•il.11 "'''''" ,. 
/!.,,,'I "fl,• I r.111q1• qf 111' J11·,1•11• r,1.1111f1·11.111• • 

(1i1111111·. 1.11l1111·rl!111111·•·I tl1J•r•·•11111,.111•11I qfli,,rli 
r1u11lr1• r .11111 r 11-.11ir11• • · hr·rh•·r lnd11· 111.11 •11 I!• r 1d 

Ill· .If r r·. n1 •.r II :rro '"'/Ml I flfl M'•l>ll I /Ill I '.l'I' If II'./\"'"' Wll 11()11 I l'lllflll "''I II ' 

/,,_ • 1, · ',, •v11 • (irq 1111 .. tl!nfl J1.1 . .'Jn f ''•·'1" ! sl' 

,., I.•. ,,d ,,f ',, ,, ",. ll1.111• lw· fl,,1111qh•111I 1lu· 111111. I 
~ rru1• I• •Ill .II!• t f I'• 

j,, ,,•I.. • "IJlll!lr f)1'11ll'1llf1fl' II" '/ 11dd ·I 

I ""•Id• I,. 1, f "'" Hq· 11.,111 ,,f I' ''' 1,1! 1 .j 

t · "'I• 1111• !IHI I h f•,l ,qt,", I''" ,Pl• • r v" '' Ir""' 

.. ,,, ''"' 11111',''' .''•111111!11. 

'· 1. I • I ~ • ' ''I, f, ' , ' " 'I r ''' I , 'I. I''' I f, 'r , , 111 ' I• I ''I 
1 ,f II" f, 1 r, , 1,1•rd• l•,llt• I ( I ,rtfr II f 

f (If, I •I''"' IH 1 HI f'f 
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TILE SPRAY DRYERS 



I 

I SPRAY PRcJCESSES Ltd. 
I PRODUCTS THAT HAVE f.tEN DRIED ON SPRAY PROCESSES DRYERS 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I Wheat S1 ... ct. - Coer•• '.n:lctet 51 G•- 0-..W.. °'""" 101 CO"""..-...tM ,.,.,.., IS1 $o,, ........... 
l Ynn letuct ll H~1"4 Fhll P•ot•ift 10] ,,.,,..,,con .. ., IS] ... tte•~·· J T .. 14 FD&CY- .. S •o• l•aclt.cvuant Juice 15'1 .,.;,.. 
4 Et1Yel\:1 15 .............. 105 fryplopl'\9f'I 155 A't.r(•tl'KI 
IS ~oMA M IM_... ..... l-();l ICM GVftAr~ 15' Cel<ium C•ltoft••• 
I St11ct. W1tt• 11 ...... o..- 101 ;""•"'Tea IS1 ,Olattfvm C .. ~le 
1 lkttl'ke - Co•• 'artkle1 18 1 ........ Sey,,.,.;., - rH1 Ille Whto11G•u1"' 15' A,.oolllcA<itl 
I .O•,...ic So111 !It FD&CY..._ ... 1(;9 ... ..... kl'Ultt-... 151 ~•wdlNet 

' Coffn IO ...,,,,""_ """""' ,, ....... 110 Ceco• llO Pano•et 
10 fftYon.1-2'C-t- II c:--....... l_ Nice 111 "~-~· 1111 "'""""'-II $1r.tm Millt: 11 ..... o... .. Ill Cotou .. .,........,, • 151 c .. ~CofOUtt 
11 •·~v ... 1 ll ltolate4 '••telft - CennftlTata -PH 4.1 II) Poty~t9d•t 15) s....,. 
I) l~ln-11 ...... 14 -....i.1e<1Fo11ykW 114 {' "'""'ii"'VtM 8Hf 114 Ctr.er.1 
14 W-Moln- - IM-•I 15 IE~•'""'-" l•S lithium Saticyt"r Ac;,f 115 Ou1t•f'lery s..r •• 
15 DocolH• .. ,_ ... Chol..,. Chlor;.lo •IH Cht..eCtey .. fftwi.; .. , 17 s..,,t. ... ''"''"' - c-..... 111 Aooft Pn11 187 A ........ 
11 • 0.ecldor 0..- .. Synthollc lloqibo<ry Fl- Ill Vi1.,,-tnt ·IA R1fr1et•ie1 
I! Actr.ote<ISludp " ·- Ill liAc S..•ph••• ... c-Sutphort 
11 u.. ............ ,,_ .luln 10 "'F-Mn - J4• c..._, o~ 110 """"'° Actdt 170 Molo ..... -y-$vtor 
JO ... atili.,. IT.,.,.lnl l•tnct 11 Sot• Fet - Pree.a..~·· 111 0.tenC Oet•••"" 111 '"" .............. " 21 Chocol•H Ml••• - c ..... Pllf't:lclet 11 l-- 121 . Enry-e Pr....-etiont. 112 F-Cet-1 
21 '"' ....... 7J 

.,.,_ .. ____ .,, .. 
tll Cetcn-et.loo;.!o IJJ $ouoMi•H 

2J ..... 0.-Whey 74 - .. s.-- ................ •1• ....... ,,,,.,,,,.. 114 l"""tiRett 14 $oyWhoyl- 71 ..... .-s....... us. s..1u1>a;...r orro1 11S G1...i.ns.i1 
lS Vilem;..·1· 71 """""''- '" M .. 10D••tr"- 111 Chl.,.ophyR 
21 c.ri-.x ... ,...,. 11 ChCl<onl._ 111 CMC. 111 Fond Fl..aur1 ,, Chocol••• M;•"'" - Fino ronldn 71 Syro .... rio: C.- Fl- 111 o .... 171 O...ornk Acid 
11 (ft Not 71 Svn .... tk L-Fr- 111 C••o• 111 5-« 21 ........ a. ......... IO s.,.. ....... Scr-ry ,._ 130 Hydrofywd C•te"'- llO Potato. St.,ch 
JO """• c.,.;,..,. ••- II o ....... 1)1 01 C1Jcium Photphe11 Ill M1yonn1•w 
JI Mi••cl Proteift 12 S...m-C--.e<l-o MY• 1)1 .. ,eoino1i1 .. 111 Ctvt8fftie Adel 
31 Fob<kSoh- IJ C..nS••ctt l)J MettE•t•Kt Ill Ftrric O•lch 
ll Chocct1111 ltKn 14 T om•to ¥r1111 1)4 C'"""'inu11d Ch~h" 114 .. ..,.. • ..,,,.0 ..... 
J4 Scr..,.bled £11 Mi• IS Non O•y CoffH Whiritner IJS c.,,.... .. ,;c VtiOUW". •es $1Urnn 
JS eo ... ,. °'"'"-., " Wtw•• S•~ - eo •• ,. '•••tee .. 1]8 $ynth•tic Crum , .. Sul~,. .... 
JI Non r •t Soy ''"""' 11 Pt•· Gel11ini1td Wh11t St1•ct- 1]7 "-r•"'' .. , H1rbi<icf•1 
37 Attirtcill S-.•t1n.,. .. R;i.o Fr .. ;., Svru11 Ill Non Ionic Ott•rpntt Ill ll•Khi"f .... .," 
J8 AmmOft'v"' l 'enotvlfOt1•t• Liquet " · lllibo ''"'" lrom 1]9 G•vc1rol Mone Stutel• '" N'cn1in9c Acid 
Jt Cn"C•"'' •••d Gr..,. Sollch IO Corn Syrvp uo Ch<ort 190 Pyridft•lne 
40 Svt•«d Whole ( 119' •• Gr~ UI o;.,.,tc l•bv F' oad 191 IOt"~ AcMt 
41 lKtot• ll lnr~ Producr 141 Ztrt:on:•tfft S1IH 191 Cele"'"' Ser11 
01 Full F'11 S.,y F'lour1 fJ SodiuntC11•in11e 14) ltr.irhin IU P.V A. 
•l M C ft li"'• ftowe' IM Scft l<•C.·- ... liri.,rn Ti1in1t1 194 H,droly•d V•UMH .. v.u..,;n ...... E•1tact H Hlf"d fct CrHM us 011till1ry Wu1e 115 fhlf'llH 
45 0••",. CommiftUtt " s-01.....t Slolfn Mil• ... On10"• '" fto111Pum IOfficfe 
41 f hh $olubl'H " Sodivttt l•e'"ld• ,., 

r '"°"' S.1•ph11e 191 F 0 CC. Red J ., Ap.d O.•dd1r DHM H Whole ER• - UL Conditiontr .. , Mel11t.1 M9f .. 191 flvorote'lin •• Artrty f90Mi• " WhololE"' 1•9 ''9""'"" ., F 0 & C - llled"' 1 1110 lh•• flttsin Glue 150 ...... '•ott1n f•U'ICf 
50 Stfctr T1n•l't• 101 Cone en tr •••d 0• '"" Juic• ISi Gt1n Jvi<Ce 

I 
I 

SPRAY PROCESSES LIMITED also supply the following:-

I 
• Small laboratory Dryer 3 ·15 Kg/hr evaporation. 

• Large capacity spray drying plants - up to 36,000 lbs/hr. evaporation (16,300 Kg/hr). 

I 
• Continuous - Fluid bad dryers Ind coolers, evtpuration rates from 50-3,000 lbs/hr (22-1400 Kg/hrl. 

• Agglomerators - rewet systems from 500-24,000 lbs/hr (225-10,000 Kg/hr). 

• Pneumatic conveying systems - for product drying and cooling during transport. 

I • Complete process pl1nts. 

multist1g1 plants for the dairy and process industry, up to 700 lbs/hr 1300 Kg/hr) • Falling film 1Yaporators 

I 
evaporation. • 

• Wit scrubbers - Ylnturl and spray type - 1ingl1 units up to 40,000 chn. 

• Animal blood protein extraction and purification plants. 

I Spray Processes Ltd. 

I 86 BUNYAN ROAD, KEMPSTON, BEDFORD, ENGLAND 

Tel: (0234) 854947/851154 Telex: 825886 
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Anhydro ... Spray Dryers 
For Ceramic Products 

A Wide Range of Standard Units to Meet Every Need 

! ~YER TYPICAL POWDER PRODUCTION RATES fa4iiW ~W:'CELNO. Feed Solids SO°k . .. ··•·· 
2.1 77 

, 
22 99 • ~ 64 163 .. 

• 15 209 t 16 266 

Feed Sol"lds 60% 

115 
. 149 . 245 

314 
399 

Feed Solids 70% 

180 
230 
380 
488 

620 

APVANHYDRO 
30 John L. Dietscti Square 
Attleboro Falls. MA 02763 
Teleph~ne (617) 695·7014 
TeJex 92· 7634 
Division of APV C~EPACO, INC. 
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Niro Atomizer. .. 
the only name 

you need 10 know 
wtien ii comes to 

spray dryine ~mies! 

(ffi]NIRD 
VATOMIZER 

Niro Atomizer, Inc .• 9165 Rumsey Rd .. Columbia. MD 21045 301/997-8700 
'.; . .,, f r ·"'' r·' "415/948 7300 <t.11·"I"3I21423 4009 If. •ri·.I· '" 7 I 3/52 I ·052 I 
rl•·:. '"'" 2011722·7780 f!rr"'"'·'" • r;,\ 9121265·2000 r f, "'""'' tH: 704/525-8191 
r .1 ... 1·1.m.i 'll 12161521.I100 ri.·11• ,., 303'773·1157 r , ... ·.1>111<1 r 1 904/787- 7290 
Spray, Flash & Fluid Bed Dryers 
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Typical spray dryer installation 

(Angola) 

' 

-- ~"."'. 

. • .. · · ..... .-i:-_.,,_ 
::..0. .~--~ 
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TILE PRESSES, TILE DRYER, 

I TILE BISCUIT SET1ING 
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I 

< ,~ .,\ r,\I ~aiir 
\ •• 111acll1nery, lfnaw-llaw 

I · · ~ i:,:;.•!:v,::,r 
ceramic tiles 

60 years of experience in the production of machines. 
equipments. and start-up erection of new plants. 
More 800 costomers in 80 countries are the proof 
of an unquestioned supremacy. 

~ .· . 

EVA 111 
automatic vertical drier 

PH680 
fiOO ton. /1ydra11lic press 

I '.''' •'•····· .11r' .. 1.,,.,., ''"''·'·1••·1Ar1t1•·u 1 .. 11•.1:111w•~·f'"''''•'•"•' .. ' '"' .. •'·'"'"' 
A· ''' 1•U'lo'l'lll r, J• oil 'Jot .... ,,. ,,., IA ... <1.' l lfll 1\11• • 1lt 11•.0I lo"I fl.' Jlr.,,..11 1'• .,.,,.,., f,.1,., 1)1111• 

f•J I" 1HJ ,,,,,,, r• •It•, 1· A •, •JI •llr , .. '1 llf1t'1'".A".'"IN'llfl111 ''"" 1,.1 lt'.'1._,;t•.~ 

' ~ 1 't JllJ If•• A ... A , .. I" J• • ;r f A' If I I '1,1 •I• I' I" 11 1,.1 'W. I•,' I' IA t '•'• f,.1,., r.• .. If, •,AJ J 
'lllll1l"•flllA'.•I '.A ·r• li.,,1,,.,,,,,,,,.,,,,,. 'A•tJ'o'llll•l1flto•ol1 1,.1 .'"""'''·I 

'·A• 10 llll'llll'I Ir•. A A , '"'''I "''' 1·.t "''' I'••,., A ol I Jltor"'''· Anr~ tA"I''"'"' ti 
1,.1 I lll'lf'.I', I,.! .. 1 'l'••t J\lll llf .,\II 

11 ''l••f'I!',',~ l't•·111,.,.1,. .. 1 ,,,,, l"•r• l.,'l••ll11.1.,l·I""" A1·'·' f'..~111'1 ')'1',e,.,.,.,•, fl' 

f,.I •.1~4'·i'l•'1,'M •11A/ lrlfO• IUtf..'"tVJl~A•,O 

I 
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M 0 ~ U L D ' I N, I -:.·:-:::__---_-..=.::_-_ -_ -_ -_ ------------~~-=============-------==------=---=·-=----=-~~------=-----_-_-_-:_-_. ------------ -------- - -------- ------ -· ------------------
----- ------ ---- --~---------------- ·--------- ---- -------------I ------------------------------- - -------- ---------

-- -- ----- ------------------------

I ---------------------- -------- --- ------ -------------------------
- --- -------------------

========================-----~--=----==== :--~~-I T~::..::..:moulding by pressing. operoling lhe mechonicol --------------

compression of lhe body in lhe r.ioulds. is one of lhe mosl 
economical ways lo carry-cut ceramic manufoclure. but 
lhtough the MAATINEUrs technology ;t esl)e('iOlly works 

I when monufocluring compact Ides. mos<JICS ond trims 
The l\AAIUINHLrs oim is to supply pressed moler•ol oil 
over Obviating lhe difficulty ro even1·; distribute lhe cloy 
unlOoded by lhE> feeding trolley in the mould holes 

I NEW MOULb GENERATION , 

TOP cJECTING lf"lfenr,..11 

The third MAATINELLl"s generation double t-:J• mould 01 

I 
lows through oildynomic cc 1frol I.he pressing ol loce file 
on ~per side 01 oll type of files wilh SrXJCer 
Bose lechnolOgy is passage of cloy from lower mould 
box lo uriper mould box where Irle dev~ 

SINK TRIM 

I Entering die mould or mrrror moulc' for ouromot.c r><o 
duclron of lrim peces [moulding lro1rs ond linng con he 
corned nut to guoronlee fl•JtJlily or finished nroo• icl) 

HPS 250 . 

I Hydroullc press. vertlcol. automatic. specific for trim 
and mosaic producllon 

This new press hos t>een >lud•ed lo sohsly on enlermed•o 

I 
le bond prodJcliOn: very versatile. 011lomohc rycle. 01l
dynomic nrrinned for ln"1s. hul con also bP. u~ for nor 
mol nroout: .. on or moso1cs 
No loundQlion "'!P.<1ed f0r rnslollrng 05 hydrou•rc e1tr,y; 
lnr. hovrng lirsl and socond slroke, hos smoll c11m.,r.~1nns 
ond is incorporoled rn press hed 

I Technicol odvonloges 
- mss•hilrly lo locale press anywhere 1n plonl. 

press wrlh progromma!:>le log•c control. 

1- ele<:lron1co1 lh•cknP.ss cr.nlror gougP, 
hydrriuhc mo11ld slon. 
"'""~fr01ur rnf'Jr1n1n"'r"' tnr pr,..,~o;'''"' f'J<t1•1-:.luu;J 
Yl~t ;nl r.hPf".lr1ng r1f np,.,rrthf1n"; t'v n1 ;lornqhr o;yt;fl"'rn 

o;r~r•t'JI trollPy for q111r.lf '"0' 110' nn nf l()(Jt11nq o;yo:f~m. 
~\'; rv1111~hnq: nf hfr1nQ for pwfror:f10n nnd rPhJrn with 
hydrolJlr". snnn:l 

r• .. H•1''" f,,.,,. 
':r,,.,,.,.t,,.'""~'''"l·1r~•\ 

'J•I• v•n rlf't)' 1· ... y1" rJ 

~.'Vu ,,,r. ,,,,,.,,,,,. 'f""''J"" :J11•'"' 

'·'"'""'f-''"''llf .. 
~ ..... ,,. .. _ ,.,,.,,. ,,,, 
f ,.,_ '·· ,,1 r .. ,.,.. r·~' I.,,., r " !'• ! 

'""''''ll""""~' 
/,'JI,..'""' r11I ,,,, •tr -:Jf)·1 ( I 

,, ... , ... ,~., 
'"'"'J'"' '· ,,.,, 
llf""t·• 

·., ~ ,, .. ., 11 ""'' • tr) 
; ,,, 

: ·~.41 

.'111'.n 

itn..t?",.A"•';untfJ(M··,lrfAI" VIAIF rA.fllf ,,,, ,., 
rF1f' ']7A~!? ,_.,r~,,.."'' 1 ·r1HA1t w.n 1Jl?O 



double M-wt far 6 .. x 6"" floor tiles. The urban steel mKhined 
a is fitted with hardened and ground high carbon high chromium 

.iloy stftl linen •nd knife. The piinelled bottom dies and the cushion r top dies ..-e .iso in .i1oy stftl. 

A gas.fire radiant front Melian die·wl, with a hardened and ground alloy 
I bo11 and dies 

Plaslics Moulding Tool ct..s'gnt!d by and supplied to the British Ceramic 
R-ch Association 

I 
\ 

A multiple di•·sel far pyrometric cones, with all -in9 parts in h•denecl 
ground abrasion resistant alloy steel. The specill equipment. 11neumalicall1 
ac1u11ed, to convert the h•nd-opeHted or- to fully automalic operation 
aliD designed and fittl!d by us.. 

· 'Potteries Die Co lid . ~f ~~~~N TRENT · ,_ . ·• 
. . ' .·r • 

I 
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Typical pl~n view of a tile drying chamber --
~ 

Swing doors 

30 KW Elect:ic heater 

~·ry 

~ 

F1iily aulr;marh 
con I ro I p;:nC' I 

lle;irl fan 

Exhaust 
·---~· 

\ 

\ 
\ 

,\ 

' \ 
\ 

'· 
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CERAMIC DRYING INVOLVE ORE 
THAN THE APPLICATION OF HOT AIR 

Ceramic Drying Systems Ltd can provide the latest technology to suit 
your drying needs. 

Each of our installations is individually designed to cater for your exact 
drying requirements and all use advanced equipment to achieve 
high thermal efficiencies. improved product quality and optimum 
drying times. 

Our flexibie approach means that we can operate on a design only basis 
right through to the complete installation package with an after sales 
service second to none. 

Keep in step with today's- and the future's- answers to successful 
drying. 

A ce!t'mic Drying Systems Ltd. 
C111dl'd111l T1.1d111g Esl.111·. Wl'sl1111 (oynl'y H1i,1d. 1.onglnn. 

S1t11\1· nn'f'll'nl. S1.1lb ST\ 'iffl "li'lq1h11111•. 1171\Z HMN1 "li·ll'\ 11>711111 
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fypical setting of pr~ssed tile prior 

to biscuit firing 

-' . f 
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Typical tile gauging line (biscuit and glazed) 

We specialise in the design and manufacture of press tools, dies and moulds for alt types of ceramics. In addltiun we maintain a repair service in which quick 
tum-round time, coupled with c'lllection and delivery in our own transpon help to minimi• costs and delay. 
For n<tw c" .'!S we work direcdy to ti'le customers' own tool drawings or if this is not convenient our Design Service, using experienced staff and latest techniques 
and eq·tipment, will design the tool according to specification. All that we need is a sketch or semple of the article, with details of firing contraction, prea to be 
used ana some indication of whether wear resistant ... eat-treated steels are to be used - Our Design Service wilt complete th.i job. 
We also produce gauging machines, both hand and automatic, for '#1111 and floor tiles and bricks. These speclall1: m11ehines fill a unique need and are used all over 
the world. 

These photographs show some of our dies in u•. 
Our grateful acknowledgments are due to the following: -
FLOOR TILES-
Messn. Geo. Woolliscroft & Son Ltd. 
Hanley, Stoke-on-Trent 
CONES-
Messrs. Hanisun Mayer Ltd. 
Hanley, Stoke-on· Trent 
RADIANT-
Messn. J. Hewitt & Son (Fenton) Ltd. 
Fenton, Stoke-on-Trent 
~GAR-
The Diamond Clay Co. Ltd. 
Hartshill, Stoke-on· Trent 

An aut0m.1tic tile gauging machine comprising feed 
belt. concnity/convexitv testing unit, size testing unit 
and takifl!toff belt. It handles up to 70 6"x 6" tiles • 
minute, either biscuit °" glost. The concavity/convexity 
unit checks the f- of each tile fQI' any departure from 
perfect flatness. If a tile is convex or concave, the back 
is stamped. The size testing unit has up to six sizes and 
eech tile, as it ~ through, is stamped with an 
indication of its size. The size limits for both units 
can be eaily and quickly acljust9d by the u-

Loedlng Bllt 
Concavltv/Convexlty 

T•l"9 Unh 
Sin T•lng Unit 

T8kl"90ff Belt 

..... 

- -
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Typical tile glazing booth 
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Typical tile glaze line 
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Typical tile glazing line edge cleaning units 
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Typical ti le glazing 1 ine waterfall 
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SANITARYWARE MODELLING, 

CASTING & GLAZING 
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A dramatic redudion in the time taken to design and bring 
new models of sanitaryware on the market is made 

possible by the DUCT /CERAM surface n1odelling systen1 
with its benefits of: 

scope for a greater variety of design concepts 
reprodudion of the modeller's skills 

incorporation of shrinkage and distortion allowances 
ease of learning and application 

using BCRA's• ceramics experience 
'H1111·.11c1·1.11111' "'."''·"' 11,\··"'"1.1111111 I Id 
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EQUIPMENT NEEDS 
DUCT /CERAM is available on lllOSt 32 bit 

con1puters and engineering workstations. It will 
drive 111ost graphic screens and plotters. 

For rnanufadure, a CNC rnilling n1achine is 
necessary but the work can be sub-contracted. 
Conversion of design data to n1achine tool 
language requires post processor software and 
the data can be transferred to the rnachine tool 
controller by paper or rnagnetic tape or by direct 
link fron1 the design cornputer. 

DUCT /CERAM can be supplied and installed 
as a con1plete working package including full 
staff training and support. 

Minimum system for product 
dPsign and gc>nc>ration of 
rnachirw tool data 

32 hit processor and 
SHPPn 
---------------

OUCT,,CERAM 30 Software 

PlottC'r A2 sizP · 

Post processor for 
machine tool 

Optional Extras 

f lardware for colour 
shaded pirturC's (rnst 
depends on screen size, 
resolution and speed) 

High SpC'ed A 1 or AO 
plotter 

-------
Detail draughting 

software 

Additional workstation 
cornpletn with software 

Machine Tool 

A CNC machine tool capahle of 
machining a wash hasin or toilet 
costs £40-70K hut the work 
could easily hP suh-contracted. 

·p,., "'" · If,:,,..!.,., I ... ! '''.'"" 

, ' '11 I , I '. , ',, ' •. . , ' ~~I.. '. • " 

nr·~ 1 :H\ i .,,,I i 1''1 f f'f fl ' ... i :: 1 

111 .1 lll'W .•;,1111 I ,fl \'l-;;1n• 

I ·Ill :P. 

Links to machine tool 
hy papc>r tap£'. 
magnetic tape or 
dirfft line 

I Cost from £30K 

I 
I 
I 
I 

.iv.11l.1fl11· lrorn 

I >l'lt.11,1111 '>y•.h·m·. I td 
A'>l1111<.,c11·111 c• l',uk 
B11111111gl1,1111 Bl 411 

11'1 021 Vi 1l H1'i11 kl1•x ~ M'i Vi 

B11l1'>h C 1•1,111111 R•"·'""' It Av.oc 1.1111111 I lrl 
('"''I'll'> ~·I.lei. 1'1 •11kh11ll 
<.,t11k1 • 1111 1 wnt <,I 4 11 C) 

11'1 07H24'i4~1 IPIP'< ~h2.'H 

,, .. ~ 
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Typical models produc.c>d by craditional 
hand-moulded methods 

Model of o closet 
f( ·r r :r 1 • ,._' •r".r•, :". , J,, ·r1~ 

-· ·-------

OD ELS 

Mod.I of o basin 
fc-.. r nn ("\\orc:•~c 1~ t!if"rit 

---------------------------~--------------·--~-----·-·-~-------------~--·--------

I 
4 
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Typ1Ldl sar.iL:irywa:-e block 
(master) c;ould 
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Block mould of a basin 
.,, .... ,f frnm fhf• rF!m, for 
, .. ,.r•,,·q", d1r•nl 

Block mould of a closet 
for f'J UK client 

i ·"· / ' .;,'· l I (i . I 

' i~·1 

I !f_· 
J~ i , .. 

·--~ 

634 
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' . ~41 ULL:.•1. •·• 

. .. .. ~ ... ·.~. 

BLOCK IAOULDS 

----

s 
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685 ASE MOULDS 

Typical case moulds 

(These can also be made out of hard Plaster-of-Paris) 

Silicon rubber case mould 
L •r, 1 , , ,,,. 

Resin case mould 
of a basin 

6 



I . I 686 I d. h Alternative P aster B en 1ng Sc emes 
I 
I Type DE 15 Vacuum 
I Plaster Blender 

A small compact J>laster !;lending unit. Giving a de
aired homogeneous mix. Comes complete with De-

l Airing Equipment. The mixings provided by a marine 
type propeller in stainless steel. d;iven by a ''.t h.p. 
motor. Max load 25 k.g. Th;s unit can also be 
supplied without the de-airing equipment. 

I 
1 Automatic Plaster 
I Blending System 
I Type 350 

I 
I 
I 
I 
I 
I 
I 
I 

Consisting of Ecc11-0-lift elevator. with '1ibratory feed 
regulator. co::r.plete with loadi~g hopper and grid to 
support sacks. 3 cubic meter plaster storage hopper in 
stainless sie~I with compressed air homogenizer_ 
Screw conveyor metering de1ice in stainless steel 
Blending unit constructed from fabricated mild steel 
plate. circular in design, and having 
dimensions: ··Overall outside diameter 1400 mm .• 
rotal heigh including vertical column carrying mixing 
head 2500 m1;1 .• working level height 600 mm. Unit 
supplied complete with circular conveyor housed on 
working surface with four locating stations. Three 
containers required for gypsum mixing process. each 
320 mm internal diameter x 450 mm. in height 
constructed from stainless steel complete with 
handles for manual pouring. cilternatively coupling 
holts for pouring with hoist. Each container 11aving a 
capacity of 25 litres and weighing when empty 8 kgs. 
Onr. vmtical column with pneumatically operated 
system for raising and lowering motorised propellor 
mi:..er _ Automatic weighing device. load limit 50 k~s. 
Two mobile phot ·electric cells for regulating correct 
proportion ·Naler and gypsum. Clean water valve 
diameter of passage 1.0 rnm. E1ect•ic console for 
automatic and manual operation. (optional!. Jug 
dr.aning unit. (optional) variable speed controi on 
mixer. (optional! Flr.xihlr. c:ase fillr.r hose with rap. 
Dusi extractor unit 011m hag s:itting area. 

Ii; ·-
For funher inform;irirm write or c:;ill I 

--1 ·M~ I I R1!prt!Sf?lll!!rl hy 
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CERKEMEC LTD 
4 ALBION STREET 
HANLEY 
STOKE-ON-TRENT 
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STAFFS. STt 1QH 
TELEPHONE: 0782-287854 
TELEX: 36:>7 4 TLXCHG 
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688 
Dryers for Sanitaryware 

Both ware and moulds being dried 'In-Situ' in the 
Castmg Shop Close control over environmental 
conditions enable moulds to be thoroughly dried 
overnight and ware to be dried to an optimum condition 
for finishing and spraying. 

The syslnrn olfnr<; rn;iny ;idv;inl;'HI"<; mrl11d1nc1 h1c1h 
thermal nll1r.1nnr.P<;. qoorl npl"r:tllvi> work1r1c1 r:ondoflnn<; 

and. ;itmvn all. <fry 1110111<1<; ;i1Hf w;ir<• 

T hf" syll'lll 1<; a co111flir1aloor1 of dr y1r1q <;p;ir" hf";il11111 
Vf"fl!ll;illon ;ind rf11<;I r.rJ11trnl 

llridf"r·l>f"•ir:h rlry1r1q for O;illf"ry r:;i<;lrno mar:hrrlf" 
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Battery Casting 

Nern:: 

Available for the 
casting of: 

Basins 
Pedestals 
Cistern tanks 
Cistern lids 
Closets 

hn I I rry cast i ng hns 
NOT hrrn chosrn for I hr 
nrw factory in Uganda, 
rl11r lo lhf' low 011lp11I 

rPri11 i rrrl. Trad i I i 011;1 I 
h P II C h r· ii s I i II g i s 

rPcommrndrd. 
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Typical sa~itaryware bench casting hall 
(Bangladesh) 

(:lazed sanitaryware after firin~ (Han~ladPsh) 
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Typical French sanitaryware moulds 
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Manual spray booth for san it aryware 
(Bangladesh) 
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bench casting 
Sri Lanka 
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. . Sri Lanka Bench casting in 

.. a.'-'...· -
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TILE & SANITARYWARE KILNS 
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1ACE I 

~~ .. 
ASSOCIATED COMBlt iTION ENGINEERING LTD. Kr•_Ns. FURNACES. omens 

~ 
Act1f House_ Gamer Strt!el. · · · oke-on-Trent ST 4 78E 
Tel: (G782J 287327 Fa• · (OltJ2J 264073 Teles 367158 Acl1f G 
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I Truck Type Electric Kiln 
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This kiln was developed specifically for the pottery industry, firing bisque 
ware, glost ware and decorated ware. 

Advantage is taken of the most up-to-date technology using materials of 
proven performance. To accommodate the variety of products, kilns with 
limiting temperatures of up to 1,000 °C., 1, 100 °C. and 1,260 °C. are 
produced. 

This IYJlf' of kiln can <tlso hr 11srd for thr firing of his.-11it 
I i I <' a 11 d g I o s I I i I r • Th r k i I 11 w o 11 I rl hr r q 11 i pp f' d w i I h I h P 

11 P' ".•; !.; ;i r y h i s c 11 i I I i I r and g I o s t I i I P s P II P rs an rl c r a 11 k s • 
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_,,-:; 

DRAYTOll 
at the 

Forefront of 
Sanitaryware 

Firing 
Recent rnstallatrons for Ito Sanrtar and Stelrad hrghhght 
Drayton's leading pos1t1on in tunnel kiln fmng technology 

Advanced combustion and instrumentalton systems 
provide optimum fuel eff;c1ency and flex1b1hty of operation. 
Special features include fully ·automated micro-processor 
controlled kiln car moveme:it; 24 hour closed circurt TV 
monrtorrng; computer-controlled switching between day 
and nrght, weekday and weekend modes and RotaKars •. 

Drayton's unrque easy wide-load placing facrhty. 
All manufactured to the highest quality standards. 

Sen</ for our v1<1eo of Ille Ito inslr1flr1lmn 

d '11 77 

We call it Innovation in Operation 

- -- --DRAYTON - -- -
ol 

Or •ylon Kiln Comp•ny ltd 
flt·v.i·.l1·,11f I 1.111111~ f •,f ,th• I r1·11U1.1111 ',f, 1k1· "" f 1r•111 ·.~ 1rf, ''"'·"'"' ',I ·1 ~t I' f 111:1.111.i 

Jl'l1·ph11111• fO/H,') h11/ U1 I ,,.,, .• U11.1,.1ru.,, .. ,,1, f .I• jl 1h<.'1 ,,. •:-i'l.lr. 

' Ill II I 1~;11 Cl 111\Mlr: f If VII W 
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Energy Saving Kiln Designs Are 
Top Priority. At SWindell Dressler. 

Whether you need a new 
kiln. or modifications to your 
existing operation. we can 
provide proven innovations 
to make it more efficient. 

Our ongoing development 
of lightweight kiln car tech
nology and ceramic fiber-lined 
kilns allows conunuous aper· 
ations suitable for weekend 
shutdown. 

Assisted by computer con
trolled instrumentation and 
advanced combustion system 

designs. we've significantly 
reduced energy consumption 
while increasing product 
recovery. 

Swindell Dressler'~ engineers 
ensure faster firing cycles. 
higher rates of product 
recovery, and increased 
furniture life. It all adds up 
to give you a liigher profit 
margin. 

No matter how large 
or small your project, 
Swindell Dressler can satsify 
your needs. 

Energy Savings Up To 50% 
Improved Product Uniformity 
Greater ~re Recuvery 
Longer Furniture Ufe 
Programmable ~kend 

Shutdown 
Low Undercar Temperature 
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THERMOSAVE 
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'MOVING HOOD' KILNS 
give you super efficien~ highly 
economical firings, combined ,~-:, 
with effortless handling 
operation. 

MULTI-ZONE CONTROL -
allows variable firing conditions
over individual bases. 

SPECIFICALLY DESIGNED
to suit customer's product
requirements, Gas or Electric. 

"MOVE AIEADWTTH KF" 
Contact our Industrial · 
Sales Division 

INDUSTRIAL DIVISION 

STATIC BASE -
eliminates ware breakage 
due to movement 

:l~ti~~::v Kilnslrl'arwesLhnited 
~I w_7 Keele St, Tunstall, Stoke-on-Tren~ ST6 SAS, England 

Telephone (0782) 813621 Telex: 36638 

2 BRITISH CFnAMIC: RFVlf W 
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Sliding blln electric tunnel 
kiln, contin11<1u1 opetl'•ion et 
14~·-> 

1
--- -- -- -------- -- -- ----------- ----- --- ----- ----
Why not talk to us about you:.· 
firing expansion programme? 

i We'll have a story to tell -
No fairy tales - we promise! 

INDUSTR:A 1. DIVISION 

Kilns & Furnaces Limited 
I 

Keele St Tunstall. Stoke-on Trent. ST6 5AS. England 
Telephone (078~) 813621 Telex 36638 
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Consistent development 
of fast-firing process 

Riedhammer - kiln technology convinces worldwide 

Roller hearth kiln for firing .
of dir.nerware 

• Firing in one layer 
• Possibilit~1 of automatic 

charginq ;md discharging 
• Low energy consumption 
• Optimum temperature 

balance 
• High flexibility 

Biscuit firing 
Glost firing 
Decoration firing 

.• udwig Riedhammer GmbH 

:;, l:IP1fw,.q ·I'• f'fl•,11.wh t/()! fl') 
I: R'•Ofl N11,1•h,.rq 10 1W ( i1'rrn,1nyl, 

r,.,,.,(\,, O'l 11 .1r,;111 r,.;,., . r,;>;> 111:. 

i i 1h'qr ,HTHt1 J ~1f'dh.1rt111h 1 r M111 nbPUJ 

• Roller hearth kiln for firing 
sanitary ware heated with 
natural gas premix. first 
firing within 8 hours. weight 
of the sanitary ware pieces 
up to 40 kg 

\ 
f I , I , • , I . , ~ • I II • I ' ' I I' 

I 
nnAlll r,:1 r ·11.·.•.1• n 11 1, ·11•., ·· 1,,r ,, · . r111A1·.1 1r ·,\ 

""-.. ~1~~~cf. ··l·j',,~.r,·,:,~·,~·;;~;···J,,·,;·;' ·,·1· ,:.".'. '" ,. 
~-1·1l11·,,, 

r.nfAT ROITAIN 11111 "°" "·'' 11,11 ... f If\ f ····' ' '• 
I'"' ··i····t·'•·;ll ,, lffJl••'j '·' i.,. ,, f., .. , .1: f 
~Wlflf.RLANO 1,\,, 111 .r Ill ''I',· .Pl\l 1 ,\r, ,\'' 1 '· · 1 11 1 ~·, · ,, ' 

lJ~A Hr l"l I, 11111•i,\, f ·• :•,, '.' 11 •.1 ,,,,II , •I'• , •, i·' , 
l'.\11'!1 
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KILNS FOR THE WORLD OF CERAMICS 

Har..essing the power of fire for any ceramic applicatiOns in Whiteware, 
Sanitaryware, Heavy Clay or Technical Ceramics ls our business. 
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! SANITARYWARE 
SHUTTLE KILNS 
·-····-·--------------
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SANITARYWARE SHUTTLE KILNS 

TRIPLE TRACK 

Kiln Type: Triple Track 3-Car Shuttle 
Product: Vitreous China Sanitaryware 
Car Setting: 6750mmlong 

1550mmWide 
2200mmHigh 

Kiln Capacity: 69M 3 

Kiln Output: 506 Pieces per Fire 

TWIN TRACK 

Kiln Type: 
Product: 
Car Setting: 

Kiln Capacity: 
Kiln Output: 

SKATE 

Kiln Type: 
Product: 

Twin Track 2-Car Shuttle 
Vitreous China Sanitaryware 
6700mmlong 
1500mmWide 
1500mmHigh 
30M 3 

260 Pieces per Fire 

I Car Setting: 

Single Track 7-Car 'Skate' Shuttle 
Vitreous China Sanitaryware 
1560mmlong 
6000mmWide 

I Kiln Capacity: 
Kiln Output: 

I 
I 
I 

700mmHigh 
45.9M 3 

420 Pieces per Fire 

TECHNICAL SPECIFICATIONS 

SINGLE TRACK 

Kiln Type: Single Track 3-Car Shuttle 
Product: Vitreous China Sanitaryware 
Car Setting: 2000mmlong 

1370mmWade 
1830mmHigh 

Kiln Capacity: 15M3 

Kiln Output: 150 Pieces per Fire 

BRIC ESCO 
Briresco House, Park Avenue, \\hlstanton, 
Newcastle, Staffordshire ST5 RAT 
Tel No 0782 56692110782 626204. 
'lclex 3627.l Fax 0782 562792 
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BRICESCO 

SANITARYWARE TUNNEL KILNS 

SKATE 

Kiln Type: 

Product: 
Car Setting: 

Kiln Capacity: 
Aring Cycle: 
Kiln Output: 

'Skate' Tunnel Kiln 
86.SM long 

Vitreous China Sanitaryware 
760mmlong 

3000mmWlde 
104 Effective Cars 
8/10.5 Hours - Cold to Cold 
8 Hours - 31,668Pieces per Week 

10.5Hours-24,150Pieces perWeek 

. PORTAKILN 

Kin Type: 
Product: 
Car Setting: 

Kiln Capacity: 
Firing Cycle: 
Kiln Output: 

IN-SITU 

Kiln Type: 

Product: 

Car Setting: 

Kiln Capacity: 
Firing Cycle: 
Kiln Output: 

Tunnel 'Portakiln' 85 M long 
Vitreous China Sanitaryware 
1500mmlong 
2500mmWide 

800mmHigh 
52 Effective Cars 
16 Hours - Cold to Cold 
14, 742 Pieces per Week 

'In-Situ' Built Tunnel Kiln 
84M Long 

Vitreous China Sanitaryware 
1500mml..ong 
2700mmWide 

750mmHigh 
52 Effective Cars 
15 Hours - Cold to Cold 
15,158 Pieces per Week 

TECHNICAL SPECSFICATION 

BRICESCO 
Bricesco House, Park Avenue, \\blstanton, 
Newcastle, Staffordshire ST5 MT 
Tel No CY782 566921/CY782 626204. 
Telex 36272 Fax 0782 562792 
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-· Typical sanitaryware refractories 

- .,.. ' -· .. :~.I:~~ ,:-- ,.~ -
I ~ " j. .. 

Worldwide Suppliers af Kiln Fumiture ta the Ceramic Industry 

TILES- TABLEWARE - SANITARYWARE - ELECTRO CERAMICS -- FERRITES --- GRINOING WHEELS. ETC 

Single Deck Sanitary Car with L. T.M. Base. Single Deck Sanitary Car showing ''Acme" Bars 
2 metre long. 

INTERLOCKING LOW THERMAL 
MASS BASES 

A reduction in fuel costs of up 
to 20°/o plus an increase in 
production of approximately 
15°/o has easily been achieved 
after changing from heavy 
cast or brick bases to Acme 
Lightweight L.T.M. bases. 
A clean lightweight refractory 
structure which completely 
covers the infill preventing 
contamination of the ware, 
likely to be caused by 
uncovered fibre. 
Interlocking parts, giving fast 
simple and easy construction, 
which in turn leads to a 
minimum amount of 

by "Acme" with L. T.M. Base. maintenance. 

I Our Two Associate Companies, Scotia Dies and J. T. Salt, together Manufacture Complete 
Machines, Storage Systems, Ware Cars, Kiln Car Bases, Stillaging, Office Furniture. 

I Scotia Dies Specialise as Ceramic Engineers, Toolmakers and Die Makers. 

---------------------------------------------------------------I BOURNES BANK, BURSLEM, STOKE-ON-TRENT ST& 3DW, ENGLAND 
Tel: Sloke·On·Trenl (0712) 15757. Telegrams: 'Acmarls Sloke·On-Trenl'. Telex: 3"'83 ACMARL G 



I 
jl. wide variety of 
1>roducts for Bone China, 
Jarthenware and 
.Stoneware, once and 
lwice fired Wall and 
tloor Tiles. 

·. Quality Kiln Furniture 
for the support of 
Tableware and Tiles in 
the firing process. 

I 
I 
I 
I 

Hewitt@ 
J. HEWITI & SON (Fenton) PLC. 

Victoria Road, Fenton, Stoke-on-Trent, ST4 2H~. England. 
Telephone: 0782 47151 Telex: 36528 G 

Rf!!l No: 244974 Enolanrl 





I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

711 

Typical hand operated transfer car 

Sri Lanka 
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KF INDUSTRIAL 

6 CHAMBER TEMPERATURE GRADIENT 
KILN TYPE TG 6 

Purpose 
To oht;iin a SP.riPs of ff'll''.''" .iture readings from 
s.1rnples durmg ,1 ·-.. 1yle fir mg cycle. 

Sc,..p~ of Usage 

lrff'al for trials of cP.r;unic Hla1r.s. gold. colours. clay 
horfif'S r.tr. .. P.IC. 

Maximum Operating Temperature 
1300"C. 

Gradients 
Arprox. 25"C hetwr.en each rnP.asuring point. 

Controls Available 
Modern sophisticatmf ternpf'rilture controllr.rs and 
rPr.nrrfin~J P.flllir>rnPnt fitted in arfjacent f)ar.el against 
customers srecific req11ests. 

General Description 
Tl •P. tf'rnpr.r alum !I' adiP.nt kil11 is now recoHniserf to hP. 
an imporlilnt r.ontrih11tor to thf' P.fficiP.nt working of a 
ceramic laboratory. Durin!l a sin9le firing cycle. 
which if m~r.f'ssary can hf' as short ilS 5 hrs. ur to 
1300"C. it is possihlP. to mcord ii SP.rif'S of rfifferent 
tP.mpmaturP.s {with the aid of ii 'rn11ltipoint switch) 
direr.tly wherr! sarnrles occur within the r.harnher. 
;inrl finally when thP. samries haw~ been withrfrawn. 
rnakf' ar.curate r.ornrarisons and observations as 
requirf'd. Listed below are somr. tyricill exarnrles of 
how il qradif'nt kiln r.;m hf' 11sed: 

During Single Firings the 
following information can be obtained 
ii. Vitrifir.iltion CurvP.S. 
h Uruff!11Jl;11f' prints or1 ;i clily body triill strip r.;in IH! 

evilhriltf'd or cornp;irr.d. 
c . .l\sspssrnr11ts of lllf'fitl rr.lr.;isr. can 1l1? ohtairwd ;incl 

plortf'd on ;i qr;iph. 
cl. Gold and r:olours of diffmm11 fr its or qla1r.s r.<111 hr. 

r.ornpmr.cf. 
P.. F11s;ibility of flux pr-llr.ts c:iln hr. r.llf'r.kr.d. 

Operation 
f he T<i. fi I H•r 11'.h lll!ll Ill! if HJ! JI iH!it!llf kill! illlOWS for I hr. 
introduction of large test pieces e.g. vessels 
lllP.ilSllrinn llJ1"'80rnrn di;irn. x so,;ml tall. ThP.rP. <If(! 
six individu;il firinq d1arnhms f'ilr.h ITlf'ilSllfill!l 114rnrn 
x l50rrn11 x 114111111 in!n whir.h the IP.SI r>if'r.P.s r.;in Im 
rli1r.1!d. 

• 

'Bench 1110t111tmf1 
'6 Mea.'"'""!l /Wlllf.r: 

'125"C gradie11t. 
•Fast firi11g cycle. 

The mi1xim11111 permitted temperature at the hot end 
fNo. 1 r.harnhr.rl is 1300"C therP.forP. the tP.rnreraturn 
rr.aclinn ill thP. cold r.ncf ( No.6 chamber) would he 
ilpproxiniately 1175"C prorfucing a grarfir.nt of 
<1r>proximiltely125"C ;ir.ross the 6 chambers. A 
spP.r.ial hanrf orerated r.arn arrangement located 
above the kiln allows for the lowering of 6 
thr.rrnor.ouplf's simultilnP.011sly into thr. vessr.ls 
hr.fore firin~J. so that temperature re;iriinqs ohtainerf 
via tlw 6 point (multipoint) switr.h thrrnrqh the 
potr.ntiomr.trir. rfig:tal inriiciltor durinn ti;!' firinq ilrP 
as ;icr.111i1lf' as possible. The chamhrrs arP. sr.illr.cl 
d111inq thr. firinn hy t11v0 doors sr.rni rr.r.P.sserf to 
provide ;in effectivP. air SP.ill. 

The frrin!J cydr. r.an hr. retarded as desirP.cl, hy the 
heat input rr.nuliltor fitted as standilrd. This req11li1tor 
is wired in r.irr.11it with a mercury r.ontilctor affordin!J 
silP.nt operiltion. 

TIH~ inrticiltinq ~q11ipnw11t toqelher with !he lwilt 
inpul rP.!Jllliltor. liqhts and ser.o filry r.irn1it hrsr.. ;i!I 
ilrP. illl mmrntP.cf on iln ilttrilr.tivP. far.iii Jlilnf'I ;irfjar.r.111 
lo !hf' krln. 

Spir;il typl' f'll'n11!nts f1i1ve IJr.f'n r.i1ref11lly r.alr.11la!ed 
to prncf11c:f' ii \Jfilcfif'nt of <1J1proximillf!ly 125"C ilr.ross 
thr. 6 rlwrr11ccouples when tllf' temrerilllrre ;it r!w 
hot rnrf is ill 1280"C. Powf'r Riltinn 5.0 kW. 

Temperature Controller 
No form of <111torn;i:ir. ternreriltuw r.nntrol is fit11~cf ilS 
sranrlard. DPtilils of <1·rtom;itir. r.ontroller ilvail;ihlf' 
will he found overleaf. 

Temperature Recorder 
.I\ rf'r.nrrlr.r Cilll hP rnstallecf in lrr.11 of tllf' rrn1llipoi111 
switr.h · cliqital i11rfir.;itor systrnn fitted ils stilnd;ird 
SP.1! nvmlf'af for <ff'filils. 

KILNS & FURNACES LTD Agent 

INDUSTRIAL DIVISION 

Krrlr Strrr.t Works. Tun:o:tall 
Stokr. on Tr,,111STfi51\S Fn'llaml 
T r.lrphonr.- 07R2 813621 T r.lr.x: 36638 
C:;i hlr.s Ki Inf um 
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I
PERMEABILITV TO AIR 
APPARATUS 
Measures the permeability to air at pressures 

I 
near to atmospheric. Test norrnally confined 
to bricks. 

Typel9 

IDIAL GUAGE THICKNESS 
TESTER 

I Gives accurate glaze thickness measurement 
of un-fired bisque flatware items. 

Typel10 

lv1SCOMETER 
Simple rotational measuring 

I 111stru•nent specifically designed 
for use in the Pottery Industry to control 
~1lazes and slips in aqueous suspension. I Typel11 

Also supplied but not illustrated:--

1.Penetrometer - compares the h<i.dness of 
mould plaster or un-fired bodies Also used 
for testin~ the Clensity of dust pressed tiles 

I 
Typel12 

eoisc Harrow Glaze Thickness Tester · 
designed to give swift max-min 

I indications of glaze thickness 

Type L13 

I 
•Ball Mill-· electric motor-d!ive!l planeiary 

type laboratory Ball Mill fo• fast grinding of 
ceramic materials Complete with porcel?.in 
pot of approximately 200 grams capacity. I Typitl14 

I 

llO 
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The complete range of Malkin Laboratory Equipment 

is designed, tested and caHbrated 

by the British Ceramic Research Association 

I * '1 mA~c1n ___ M<1lk11-1 Lld .. -C;1mr-hPll no-ad. Stok-e·On-Tr-ent. S-t;ifls - -
Tf?lepllonc, 0782 r .. - Telex 36613 Mrilkin G 

Cahlf' M<1lcanco ·: ·n· Trent 

I 

l11 
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Speci(v c:e1<1111ic colours only from 
Cookson. From palest hllle to dP.f?Jlf?St 
mcl, mfvn a myriad of dazzlin!I h11ns 
and a sen·ic'? that puts our c:om1lf?tit'1rs 
in thf? shade. 

I ''.lo\1•lr•r lolo.11 I. /1.1"1r. S111~•· "" T11•111 ~;LI ·;i·\ 
r .. 1 .. p1"'"" rrm:~ ~.·1!1111 
T"h'\ :llilWo l./;op1f.1\ 11711:! .1.17L' i 
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Let your imagination 
take flight. 

W11h Emery Colours. ~u can realise your flights of fancy. 
creating ceramJCs in precrsely the colour 1n your 
m1nd'seye. Unfettered by limitations in hue or shade. 

In nearly 150 years. we have developed a vast palette of 
o.,gl;:ize. underglaze and inglaze colours. plus 
s1a1ns. cover coats and varnishes. Supplied in the 
nght media for self mixing. silk screening. direct 
screening. aerographing or hand application. 

We make only the finest pigments and b;:ises. The 
hlend1ng is an art in itself. Our quality control 1s 
mf'liculous and unforgiving. And our m;istery of 
rodt1y's 1echnology ensures thal your chmen 
colours are consistent from batch to ba1ch. 

As one of lhe world's leaders in ceramic colours. wt>'rp 
pleased to act ;is consultants, and ;ilways H~tldy 10 
develop new formulations to meet speci;il 

So brertk frf'P Ct1ll Emery Colours. And bnng your 
cre;i11om 10 life 

Emery Coloun Limited, Bovlng Works. 
Fenton, Stoke-on-ltent. 
Staffordshire, ST4 4NX, England 

Telephone: 0782 46700 Telex: 36589 JM BRUN G 

apphcat1ons. I i 

~1------~~~~-_J 
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5. Kilns _______________ _ 
'P50401ZOO C"Energysave" B PS001TestKiln 
Kiln This sn1<1ll t:lt!Ct11c test luln is 

I s nt.-w kiln 111.:orporates the :< • ..r1e 
.ryy :.a~ 1ny c.Je:;1gn a:> leaturt!ll 111 
new pultetycralt ranyc The k•lr; 

chamber 1s hnt!d with hard· wearing 
hot la.;~I rdra.;tory hre lmck with 

l iHlllC hble secondary 111sulauon 
a1ound thedooralgewh1ch 

11l1car11ly 1111pro~es the thermal 
dl1c1ency The kiln has been 

119nt.-d tu appeal to the begmner 
u1m1g a pr acucal chambcr sw• 
h 1200 C lmng cap.1t.11ht) at J 

moder Jle outlay 

I 

I 

I 

I 
I 
I 
I 
I 

I 

partu:ularly swtable for the home 
h0Ub·1 poller or use by schools and 
craftsmen poners for h11ng small 
ar"des It 1s also 1dealfor 
expcmncntal test tu 1119:; up tu 
1 300 'C It:> :;mall chamber sue 
means that this kiln is extremely 
econonucal to lue and 11:> large· 
scale producuon makes pos:;1ble a 
very anr act•ve sales puce 

71 l) 

Type No. 

B PS001 

A P5040 

P5001 

P5040 

P5001 

,___ 

P5040 

Firing Chamber Dimensions 

Width Depth Hei!Jhl 
rnrn. m nvn in rnrn·in 

152 152 229 

6 6 6 

381 381 370 

15 15 1 ., .. ' 

Overall Dimensions 

Wide o,,ep Hinh 

368 330 495 

14~ lJ 1 !) ~ 
-------

610 760 685 

24 30 27 
·---· -· -- . -~-· ···----------

(li:i.1r1tdl 

Supply 
Pc>WW 1 ph,1:it! H.111> 
H,tfHHI 220 S111· p1·1 S1t .. 11 
kw 240volt& nun IJI 

---- - . 

.1 1.!A P5360 11 
215·140·13 
(8~·~~·~) 

-----------·-
4 ~) 20A P5360 18 

362· 362·18 
( 1 '1.~ · 1 • 1 ', · ; I 

·-



I 
no 

little Sister Front Loading Automatic Autoclaves 
mply With all current U.K. safety 
uirements and approved by 
D H.S.S. Suitable for sterilizing 

wrapced Instruments. utensils 
and glassware. 

I 
• 
I 
( 
I 
• 
I 
I 
I 
I 
I 

10 litre capacl~ stainless steel 
chamber. 

Fully automatic once fllled 
witn water. 

Microcomputer controlled 
functions. 

Self·dlagnosis of simple 
operator errors. 

Audible and visual signals at 
end of timed sterilizing cycle. 

No plumbing or special lnstal-
lation reQulred. 

Choice of models with either 
pre-set or variable cycles. 

commissioning and first 
yean service at no extra cost 
tfor the U.K. onlyl from a 
nationwide service team. 

Constructton 

Chamber and door facing Stain
less steel. A thermocouple entry 
Point Is provtded. The chambe: 
accepts and is supplied with 
three stainless steel trays each 
280 x 180 x 1Smm deep. 

outer case Sprayed steel panels 
on a strong steel frame. 

Door Closure o ·ring seal wltll a 
recessed screw lock. The door 
cannot be opened Wllllst tne 
chamber Is pressurised and tne 
heater cannot be switched on 
with tile door open. 

controls and fitting Pressure and 
temperature lndlc:itors. pressure 
safety valve. cycle counter. cycle 
status display, reservoir level lndl· 
cator and cut-out. overheat pro
tection and 'failed cvc1e· warning. 
A reservoir drain tube Is provtded. 

Dimensions Capacity 10 litres. 
Chamber 200 x 348mm dla. x 
depth. overall 360 x 492 x 400mm 
ll x w x d. Reservoir 2 litres capac
ity Packed weight 45kg. 

- -

.. II 
I 
I 
I 
I 
I 
I 
I 
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SterlllSlng time c fctes 

BaSlc model IAU3001. 
Three pre-set sterilization time1 
temperature programmes can be 
selected. 
134C12.03 barl for 3.5 min. 
121 C 11.04 barl for 15 min 
115c10.67 barl for 30 min. 
Tllere is a preheat period of 
approximately 9 min. to produce 
drier Instruments In the 134 c 
programme. 

Lab Model IAU3021 
variable temperature from 115 to 
135 C 10.67 to 2.1 barl and variable 
time 3 to 120 min can be 
selected. Repeat cycle options 
are provtded. 

• 

5ervlces 
Electricity 230·240V S0-60Hz 
single phase supplies. 2kW. 
water 2 litres of distilled water 
are reQuired to fill the reservoir 

ume Sister Automattc Autoclaves 
Wltn front loading chamber. 
microcomputer controlled func· 
tions and three stainless steel 
trays, 230·240V 50-60Hz single 
phase supplies 

basic moctel. fixed cycles 
lab moctef. variable cydes 

Autoclave Deodoriser capsules -
seeAU6(}(} 

Autoclave Tape - !ee AU6JO. 



• 
lorylng Cabinets 

I 
For general warming and <Irving purposes lncludlng <Irving of drained 
glassware. 

• Maximum temperature Is approxlmateiv ambient • so·c 

• Slidlng toughened glass door 

I.• Stoved enamel paint Interior and exterior 

Chromium plated wire mesh shelves 

• Slmmerstat heat control 
---- ---- -------------

1~;;:~::~~ -·- ---;,~ ~:00-10 ~:00-20 
Internal. H x w x D mm 430 x 750 x 340 530 x 990 x 390 

Overall. HxWxD mm 530x760x360 630x1000x410 

IShelves 3 supplied with both models. 
can be adjusted for height at 
19mm centres. 

Power rating 

1vo1tage 

110 litres 
225 litres 

w 500 7so 
For 220· 2«N SOHz single phase Supplies. 

- ----------

I Classware Dryer 
For drying flasks. cylinders by hot air blowing - see DY150 In the ory;ng 
section. 

I 
I 
I 

I 
I 
I 

721 

Econotr1yRange:2scrc 
e Maximum temperature 250' c 
• Stalnless steel Interior 

• Fan convection 

• Hydr:iullc thermostat control with locking device 

• Zinc coated galvanised mlld steel exterior finished with tough PVC 
coating. 

cata/Ogue No. 

MOClel 

Usable volume 

overall h 
w 
C1 

tr1tema1 h 
w 
C1 

Power rating 

OV140-15 
-- -- --- - - - -----

050 

litres 33 

mm 580 
mm 420 
mm 430 

mm 350 
mm 310 
mm 300 

w 650 

2 

3 

OV140-25 . OV141):.35 
-------------- -
oss ()6('I 

113 

760 
600 
580 

500 
480 
460 

1300 

3 

4 

185 

1040 
690 
800 

710 
510 
510 

1500 

4 

6 

Shetves suooliea 

Shelf oosltions 

Fluctuation 

Weight 

• 0.75 call models 

kg 20 40 60 

ovens. Status 250 c 
As described. With stainless steel interior and shelves. For 220 240V 
SOHz single phase supplies 

ModelOSO 
Model055 
Model060 



• 290· Pipettes, Bulb 722 

I Glass One-Mark Pipettes to BS15a 
e ColOur COCled to BS3996 

I • callbrated fOr dellVery 

• 1rn1 and 2m1 Sizes are straight 
pattern without bulb 

• 3ml. 4ml and 15ml Sizes are 

I SUl>Olementar v to the 851583 
range 

COIOul' COde 
1ml Blue 15ml Cinlen 

I 2ml orange 20ml YellOW 
3ml Blade 2Sml Blue 
4ml 2Red 50ml Red 
5ml White 100ml YellOW 

10ml Red 

I 

OM-a.k PIPIU9s. llcJIDm* 
SOda·lme oiass. 

lltf!I Cat»dtY 
ml 

ClaSSB 
ria1 l•V) 10 PRMl58 1 
r•nrv> n PRA060 2 
r'.•t''-' tr, PRA062 3 
r'·' tr"\ ,., PRA064 • rMtM·n PRA066 5 
J'l\llM !<; PRMl68 10 

r•••r·' "" PRA010 15 
I"'·"""'~') PRA072 20 
rr.4•"'' "" PRA07C 25 
l"MtOO '1'.; PRA076 50 

OM-a.k PIPettes. IHa 
SOda-llme oiass. 

lltf!I ~ 
ml 

ClaSSB 
r •• , ..... , .. C905 1 , ..... , .. 

" ~ 2 
r •• ,.,, , . C903 3 r,. ! .. ,, ,~ G902 • r·•· ... · ,. G901 5 
:·• .. ,,.,, ·~ C898 10 
i' •• , ... , .,.., C896 15 
rr.• 1:-·l "'-· C895 20 
' '.'.I."' 

.. C89t 25 
r••t .. n ·~ C890 50 

l'~ll(YJ-~ ptfA078 100 t'•.~ 1-r . G88' 100 

I ClaSSA 
l'll.Hm-10 PRA080 1 

ClaSSA 
,. .. , ·~ '" C905A 1 

I 
r~• rn, f~ PRMl82 2 
r:'•r,, .. . "'"! PRA088 5 
r:'>.t h\.1- }'j PRA090 10 
rr.11M-'.O PRA092 15 

' ... ~ .. ,. n ~ 2 
r ·• i .. ~ ,.-. C903A 3 
.. :-•· ... G902A • •.• ,i , - . G901A 5 

~··?·,"! '7'; PRA094 20 r·r • • • 1 .'-. C898A 10 

I 
r·•.• 1r>1-10 PRA09fi 25 
r•' 10.1 ,tr; PRA098 50 
r•ttr~ r,n PRA100 100 

t'"•j ... .,. G896A 15 
, ....... ! .. C8!l5A 20 ..... ,., .. Ci8!MA 25 

I 
Clan A WGlb c.anecr 
WC>rllS certlflate Sbtlng actual 
volume dellvered. 

r·••; ., C890A 50 
I••; •t. G8IMA 100 

aass A Worts Certlfted 

I 
r~.• 1n.;. w PRA11C 1 
ru I' 1"': l'l PRA116 2 
,.,., '\f". ~] PRA122 5 
;-•.·,~..-; .""; PRA12C 10 

With wortcs certlftate Sbtlng 
actual volume deflVered. 

r ... G905WC 1 
, .... , ,. <i9CMWC 2 

r•• 111 r, ~o PRA126 15 , .•• ,. l'· G903WC 3 

I 
r·•• 1r~ •t; PRA128 20 
r·~ ~.,,.. 1'\ PRA130 25 
r> •• ,. '(, "I'"· PRA132 50 

r •· •. - 'l G902WC • 

G901WC 5 
G898WC 10 

r· ·• : ....... '' PRA13C 100 C896WC 15 

I Ci895WC 20 
G894WC 25 
C890WC 50 

. ' ' ' I G88CWC 100 

I 
I 
I 
I ~ . 

I 
I 
I '•!.'1',I f ',~: f 1 I ~ : ' 

I 

ClaSSB 
N.'I'" 10 3230/02 1 
rr.111n P 3230/Ul 2 
l"MM.., .'~ 3230/06 5 
l"Ml1'1 r; 3230/08 10 
l"r.lt~'l .,., 3230/16 25 
rPAlll{l '1'; 3230/24 50 

elms A WGlb C.tllled 
With worts certlftate stating 
actual volume delVered. 

rr.n1r. 10 3230/«J 1 
rr'1itr. 1~ 3230/G 2 
rr1 nr. '] 3230/.. 5 

"'·"," '~ 3230!• 10 
r•,1 I •r; 1'1 3230/St 25 
n.111r. ·t'- 3230/62 50 
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l1verson Mixer/Homogenisers 
~Speedlben 

I hOmOgenlslng and disintegrating fltJrous and~ materlalS 
solutton. Al contact pans are stainless steel except the buSh and can 
dismantled easRy tor deaning. SUppled with: 

I 
emulsor head SIOtted dlslnteQrattno head 
square hole screen pump head 
disintegrating head adluSUble bench Stand 
aXlal flow head 

llT200-10 

Standard 

llrres 9 

lllT200-JO 

Heavyouty 

12 
rev/min 

mm 

mm 

8000 variable &llOOvarlable 

240 290 

S7 S7 

For 220-21tN !DiZ 5lngle PhaSe supples 

F capacity depends upon the viscosity Of the m..""!-.ial being 
Sed. 
• · • Standard Model 

Heavy Duty Model UR 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I -b .. ·,. 

1· .. . .. 
:~ ' 

I 
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Siverson Mixer /Homogenisers 
A wide range are avabtlle lndudlng: 
ln·llne mOdelS 
CompresSed air models 
sealed unit models 
High capacity models 
~ta/IS on IPQUeSt. 

Stainless Steel Containers 
~up to 150 Atres. SUltable for storing and mixing a wide range 
Of materlals - see Storage section. 

Stirrers 
For mlxlnO lowtme<llum vtcositv llQulds - see SllSOO et seci In me Stir
rers S«tlor1. 

II ------- ----.,,,, • , 
' • ~Q ( ~ 

t~ 

I . -
• 



I 

I 
I 

AdYanced lllcroscope 10050 
Magnifications: 
400X to 1000X Brlghtfleld 
1oox to 1ooox PNse contnst 
40X to 400X oartground. 

I 
With Inclined binocular head 
rotatable through 360-, callt>n
ted mecha:ilcal stage. t>utlt·ln 6V 
20W high lntensJtv lllumlnator_ 
rack and plnton focusing with 

I 
stlp-clutch and disc diaphragm 
condenser NA1. 15. Eyepieces and 
obJectlves are flat field DIN stan
dard 
Eyepieces - W10X 18.Smm 
paired. 

I Objectives - 4X. Phase P10X. 
P40XR.P100XR 
For 220-211JJV AC single ptiase 
supptles. With dust cover. 

I 10050 

AccessCKtes 

carrvtng case. satchel tvPe. 

I Inclined monocular head with 
vertlGll viewing tube for attac'*1g 
camera or TV camera. With w1ox 
eyepiece 

I Televlston 
tube 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

camera mounting 

stereo ..,oscope MIS8 
Magnification 10X and 30X. 
With Inclined eyetubeS. det1Ch
able stereo head. rotatable 
throuqh 360". rotating ObjeCtlVe 
turret. stable baSe With frosted 
stage plate. bullt-ln tight source 
provlC:lng lnddent and b al ISi • lltted 
mumlnatlon and ract and pinion 
focustng. Free working distance 
65mm. Eyepieces are high eye
Point for maximum vtewtng com
fOrt with or wttnout spectacles. 
Produces upright Image. 
Eyepieces w1ox 15.smm 
Ot>lectlveS - 1X and 3X 

For 220-240V AC single phase 
supplles. With dust cover. 

M858Stereo 

Accessories 
Carrvtng case. satchel rype_ 

Eyepieces. paired Wt sx 13mm. 

Eyepieces. paired W20X 14mm. 

Amplltytng lens. 1.SX. 

Micro attachmelr. for 35mm cam
era. Wll:hOut camera and T-mount. 

Stereozoom 111croscope M718 
lhgnlflatlon 7X to 30X. 
With Inclined eyetubeS. Cletacn· 
able stereozoorn head. rotatable 
through 36a'. stable mse with 
frosted stage plate. bullt·ln low 
voltage tight source providing 
lnddent and Ira! 1511 lltted 11Un*1a
tlon and rack and pinion focusing. 
Free working distance 11omm. 
Eyepieces are high eyepolnt for 
maximum vtewtng comfOrt with 
or without spectacles. Diopter 
correction on both eyepieces. 
Produees uprlgl'lt Image. 
Eyepieces -W10X 1Bmm 
Zoornpower-0.7X. 1X. 2X. 35 
FOr 220-240V AC Slngte ptiase 
suppttes. With dust cover. 

M788 Stereozo'lm 

Accessortes 
carrvtng case. satchel tYPe. 

Eyepieces W15X. 

Eyepieces W20X. 



• 144. Desiccators 
IG1ass 

Desleators 

I 
8orOSRlcate glass. DlmenSIOn 
given Is the diameter at the 
flange. WlthoUt dlSC. 

Knobld 

I 
l'~:'eQ·tO 

lll"''.'0 10 

SdlellllerllnOb Id 

1oonvn 
200mm 

pr 7'.l": IS 150mm 

I (ll' ;oo;. 75 2SOmm 

Sdllllller/YKUum 
With 24129 cone 5tOPCOdc-
rir-~'l7· ts 1sorrvn I ''fl!l7-;'() 200mm 

5Pare RobflO vacuum stoPCock 
with 24129 cone - Sft DE2SB·fii 

I DeslCCator DISCs 
Pet'forated metal. 

I 

I 
I 

I 
I 
I 
1· ' :···, [l(,'C)J 1< ~llll//,lf 

115mm 
150mm 
180mm 
200mm 
2'10mm 

Deslecators. Pym g1aa 
DlmenSIOn gtven IS the diameter 
at the flange. WlthoUt dlSC. 

ltnOl>COVW 
Of760·1S 
0£760·20 
OE162·15 
OE262·20 

150mm. 1590/02 
200mm. 1591/02 

spare cover 1somm 
sparecover200mm 

vacuum. :M/29 socut 
WlthoUt stoPCOdc-
OEX'i-15 150mm. 1593/02 
OE265·20 200mm.1594I02 

OE26715 

DE267-20 

RotaftO stOPCOdt,assembly 1&121 
03. 24129 for at>ove. 
OE268·10 

PerfOrated metal plates 
OF ;tf:!!· 15 for 150mm deslcCator 
Of163·20 for200mmdesk:cator 

I· i .·1 •. 'l I(' Pf /hi/ 1 •, 
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Plastic 
Deslecators. Azlon. vacuum 
Tough transparent ~bOliate 
top with o-mo seal. PolYPf'OPY· 
lene base deSlccant tray and per
~ plate. With stoPCock 
which acceptS &mm tJOre flexible 
vacwm tubing and PTFE plug In 
the top which turns to allow con
trolled admtsSIOn Of air. 
OF.'100· 15 150mm.DWA150 
DF/100·10 200mm.DWA200 
OE400· 15 2SOmm. DWA250 

OFll02·10 sparestDp(OdtOWA500 

DeslCCatOrs,AzlOn.Yacuum 
Tough transparent POIYarl!Onate 
top and base With o-mo seal. 
With polyarbonate/PTFE stop
cock and a pertorated ceramic 
plate. 
OFll10·12 215mm.DWA216 
OFll10·7r, 2A5mft\.DWA246 

OFll 10· lll Sl>iftStllPCOCiCOWAS10 

--I·--·--- '·. 

cabinets 
Desiccator cabinet. AZIOn 
Clear pe>lyStyfene With door sec
ured by catdW'! car. be stxked. 
ooor opening 1aa x 11omm. Over· 
all 225 )( 200 )( 168mm high. With 
slleaQf!I. 
0£425-10 RefOWA301 

DeSICUtor cabinets, Azton 
Yransparent acrvnc. with doWn· 
ward epening do<Y. secured by 
catcheS. With deSlcant tray, four 
shelf l)OSldOrlS and two perforated 
ShelYes. A · 11 hygrometer Is flt· 
tea. avera11 510 x 365 x 350mm 
high. 

DE430· 10 Ref DWMOO 

With gas Inlet for ftllng cablMt 
With Inert gas SUdl as nitrogen. 

DE430·25 RefDWM02 

DeslCCatOr/HumldltY cabtnet, , .. 
For dry storage Of SJ)edmenS 
under humkSlty using satuRted 
salt solUtlOnS. SOlkl state temper
ature control to 50"C ±1-C. SC.In· 
leSS steel Interior With seanng 
gasket, glaSs door and Shetves 
and stalnleSs steel deSlccant tray. 
Dial hygrometer IS ftttect. overall 
460 x 355 x 21smm h x w Ka. For 
220-240\f SOHz single Phase 
supplleS. 17SW. 
OE450·10 

,., ·'"" 



• 28· Balances 
1-,,,,rt·O·Gram Electronic Balances 

726 

IDHAUS 
Economlcally priced. POrtable ba· 
lances with selectable readout 

I and RS232 compatlbllltv on most 
models. 

• UQukl Crystal O~play In 
grams. ounces. pounds. troy 

I 
ounces pennyweight as 
Specified. 

• RS232 compatible Interface 
!except C301PI 1 • Push button tare 

• StalnlesS steel platfOrm !except 
C101 

I . AutnrnatlC Shut·off conserves 
battery 

• Negative readout sign on 
checkwelghlng mooe1 

I A wlr1e variety of systems. Soft· 
ware and appropriate connecting 
cables Is avallable for use with 
Port·O·Gram balances. Details on I reciuest. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I'•'•'''·•' 

I 

Port-<>-Cram" sertes 
Battery/l"':!!ns C>Peratlon. Supptled with stalnless steel platform. callt>ratlon mass. weighing scoop and 
mains adapter for e>peratlng the balance on 21/JJV 50'60Hz slngle ~ mains supptles. Requires but not 
supplled with 8 x 1.SV :.A allcallne batteries for battery operation. 

Model Descrtptton Qpaclty Parts 1teaaa0tt1tv PfJtfonn 
counting size 

FIR"'-1') 10 C151 An kleal balance for chemistry 150g Yes 0.0Sg 89mm 
education and for Jewellery soz o.oosoz x121mm 
apptlcatlons 100dWt 0.0Sdwt 

11Rlln!J 0:0 C501 lightweight and POrtable SOOg Yes 0.1g 89mm 
microprocessor ·contrOlled with 18oZ 0.010Z x121mm 
Instant full-range tare and 330dwt 1CIWt 
automatlC seff-callbratlon 11b 0.00021b 

160zt o.oosozt 

RR'1(1J 10 C3001 High capacity model. kleal 3000g Yes 1g 121mm 
for l)Ortable chectwelghlng 1100Z 0.10Z X10nm 
and counting appllcattons 2000dwt 1CIWt 
139991)CSI. Minimum piece 6.BlbS 0.002lb 
welghtO.Sg 1000Zt O.OSOzt 

11flll(l.1 10 C301P For wholesalerS and 300g No 0.1g 89mm 
manufacturers of precious 200dwt 0.1CIWt x121mm 
metals and fine Jewellery 100zt 0.005ozt 

1t1t1011 r;o C10 A small llghtwelght model so carat No 0.1 carat 89mm 
specially designed for the 10g 0.002g x121mm 
Jeweller 6.43CIWt 0.002CIWt 

Accessortes 

Rll·1 Ill Qf; carrying case 76525-01 comprising the vtnyt outer case only for mooels C151. cso1. C3001 and C301P 
11P1110 01.' carrvtng case 76526-00 for c10 only. 
RM to 10 Anti-theft lock and cable 

,.·n •· · · ~ · 
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l11edlanlcal Beam Single and Double Pan lfodels 

DllAUS 
lsertessos 

Qpaclty so.so. ~ltlvltv 0.01g 
with Single notehed beam. two 

I Slldlng POl$eS and Zeroing foot. 
Madel 505M has a removable pan; 
Model 505-10 haS a removable 
scoop and a gram-to-grain con-
version Chart. 

I 
.... ' -., '" SOSloll; pan 
... ' . - ... 505·10. scoop 

Model 101~10 

E 1010. 5enSltlvlty 0.01g 
SUSl)el1ded pan, magnetic 

• OradUate<I beam with 
mlcrometet and 5lldlng PQl5e; 500 
attacnment weight and plastlc 

E'. An Ideal precision balance 
field wort In blology. geology 
envtronmenta1 studies. over

all dimensions 250 x 105 x llOmm; 
mass1.3"~-

I 
I 
I 
I 
I 

Model 2«J0-1t 
tapadty 16kg. 5enSltlvlty 4.Sg 
With top IOadlng oan 248mm 
diameter. graduated tieam With 
Slkllng POlse and hanging 
weights. overan dimensions 565 
x 248 x 251mm. mass 13kg. 
RRI~ 10 

Model 111!1;> 
Qpadty 20kg. 5enSltlVlty 1g with 
top 1~1ng salnless steel pan 
280mm diameter. magnetic 
damping. gractuated beam with 
Sliding POlse. 2270g tare and 
auxlfllary weights. A very robust 
balance for heavy duty laboratory 
and lndustrtal w:elghlng_ Overall 
dlmenSIOns 860 x 280 x 270mm. 
mass 171cg. 
RR:l()(l·IO 

Accessory 
scoop 126. 530 x 300 x 1&0mm. 
stainless steel. with foot and 
counterweight. 
11n:m1.oi; 

Harvard ntp sertes 'MOOl1SOO 
Top IOadlng. with magne~a11y damped beams. Madel 1450 has a single 
beam. Other moe!els have two beams. Alternative pans and facmues 
as listed below. 

Accessory weights are necessary for weighing abOve 210g. 'Dre where 
specified Is 2259_ Readability Is o.1g. 

on_•r-_,., ,,, 1450-SD 2000g 
1550-SD 2000g 

""'r:" ~tl 1560-SD 2000g 

"'':'" ·1 • I 1510-00 2000g 
"" ~r-1 '''t 151'1-DT 2000g 

... ,~ 11o:r; ' • 1520-SD 20re1 

rr. ,-.-. ~., 1520·00 2000g 

No 
No 
Yes 

No 
Yes 

No 

No 

Stain~ Steel 
plate 
150mm dla. 

Stainless steel 
removable pan 
150X20mmdeep 

Stainless steel 
scoop 
300x150x70mm 

Polypropylene 
~oop 

300x1sox10mm 



•24. Bala11ces 
ltlldent ~~;~~~es 

E
and Inexpensive beam 

nces for elementary and 
rv SdloOI use but with 

PPfl ttons In Industry for Slm
pte weighing. 

~ ~ senSltlvlty 1g. Man~red from polypropytene 
and ABS. With Pivoting buckets 

f 
lch accept sollds or llQUlds. 
cM 10 

Ohaus Sd100l 1200 
capacity 2k9 senstt1v1ty 1g. With 

Eero adJustment. mechanical 
mP.'ng. recessect beam lndl
tor. steel knife edges. po1ys. 

tvrene pans and specific gravity 
facility. 

111;111 10 Wlthoutwelghtset 
II 7 IO 1J With weight set S0g X 1g 

Accessory 

mp and rOd set for specific 
ravlty me:Jsurement for SChool 
200 Moctels only. 

Jl11;11 ('t; 

I 

('If •r.·• 

I 

( 
I 
I 
I 

Analytlcal balanCe 
Capacity 2SOg sensitivity 2mg_ 
With brass beam. grey stovect 
enamel finish and t.vo plastic 
pans. Mounted on base With 
levelllng screws and beam 
release knob. 
n11;•.o 10 
nn7r:(l t:"' 

Steel knife edges 
Agate knife ed~ 

728 ------- ----- - - -- -

Mechanical Beam Single Pan Models 

DlfAU5 
A range of high qua~lty and sturdy sllcilng mass balances which are easv 
to Ol)erate and suit many applications In bOth lnoustry and education. 

Slldlng mass 
With Single suspended pan. dla. 90mm; height of !>tlrrup 175mm. The 
beam movement Is magnetically damped and zero actfustment Is pro
vided. A platform recessed In the case can be positioned for specific 
gravity measurements. No additional masses are required. 

MO<lel caoactty Readablllty Callbrat!on ------ -----
RRI00-10 Cent·O·Gram 311g 0.01g 4-beams 

311 
nri tc"l o;o Dlal·O·Gram 

310 

Accessories 

31Cg 

Pn tf')J rr. oust cover 110. vinyl 

0.01y 2-beamsplus 
vernier dial 
reading 
1{)1JX0.01g 

1m t0~ M kit t13. for holdln~ :..,all solids for specific gravity measure· 
ments. 
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Brookfield 
The standard instrument we 

use for measuring vi~ity is the 
Brookfield, our preference for this 
being based on the nature of clay slip 
rheology itself. Since the viscosity of 
a slip varies with its speed offtow, ~r 
'shearing rate', it is desirable to 
measure this property at a constant 
rate of shear, and this is a feature of 
the Brookfield which is not found in 
some other instruments. 

Which viscometer? 
Gallenkamp 
The Gallenkamp Torsion 

Viscometer is wideiy used in 
induetry and will give acceptable 
results for routine quality control i:-t 
the factory envircnment. However. 
the fact th2t is does not operate at a 
constant rate of shear makes it less 
useful in the measurement of 
viscosity. 

The conversion chart at the 
bottom of this page has been 
formulated from our own data and 
can be used to compare the results 
obtained from Gal lenkamp and 
Brookfield viscometers. 

Approximate Viscosity Conversion Chart 

I 40 

I 
I 
I 
I 

30 
Brookfield No. 3 Spindle 20 r.p.m. 

20 

Gallenkamp fl" Cyl. 30 swg. 

IO 
Poise 

0 

~overswing 

I 
--------t~t-------

I 
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I 

: 2.0 and 2.5 Specification Data 

I Chassis 
A monocoque chassis of 1aoricated s1ee1 i..•ate gives high 

I strength to weight ratio and full protection to ~omponents. 
Removable fuel tank. 

Engine 

I A Perkins 4. lM. water cooled, 4 cylinder diesel. complete with 
12 volt electrical starting equipment, develops 31kW (41bhp, at 
2 400 rev/min in accvrdance with BS AUA 141 a. Cubic capacit, _ 
1 760cm' (107.4in'). Compression ratio - 22:1. · 

I Exhaust 

Mast 
Robust fabricated open centre mast using rolled steel section 
uprights gives high streilgth to weight ratio. 
Widely spaced angled rollers are used throughout. 

Lift and Tilt 
Lift Cylinders - two single acting cylinders. with chromium 
plated rod and i1oned bore. Twin tilt cylinders - double acting 
deck mot;nted to give positive mast control. featuring spherical 
bearing on rod ends. 

Carriage· 
~esilienlly mounted (vertically) to overhead load ~uard, th·~ Heavy duty two plate fabricated construction with 4 roller 

I 
exh<1ust .?nsures lt'.at fumes are discharged so as to minimise syr;tem. conforms lo BITA/FEM (CLASS 11) international 
inconvenience to driver and those in the vicinity of the marhine. standards and offers improved visibility. 

Driveline Forks 

I A Brockhouse CA 11 transmission complete with hydrokinetic 
to~que converter. and inching control provides single speed 
forward/reverse througti tiydraulically actuated multi disc 
clutches. 

I Cooling System - cross flow radiator with integral oil cooler. 

Drive Axle 

I 
A double reduction type drive axle with helical primary and 
hypoid secondary gGars driving through a four-pinion 
differential gear and halfshafts. 

Steering 

I Full power hydraulic steering. Hydrc:ulic power is obtain~ from 
a preferential flow control valve within main hydraulic pump. 
Systern •everts to manual operation in the event of engine/ 

I 
pump failure. Cast box section t.~am SIP.er axle, mounted on 
bonded rubber bushes to allow sufficient wheel movement over 
uneven ground. Integral steer cylinder. 

I 
Hydraulics 
Gear type pump driven from transmission power take-off 
provides hydraulic power for steering and main services. 
Control valve - 3 spool, double acting, sandwich construction 

I 
type. Relief valve- incorpJrated into the main control valve and 
set at a pre-determined pressure io prevent overloading. Load 
lowering valve - directly mounted to the lift cylinder. prevents 
excessive rate of lowering in the event of a mast hose failure. 

I 
I 
I 
I 

Fully taper~ heat treated forged cartxm steel. with 
in!emational standard BITAIFEM mo1.1ntings. 

Overhead Guard 
Heavy duty rectangular section steel tubing. Conforms to FEM 
safety code. 

Driver Position and Controls 
Ergonomical!y designed driver controls permit unimpeded 
access to drhting poc;ilion from both sides of machine. Foot 
Brake - hydr'lulically operated through master cylinder to 
single leading shoe type brakes on front wheels. Inching 
Control - inching pedal located to thP. left of the brake pedal. 
permits fine inching/braking when in confined spaces. initial 
pedal travel disconnects drive then progressively applies 
service brakes. Hand Brnke - operates on the wheel brakes 
through cables and is independent of the foot brake. Seat - a 
fully upholstered si::mi-suspension unit mounted to permit fore 
and aft adjustment for complete driving comfort. Hydraulic 
Co;itrol Levers - mounted close to driver's right hand for ease of 
handling. forward/Reverse - control lever mounted to left of 
steering column. Instrumentation - fuel level. coolant 
temperature. electric hour meter, ignition and oil warning lights. 

Accessibility for Maintenance 
A hinged GAP engine cover (removable if required for 
maximum access) together with removable r:oor plate allows 
access to engine. transmission. hydraulics. battery and air 
cleaner. 



-~!'tanule11:tur_er ________ --r--------------+--L8llSl __ ng_Hen __ 1ey ____ r-L_an_~_ng_Hen_1e_y ___ _ 
2 Model Model designation 712.0 7125 

------- ---------------t---------------t----------+----------1 
3 Cdpac1ty kg (lb) 2 CXXl (4 400) 2 500 (f. 500) 

---- -- -----
4 Load centre mm (in) 500 (20) 500 (20) 

---- ---------------+----------------+---------+---------· 
5 Type ol drive Electric. diesel. petrol. LPG Diesel D•esel 

---t--------------t---------------+----------t----------1 
6 ~-Operator type Stand on/driver seated Driver seated Driver seated 

__ 7_ Tyre lront/rear P - Pneumatic. C -_Cush __ ion ______ P_IP ________ --+ ?IP 

8 ~Is • ~driven Number lront/rear "212 "212 

9 simplex Standard hn 

13 

Lilt 

mm(m) 

duplex Stand.ir<i hit 

duplex Standard free hit 

duplex FFL Special free hit 

lhickness 

width 

length standard 

2750 

275 

mm(in) 40 

mm(in) •'.X) 

mm (in) 1 CXXl 

(la!) 2 750 

(11) 275 

(1~'.) 40 (1%) 

(4; 100 (4) 

(40) 1 CXXl (40) 

Spacing mm mm (1n) 340 (13'.'i) 340 (13~ "l 
-------1 

max. mm (in) 995 (39) 395 (39) 

Till angle. mast Forward".'backward' 5110 5110 
-----------+----------+---------

Length less lorks 2455 (96%) 2455 !96~ il 

Width 1170 (46) 1 170 (46) 
--+----------+---------

Over a 11 dimensions Mast standard lowered 1 980 (78) 1 980 (78) 

mm(m) Mast standard raised 3275 (129) 3275 (129) 

Over load guard 2030 (00) 2 030 (00) 

Seat height 

outer mm(in) 2230 (88) 2230 188) 
19 Turning Radius inner mm(in) 

20 Axle centre to fork face mm(1n) 480 (19) 480 (19) 
-------+---

21 Aisle 90• stacking Dim without forks mm (in) 2675 (105~/.) 2675 (1()5',,) 
--~-------------t-----------------1-------

T urn in (mm (in) 
22 Aisle 90· ir.tersect1ng 

Turn out (mm(in) 

23 Stalllhty tador BIT A/FH.~ Satisfied Sat1sl1ed 
------------ ---+---------------t----------+---------

travel 

hit 

Laden/unladen kmih(mph) 1751175 (11/11) 1751175 

Laden/unladen mis (It/min) 0 4310.47 (86194) 0.37/0.47 

lower Laden/unladen mis (It/min) 0.30-055i6U-110) 

(11/11) 

(75194) 

·------------ ---------+---------~---------· Laden kN (lb) 
Drawbar pull Unladen kN (lb) 

Laden% 20 20 
Gr adeab1hty 

Unladen% 

30 Weight unladen kg (lb) 3 290 (7 24<i) 3 550 (7 810) 
-----------·----- ------

Front kg (lb) 4 800 

Rear kg (lb) 410 

5_630 _____ (12 300i 

420 i930) 

(10 740) 
31 Axle load laden (900) 

Number lront/reilr 212 212 -----32 

33 

34 

35 

Tyres Size Iron! 7.00 x 12 7 00 , 12 

Wheelbase 

36 Track Width 

37 

38 

39 

40 

41 

Ground Clearance 

Brakes 

42 Battery 

43 

44 

45 

46 

47 

48 

49 

~ 

~I 

~ 

~I 

~ 

llectrrc motors 

IC Engme 

Clutchi<.oupilng 

Speed control 

Drive dxlc 

A.1t1.d1110111ont 

Stuem~1 

-- - --------------if-- ------t 
Size rear 600. 9 

mm(1n) 1530 

Drive mm•·r1) 970 

Steer nim (in) 950 (37',) 

_M_as_r ___________ ,_nn;i(m) 115 (4'.-',) 

CE:ntre mm (in) 140 (5Y1) 

-----
600 • 9 

1530 

970 

950 

115 

140 

(6L) 

(38) 

(37'.--,) 

(4%) 
---

(5'-,) 
-- ------- --- -----------------+-------

service Pedal Hydraulic on drove axle 
---- ------------------+--- ------ ------------. -

parking Hand MP,!'.harncal on drove axle 

Type 

Volts 

Weight 

___ ------~-~=-~~=r~:d~:--=~ ~iJ Acid _____ _ 

kg(lb) 

Drive 1 h rating kW (hp) 
- ---- - - ·---- ---·- ---------

1111 15 mm rating kW (hp, 

Manulacturer type Perkins 4 100 Perkins 4 100 
·-- - - - -- ·-------------

BS AUA 141 a rating kW (bhp) 31 (41, 31 (~I) 
----- ---------------- --------- __ --------- ----- ----

2 400 2400 

Cylinders/cycles/cm• 

Fuul consumption 

( 1n') 41411 7f:IJ ( 107 4) 41411 760 ( 107 4) 

Type 

Typo of gear change 

Number ol speeds FIA 

Typ" 

fype 

m kg (m lb) 

----------------- --
ZJ;> <JlkW h (0 40 !b/bhp h) 

r ()rque converter ·r· ---- - ---------
Mecharnc~I -~---------- · 1 11i . • - . ------ -

Mechanical 

111 

Heavy duty double reductoc>n 

1960 - - ---~ 17~ _6(X)l_ l 2_45()_ . (214 500) 

Full power ~·ydrostatlc 



II 

I 
I 

I 
I 
I 

T a 
A 

r---21(•) 
21 

I 

I 
I 

I 

I Load Centre 

Model 7/2.0 

I 
---

1800 I 2000 1 415 
4400 4 000 3120 

1960 1700 1385 

Capaciiy up to 
3 800 mm (150 iri) iift 

Capacity@ 
4 000 mm (15A in) lift 3060 

-----

I Capacity@ 
4600mmi161 rn) lift 

431~ 3920 
1840 1 6&J 
4050 3660 

1300 
2860 

Capacity@ 1760 1 580 I 1245 
3880 34&) 2740 

----
1650 1480 1165 
:3C30 3300 2570 

I 
5 000 mm (197 inj lift 

Capacity@ 
5 550 mm 1219 in) lift 

I 
Modtl 71'2.5 

ci;ia~ity u,J i~- 2~ -2 2oo I 1 ->20 
3 800 ml""'; (150 in) liit 5 500 i 5 OCV 3 570 

I 
Ca~~ity @! - ----- -2 450I- -2 210 1 620 
4 C.'.lO mm ( i58 in) lift 5 390 4 900 3 510 
------------------ - - -- --- -------- ------ ------
~pa~~ 2~ 2~ 1~ 
4 60li mm ( 161 ini lift 5 I.fl) 4 600 3 570 

I 
·- -------------------· ------· --- ----------
Capacity (a'J 2 200 1 990 1 550 
5 000 mm (197 in) l•ft 4 8".0 4 400 3 420 

I 
I 

2060 
4540 

1360 
4 120 

1460 
32"20 

712.0 712.5 

mm In mm In 

A 3455 136Y. 3455 136Y. 

B 2455 96Y. 2455 96Y. 

c lCXi x 40 4 x 1Y2 100 x 40 4 )( 1Vi 

0 980 38Y. 980 38Y. 

E 2750 1(1J 2750 108 

F 1170 46 1170 46 

G 445 17Y. 445 17Y. 

H 500 20 500 2'J 

J 1 5.'l) 60 1 5.'l) 60 

K 1105 43Y. 1105 43Y. 

L 620 24Y2 620 24~'2 

M 115 4Y. 115 4Y. 

N 140 5~-'i 140 5Y. 
~--+-----~---~----+---p 340 13Y. 340 13Y. 

Q 995 39 995 39 

A 5 degree 5 degree 

s 10 degree 10 degree 

T 1 000 40 1 000 40 

u 2030 M 2o:JJ 80 
----+-----~----

19 2230 88 2230 88 

19(a) 

21 2675 105Y. 2675 

21(a) 3675 145Y. 3675 

load Centre 

Model 

Capacity up to 
4 390 mm (173 in) lift 
-------

1680 
3 700 

Capacity (ci/ 1 600 

~
4 7~ mm (189 in) lift 3 520 

Capacity (ij) 1 560 

~
~~~~ (196_i~~ -- _:1 ~ 
Capacity (qi 1 440 
5 590 mm (220 in) lift 3 170 
--------------- ---
Capacity© 1 360 
5 ~ mm (236 in) lrft 2 990 

Model 

Capacity up to 
4 390 mm (173 in) lift 

Capacity <@ 
4 790 mm (189 in) lift 
----- - -· --------- --- - -- .. - -

2 100 
4620 

2000 
4 400 

Capacity<@ 1 950 
4 990 mm ( 196 in) lift 4 290 
-- ---- - -· --- -· -- -· ---- --- --
Capacity @! 1 800 
5 590 mm (?20 :I"\ lift 3 9EiO 

Capacity@ 
5 990 mm (236 in) iift 

1 700 
3 740 

7/2.0 

1 5 i:l 
3360 

1440 
3200 

---
1400 
3120 

1300 
2880 

1 220 
2 720 

7/2.5 
----

1900 
4200 

1 810 
4000 

1 760 
3900 

--- - ---
1630 
3600 

1540 
3400 

105Y. 

145Y. 

1185 
2610 

1130 
2490 

1100 
2420 

1 015 
2240 

960 
2120 

------
1 485 
3270 

-------
1 415 
3 120 

1 380 
3040 

1 270 
2800 

1 200 
2640 




