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Mention of {irm names and commercial products does not imply the

endorsement ¢f the United Nations Industrial Develcpment Jrganication (UNIDG).

The monetary unit in Malawi is the kwacha (K). During the veriod covered
oy the report, the value of t¢hc kwacha in relation to the Jnited States dollar

was 3US 1 = K 1.07.
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Withir the framework ¢f the United lNaticns Develomment Programms (UITT.

"Giass Industry" (DF/MIW/8C,00-, &r expert was sent ty ithe Unitel

E Tl -Ye b
- uLle» -

Netions Indusirial Develomment Orgarnizeticn (UWIDC), aciing es execuling

T -

UIDT, tz Malewi tc ipvestigete the possitility aad make

- o
ggency for

arrreisels for the menufac.ure of clay-vased fine ceremic rreducts in Melewl.

The missicn was carried ouz fror 1k June tc 31 July 1982, The following ere

<he meir ceonclusions and recommendations

I. Malawl offers & relstively smell market for eazrihenwere, wall tiles and
szritary were,

2. There gre large reserves of zlay negr Linthipe, salitetle mostly for
& Eau ] v
earthenware.

3. Or ithe basis o‘ impor+< figures it seems feasibl: thet 13¢,000 pieces of
earthenwere, 2C,00C r° of well tiles and £,60C pieces of canitary were could be
mam. factured and scid ir Msalawi.

L. 4 combired smelli-scale operatior comprising the menufacture ¢ gll ihree
of the above products under one rocf seems tc offer & better chance of success
thar separste manufactures.

. ' The outlook for the combined operatior wouléd be better if it could be
oreted within the gless-meking operstior that is being planned.

'U \n

ncor

e

€. I- visw ¢f :he small market for earthenware it is recommended that
aliernagte approaches tc its manufacture be considered. Saucers andé flatware could

be rresszd Irox glass, or dinnervare cowld he manufactured et <the artisanzl level.,
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Trne meport "Glass Menufacture in Malewl (DF/AMIW/ZT/C0 C- wmarclh ¢
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rersQommenass ToeT U0 DoOSSICLILITY QoL manulaciuring LT S_EWL o gveDaszel gools,
s -~ el - ~7 O 3 ~- = o= ! -~ -
SUCL &85 We__L T-leS, DETLIYOOL WwWE. . Il1TIlags, S&nlTtery were, aQmestic/ocmerllel

fletware aud no_low-warse. a&s well es low-voltage insulators, be investigatel

roLlowlng the request Irom the Govermment of Melawl UNIDI sert Iar KEnlzek,

- 2 PR 5 a - Fal LT - A - VT et
expert lr mariel research and preparaiiur of fessitilizy studies, 1o Maiswd

£

igate tihe possitility and make eppreisals for the menufecture of
L

TC lnves

ct

n Meiawi. The missior was carried ou:

[EN

clzy-basad fine ceramic products

frez Il June te 31 Jwly 1952,

The exper:t ascertained thas: & market smounting tc K 21C,20C per year 41

o

exist as of 1¥75. Irn view of its reletively smell size the expert sugges:ted

thet the manufacture cf poittery ir Melewi woulé be more justifiable economically
if & multi-purpose plant menufecturing wall tiles, sanitarr ware end

Dotiery were ¢stablisred.

Thne intsrest ir the menufacture of cley-based goods was aroused ageir witib
the discovery of e clay at Linthipe, 3C ¥ from Lilongwe, ani of clay-beering
sanl Geposits &%t Mchinii in 1678 and the idee tc beneficiate it o produce
glass-cuality sand and develor & gless-masing indus*ry. The seni ccornteines
1 tc £ per cent alurmine so that the anticipeatel yield c¢f L per cent was
possitle, since about k,307 tons per vear were to be beneficieted.™

Tris would mear ebout 157 ton: ¢f clay per veer, whick could te used Irn

the menufacture of certein clav-based product




CONCIUSIONS ANT RECOMMENDATIONS
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ie.gwl olfers & releltlvely smell market fur ezrthenware, weil tiles

end sernitery ware.

EONRAES

2. There are lgrge reserves cf clay rpesr Linthipe having & buff Siring

Zinikipe cler is suiteble for the manufacture of earthenwarc-iype

ware cannot oe decised withcut extensive tesis.

5. Not enough evidence is esveilable tc decide whather enougk clay car oe

geined from the Mekinii sand and whether it is of adeguete cuelizy.
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€. Cn ihe besies of impert figir

P

ol earthenware, 25,000 r” of wsll tiles and €,00C vieces cf sernitery were

YA Y .y o 2 A 4 e
could be menulactured ani sold ir Melew:.
-

/. A combineC smell-scele operatinr comprising the maznufacture of all
a

three of the above rroducts under one Yool ssems to ¢ffer g petter chance oF

B

success ©

r. separete manufaciures.

E. At the level cof manufacture compaiitle wi+h the estimatei marke* “he
envisaged combined operation is of guesiionatle profitatrility.
S. Nevertiheless the project is sensitive tc increases ir the scele oF

oreration ani imgroved revenue.

1Z. Tne outlook for the comtinel operatior as envisaged Iin annexes II7,
- e e o sl . . ~ - R
<V oand VvV owould Tte betier I It could be Incorporzield withirn the glzss-zmaiing

cperatior tha* It being planned.

12, In view ¢f <he smell merket Tor eerthenware alternate zrrroaches ¢
i1te manufecture should be considerexz.
.z. CSeucers ani ‘latware coull, For Instance, be pressed Trom glase and

r N - < e e - Pl A - P ] - 2 e 5 oo
tnelr seie might widern the rance ¢f proiucte manufastured Tty the rroposed
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Since 3 dezgiled market studyv was 1ot possitie because of the time imiz
offizial import statistics suprlemented by interviews of leading irperiers or

>etallers were usel e&s the basis for Tris raTors.

The gvailable market is small (see smpex I, tetie 1). The amount

Ang it Iz &iffizuls 1o imagine that the totel vearly revenue eassosistec with

it czould support ar adecguzte ajdministiratior and competerni techricel menagement.

The consideratie veriztiorn irn the Imvort figures might be due 1o sporadi
purcheses of dinnerware by hotels. Feor thlis reason, the import figores can

Do O

hardly pe used for extrepolating the Trend for future demands.

£ possible market in the country.

Furthermore, the comparatively high imporzis in 137¢ and 2951 are prouvatli;

for outside cladéding, probatly affected <he impor:

or Thz desis ¢f the avaeilavle import figures the trend for future demands

cannct te extrapcliated.

Ths Imnor: figures snowrn irn tetle - are supposel ¢ Inzlude those of

Fad - r - hl - aea T A p - - “ a4y ; - - -
LL0Zr Tlles, £fTer consuliting severe. ouliders, Tne expert Conciuder nel Tnege
- i, T e ] sy @, - 2 oA P, oo a0,

TroZucTs are TTiZ usSed 1r Tie country s$C O TNAT TL2ir 1mnactt on Tns Clliclian

o

Hotel or impstitution cinnerware must, however, be excluded wher considering
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lmperT Ilgures 1S Delleved T e sLighh.
SELITETY wWare

s N : T - -3 ~ ) P Sl
The import figures for sanitary Wars are SICILET TC TLOSE 1OT We.o
- o - PR I - 2 2 T s P o2 . -
v-zes. here, tyuz, caution snouald be exercised I using these figures TC
-3 - vy o= iy 3 e 453 Poa TG ~Af A ANT rispec geems
estimete fulture markews. The import figure for .yo. &I T.OU. T1ECES S29SlE
3 by — - o ) 1gms - 5 a7 =% - 3 F
more Irn line with the figures for 1973, 1G67c and 1877 Thar with those for

1378, 1%7% and 195C. I- estimsting the size ¢f the market one shoull bear

- - ) o L - =
nUE .28c Thal Oong€ np=... CL o=

The clay denosits of Linthips nave now beer guite well extlored eand
tested Ty the Mzlawl Geological Survey =T Zomia. o0 fer twc melir clay bodies

lated, of which the so—called arez % zppears t¢ be more proxising
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pecause its clay conteine ess Irorn oxide. The totel clay bearing arez Is

The revw cliey is derk grey vwher mcist and feels as bail clay does excer’
for its gritiinesz, ©Particle size enslvses shown in annex ZI indicate thet

«

he content cf 13{ 1 particles veries from about S te 2L per cernt. Turinermore,

eases largelr irn The same proporticn as that of particles under L ux
. Apart frorx thics ané the rather high irorn oxide content, the chermica
20mMpositions regemtle those of arn average vall cliay. The clays are easily

o e 3 P PN > Sy Y, Do S yms ~ - -
aefiozzulared thnrcugr additions of scliur silicate., The few Jiring Tests Tnal

nere LS nC aroarent Cra’tKxing s£llner LI CrVILE

- - Fal Pl 4 P ) e L m5 ol e = J A A
Trhe filrven sclour i1z ouff, of ratner unclgntir huse. Thnese resulls Lnlice
e ez "L - A B L AT AT AT H s ap e o wo Teadiec . e, sunt
net —h: Lipthivecier cooll Te usel 10 oomIOunding earthenwars LOLl1eC0, L.f. SM
: PR Y A e A 2 e ™ v A -
ey icicins weter zizIrriicn of arcun: , Ter cernt.
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Cley from the Mehinii sand

ror +he Mchin?i sand has not beer testel ir & more or

less pure state. 4 samplie obitelned from the crude Damdbe sand, reportedly

only ebout L per cent of particles under & uyz. TFew sedimentrtior tTests thet

couid be mads by the experts showed the sand sedimenis out of the suspension
Witk some &ifficulzty pecause of their fineness. Thnerefore, 1 the sampie

Thnel hes beern examined 1s represertative 9f The materiszl <het will GiTlmEeteiy

become evailetble once the sand beneficiating opers ion gets started, Ihe
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everntusl send-deriveld clzv cannot be cousidereld a viatle raw mezte
menufacture of clay-dased products. I might be advisatie ¢ delaxr decision
on the sutject until samples of cley obteined by liguid beneficiaztior under
industrial conditions become avallatble.

Tne manufacTure of mest fine cerazxic producte reguires, apart from clays,

[
0

veriatle amounts of 200-mesh silica. It is envisaged thet the minus 1205-mesh

sand, which will be discardeld in the beneficistiorn operatiorn and of whickh <the
cruie sand conteins sbout 37 per cent, could be used for the purpose.

Sizing *he overztions

rarthenwers

Ir trying to size the operetions several limiting factors have to te
considered. The first is the appeel Melawl dinnerware might have for
orospective buyvers. Investigation of the reteil market shows tThet the ware
against which the Melawi-made dinnerwere will be exp.cted 1o compete Is mestly
wnite earthenwszre. Due t¢c the charactertistics of the avaeilatle c¢lizys the

Melewi-made earthenware will not be white but of ouff colour, wris:i w2l2

- EIN

automaticelly dirminish its seles eppeal for & puyer used tc white dinnerware,

Tne buff ccleowr of the body could De covered with & wkite opague glaze,

excert that earthenware chivps eesily thus revealing the body colour below,

wricr contrests shartly with the white glaze., Covering & dark bodxr ccleur

laght B 2P - LY - - - Do S o . i y - 7 ~ Xe ~
_ne manulatiure oI viITriILel Ldlnnerwirse, nowaever, CanndTt D recormenaed

oodiles 1z Infinitell more

(0]

- e = - “. SN R S
&7 TnlL 5lade Decfadse Tne compdundling of TLTrecuy

oy éry sieving througk & 30C mesh [though 10 mest seems more likely, contained
D




orizical ani sc Is its firing. TFurthermore, feldspz, wnich 1s reguired for
It 2t tke time peing, would have to be imporied et considershle west. Woize
nepghenyl sienite occwrs in the country but rlans for Its expleitation and
beneficiatiorn have s¢ far not progrzssed beyond the experimentel staze.

Tne manufacture of vitreous oroducts reguires the egvellatilisy ¢f an

react oo addiitions of fluxes. Alsc If viirifiel dinnerware wers coverse: witkh

-y - ~ = T egman ot - b S - TR T <A
wIilee Opvagjue z.azes, 1T would heve T¢ M= On=Zl&8le Cg2tdrated, WwWIlTh wWwou.d

thenwere, orn the otber hand, covered with & traznsparent
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der-gleze decorstel and made attractive by spray-

It Is recommended, however, thezt once the manufacture of earthenware
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has Deen brought under control and the firing end fluxing characte
the clay clermed up, experiments witk the vossitle manufacture of vitireous

dinnerware should be

e

nitiate

H.

Under the conditions outlined above it is unreslistic tc exvec:
that Malawi-made earthenware would be able t¢ capture more than 5C per cent
of the market extrapolated tc 1987, as showr in eniex T, Texle 1, namely
132,00C pieces per year. And ever the: esmount seems quite high since it
comes close to 8C per cent of the total poitery imports ir 195C end very

near Tc that imported in 1551.

The tentaztive output put forward above will be made ur of 2L,000
place-setnings composed of one cur ané saucer, one 18-cm side dish, & Zi-cm

soup dish end cne 25-ck main dish. Hollow-wars, as for example Teapots, mev

dlsregaried at present since the retic

The sizuation Is much more favouratle for waell tileg. Here +he oud
[N

Jiring colour of the clay is not & drawback. The buyer has become used by

now tc aerk-coloured bodlies, whict car be casily hidder oy the veryr opague

ot me T e Vo an . N
Loonge Linilalpne cley anpears 1o e nu

irely uniferr flux. Nothing is known a&s yet £bout the firing charactericti

nigh wz—er absorptl
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Lolal DULLllng 0T LI.0nEwWe was jusTt aldout over.s—

It was comnsidered advisatle o disregard the axeessively nigh imnort figures

. for 137C ani 13%1 and concentraie cn the more sieady ones for 1878 and 1031, Tn
1957 filgure extrarclieteld =c 21987 gzve & tentative merket of somewhet over

. 52,000 22 per vear. Twoc thirds cf this potentlal market coull be capiured

=

oy & locel Industrr. Ynis would pe close “ec 20,000 T per year cr aprroximately
332,007 tiles meastring 2% oo x 1t cx. In afdiliorn to the Traditional wall
tiles there might be =z potertiel merkel for ekir products, in the manulaciure

of whick more or iless the same technology is used. Suck products wourd include
floor tiles encd glazed cladding meterisls.

s2d ir Melawi, the standeri flooring meterial being terrazo made wiih imperied

[

wnite cement. The lowest cost for this type of floore is about ¥ 20 per &

excluding overheads, profits and supervision. Cortractors' prices are

the pest decades besrn
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i zterials and towards the so-called
guarry tiles", i.e. perous tiles coversd oy me., non-slipping glazes and oftexn

-

: could be developed and marketed in Malawi.

Tiles for cutside claddings slsc cffer vossibilities. The only examples
¢f such cladding are the buildings ¢f ihe Keserve Benk ané the Commercial
Benk &% Lllongwe Ffor whick close tc 97,000 tiles were imported Ifror the Federa-
a

Republic c© Germany Tbesweern 137¢ and 1981. These tiles were 2t cm x lz cm x 1
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should be somewhe:t smeller, namely 25.7 ¢z x 2.1 cm to conform witk the brick

Since tzae epove products dc not nave & ready merket at thls time, the

pogsitle demend for ther cennot te estimated. It ig recommended, however, thet




Sanitar: ware
wWitr sanilery wers, toc, the Ligh-import vears of I18TH ) 107C gni 105D
miuST ne &7 sregowias Tar=vmay o= e = IR0 Y - Sndip = L erm AP T WD T an
4S5t 22 QLSregerasd.  LXITEdnC.ETion Te LIV gives & figure cf 4 2oc Tieles

o - oA 5 - .. {< rehacs T oarn3 o+ )
Cl &ssoried sanilery were (wesh-basirn, WC bowl ani <1z
about 70 per cernt of imporis could be substitutred by

-~ - o - - -l Al LN T
ware EIiVes & Tentetlve marget cf C,DJ\. Ta.ecoe lLer reer

Sarnitary ware could be manulactured .n Malawi, In genersl the saniztary-wars
technclogy is not sc complex since it ipvelves giip-cesting in tlester miula

Witk properiy designed modele ané edequate mouids - cest fror case, moulids
- - - - - 3

acqguired sbroad - the menua® casting overation shoulé be relatively simrle.

Cthervise lossec mount and the rrofitability cf the cperaziion is endangered.

and thelir conptinuizy. It became customery tc employ ur to five different
cleys or the well-provern princirlie that variations iIr <he properzies c¢f

c e . . . . - L
individuel cleys are likely to cancel themsslives out.—

The aveilebility of =z single clay only may maeke the zchievement of rroper

and constent casting characteristics problematic. In fact, notaing is knowr
1

2t the time ¢f writing sbout defloceuledility cf the Linthipe clay except

o]

b2

w“hat [t reacts favourably to zdditions cf electrolytes, such es sodiurm silicate.

The vitrification characteristics of the Linthipe clay, and particulariy

its reaction to additions of fiuxes is ano-her protlex.

L cortinel ovperstion

At this point it is necessary .o make & preliminary celeulation of the

eprroximete selesc reven

[
tn

on the basic of the output: erriveld e. ir the preceding

sestions using wnolesale prices secured ir individual interviews wiil imporzers:
Lnticipated Lyoproyimate Totel vearliy
cutout wnclesale price revenue

‘Picces’ (¥weches (Yweches

— . . . - e
Larinenvars 137 27 1.0C 132 00C
w - - onr o Ar - bey 27T N
Wz . T.L_&:% 32700 L2 217 0%

. -~ - -~ -~ oy
Sanltary ware c ol7 .0 530 202
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The menufacture ¢f earthenwere gs envisaged

- Y +~ 3 Paeae Sy = h S

T & protlex thar arithing elss. In accoriance

- hr ~ o — = - - P Tovd <o e ™ >
tne vliapned oulput is very all. ot it will osti
~s £ < - T o~ - - e - -

of & foreigrn technicier. It 28nnot be expected

- -1 .- ~v < adin} - - ~av . - R - - “~ o T
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i/ A.7. Mndele, "4 provisionsl estimeticr of reserve and cf gless
sends Ir parts of Samphele Z, Sankhani Tistriat”,
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Surver o
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Tween 178C

Zy an < C. Trench Lid. 71, 1ported for ihe
tullding of The Seserve and Commarcia®l Barnks close to 20,000 20 oz x 12 o
“iles weigking spproximetely o tons. {(Parsonel comrunicetics “rom 4.1.C.

ir, Managing Director:.

2. DPersonsl commuriceticrn from L.V. Roper, Manager, Tne Roberts Jons<rucstiorn
o, zd. {Malaws .
; .. . . - . - . .
L/ The Tollowing is & good exarmple of “he compiexi<iy of saniztary wers
sliy formuletions:

Feerless chinz clay

27 cnine clay

E - 2 Badry tlack eclay
- - -

2 - 2 Badry nlack cliay
~ N - - -

c. and T, balill clay
Martin ° bell clay

Source: Hilgore Ceramics Cor

fmerica.
3/

®.C. Box 2LC,

Personal communicetiorn £
_ilongwe.
22 communiceliorn,

Lts.

“ercenteage
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H ~
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c.5
£.c
TN
PYSS BV
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£.C
10C.¢C

poretion, ¥Yilgere, Texas,
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N [

rom Eraciides, Branch Manager,
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IMPIRTS 2T DOTTERY

IMPCRT TIZRY, FLOCE AT WALL TILIS ANT SANTTARY ¥WARE

Tetle 1. Imporis of potiery—~

Valus
Amourt {thousands c* y Srice per tiece
Vear {tons) kwachas) lumber of pieces~ (kweches )

1673 5¢ 123 1€3 B8S C.7%
167¢€ 5¢ 102 162 111 .88
1977 &8¢ 15z 222 222 C.cs
1378 73 182 202 778 £.9C
1878 8% 193 2u7 222 c.7¢
1950 P 143 172 222 .87
/
1081 L 181 133 333 1.3

. 4
O
o
1
J
=
O
' 2}
n
]
ny
N
Ny
ny

Sourze: Annual Statement of External Trade 1379, Lational
Statigvical Jffice, May 1981, ané personel informastion.

a/ Mezlawl Custor Classificatziorn £3.110003%.
t/ Calculzted orn the basis of average viece weight of 38 £.
2/ Extrapolated from offizial 11 monihs Sigures.

Tar T+~ an € -3 - R P
/' Zxtrapolated from the trend line.
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Annex 11
ANALYSIS OF [LINTHIPR (.‘I./\YE/

(Percentage)

Farticle size  (1m) Chemicen) eumpnsitinnﬁ/
PRI P < i) (}I) (’: </l < ,;'i(),. o ‘” "!,,,“ ' Ca(} ! K| .“ i'\.,‘() P ’lJ
Type ' ; : } A ,
RN USSR SR —- s - RS I, ————
1 [ AR NS o 1, 111 ). 10,6 W0 bl 0.9 0,4 1.0
1 B R R vin LS 1, A3 Ao LS NN 3,1 1.0 0,7 (', 3 1.9
' : / b ¢ ' 0, G, ) [
) | e Uhy LB ')r-{ ’?- ’ '!').(' ]’]o' /!"- %lnl . . 4 ) }
X i v Wy S TR % R A06.0
. | . '
N LR NP BT L ANV 1117 14,9 M. 9 1,0 Tt Oy 0 O, 1,4 o
)
, i, (.1 Tie T Gf. TN A0 oh Ye'e A L 1.0 LRI (A 0,4 .
ot b orees Lo ares L eosr Lt ey s L owg L eas L oss L oge | o0

Soeurce: Malawi Geologicnl Survey,

1/ loss on ignition and Tio? not availavle at Lhe time of wriling.
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Combined cperation

See Findings, Raw Materisls.

Locetion

Sez Findings, Pre-feasibility S:tudy.

o

roiect engineering

Earthenware cperstion, Scheduie 1
Wall tile operation, Schedulie 2
Sanitery ware operation, Schedule 3
Processes

See Findings, Technology.

Manpower and menagement

Foreign superrisors

r/

Skilled sta< =

}-
(93]

Unskillied labour

Project scheduling

Totel implementation time

6L

1 months




_ocally turchased equipment, Scheduie 7 2,300
Consw.tents &nd engineering expenses, Scheduie € 2c3,230C

Cverhead expenses during planning and construciion

- P .- - “t Eorn
T2rifld, Sthedu.e © Rt
- - -
1,38¢,062
< .~ 1 2F
Contingenty 15,908
1,527 £
1,527,392
N o)

- - - - - - r
Wworking capitali~ 152,387
. o
~.T5-,322

Sommercizl urofizarilizy

132,00 pieces cf asscried earthanwere at K 1.1C

: 1Tha Ann

par tiece 225,000
A7 AnA 1 E - 1 Z —ye T - + ¥~ 2= =2 2T AN~
200,000 L% e x 1% om well tiies gt K C.2% per tiece 312,30

(&)
AN
f&

Clay and silica, Schedules 10-13 7,

>

O
[@ R
[t} =

eildspar (imported), Schedule 1L i1,

Plaster {imported), Schedule 13 g,

. . - - ~ - re H
Amortizatior ¢of case moulds, Schedule 1€ £3C
2 3 A o o~
Glaze, steins and colours, Schedules 17 and 172 P2t
Tower 82,00C

Manpower, Schedules 15, 154 17,728

£
f
lA
l_.l
O
rn
Nl
-
D
o
(&}

Spare parte andé supclies, Sche

Tecnnicel management, Schedule 21 214,20C

Eefractories, Schedules Zz, 22 and 24 T,30%
T_ushing nardware for 2,207 tenk 2z,00C
Cartons end packeging, Schneduie 2° 12,220

Liministretion, Szhedule 2¢ 358,700




- 25 -
Seies tax, 1C per cent §3,3a0
Lanuel sround rent >,k82
LS At r
e 3920
Derreciation, Schaduies S, 64 zné 6T 82,000
Tctes 6253515

Profitebility celculetions
Saies revenue 863,90
7 -
Jpereting COST -02%,3.:
-7
. ~ ~/
Gross rrofii before tax— 238,382
5C per cent corporate tex -219,192
et profix Zig,lon
i1c
- F. - anay- — - NY = T AT apw Aprs
XatTe CI reTuirn = s X due L ew; oer cent
L ,C0=
1,654

Repeyment perini

e

a/ It 2l

1s assumed thet they will

Three-month operating expenses.

/o am . . -
&/ Tifty per cent corporate tax is 1
negotiatad.

Bvodn, ot
Frocauct

ion scneuules

become skillec afier

-

H

thei

Zerthenware operation

evied orn eill profits but reba
Tieces
Ter gay Ter yeer




Tc press 3,75C 2,123,002
Te risque-Fire z,52¢ >,058,82¢
T~ E:_;ﬂst_-"~s~~. 2 223 - Q -
.C ELC b S 222 - OVQU‘-)“-
Schedule 3. Sanitery ware operetion
Sroduction schedulies
Pieces
Per day Der vear

m - -~ ~nn
c c2st 25 T4 332
~ - ~~ -~

Te Pire 23 €,k

. . al
and site preparatior— ‘

o]
N

Schedule L. Ia
Kwachas

Develorment charge per heciare

[ AN

n

W B
O

-
~3
w M
o

\O

Totel charge

e/ Nc size preperation reguired, only development charge.

lal

Schedule 5. CIvil engineering

Kwachas
. - T + 1 a7 2 ?)_.'A 000
L metres nigh at ¥ 170/m 3LC,000
Septic tanks for LO people 1,600
Sziimentation tank 17,000
- e LE - Y-
2,027 &7 of concrete loors et ¥ 22/m 22,002
TC m wire-mesh Tence ai ¥ 20/m 11,k0C

262,00C
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1Ztrating screen, 2,000 1/z

drive ané propeller for rixing erk
agitetor for storage ark

acivetory for cake Tliimgzer
aritator for glir s=o
filter press, C.6 x C.€ & cakes

nvdrauiic pumr for filier presc
silip-transfer oumps, compressed alir cpersted
drv par grinder (“or filtercakes)

dry vitrating screer (for filzercakes)

gir compressor 1C &~ /h

Al

racuur extruder (pug rill- - meximur slug diameter 10

ligger ané jolley mashines viih nhead cups
friction lnaad-operated press
Z-cavity Zies for i !

I2 o x 1% cm tiles
weighing scele for plastier, 5C z
rlester mixer, 7.5 om propeller, varieblie spzed

.

-
erecvec
~ |
jMnyy]

mechinec cast-iron back-ur rings [for plester moulds)

vatiern maker's -avne ané turntabl
semi-2<ne skids, 60 x 120

1 %ters for skids

Silir lines ané hose for casters
spray-pots with guns hese oné fittings
retres roller convevor, 3C cr

ball mill € 50 cr x 6C cm with lining
separator, 50 cx ¢

Terrcfilter with reciifier AC/DC
sorey booth

decorating svrav minms with hose
Yanding whirier (hand opera: gc é)

ané balls

electric shuttle kilin, 7.5 &° apacity
Lisce laneous equirment {tlasiic buckeis, tubs ete. )

Comtined operation
Zarthenwere

Sanizary ware

) by

v 3
3
[\1
e
} o
ot
'l
P
0
1z

17
'

OO MO0 LA IO IINTOOOMIAOOOOCOOGO

It
ot
’J
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tn tn
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- o~ _ T - - P
mamoie s L2 Vnabsmawe maasc eTelteld
Sineduls o4, Moghonery Tess

M-~ % 5 ~ - & ce Lot IS

Tctal landeld cost of egulipment Lol 330

- Seieqe (e == N

Tmport 2uty (3%, s .=Ck

e e ~=r

492,95z

- - [l Lo Ao=

Instellezion (1C2%) 45, 003

‘ [ PN & ~ s 2 S E SL-
. s ~ s -

Total costv of iInstellied egulirment Sut,ob”

b - N S e D + < NG -~ [a}] z

Elecsric instellation 2% of ¥ 1,05G,uL] 21,18¢

- - ~ e S
LOCEL.Y 22JUlTreld egurmmernt Ovoyv.
- je*< .2 xioelele
Uepreziziicn On edulnpmernt z37,0C2C

Lun Veagr :’:),33_

Schedule 6. ¥iln spece reguirement: comtined oOperation

Cubis meires/vear

Ee: cnenvere Operatlicn

O
ny
=

«©
"
O

[

Well tile operation )

(8]
‘O
I~

Saritary ware operaticn

A8}
-
“©

~
~J

Totel

Number of firings per year 30C

-
[SN]

e N 8
Eilr space reguired €.

Schedule 67. F¥ilr space reguirement: earthenware operatiorn

P ey Per vear
Zer aey o8 Yeer
RBiscue firing

- - - - : 7 ~nr
Dieces 0 be bisque-firec °33 1eC, 00T

= - -
Volume ¢f pieceg per &~ 683
¥ilr spece reguired, m° 0.7 23L

. , PR
Tieces tC be glost-fired Lo 143,156
")

Tieces per r” of kilr spece 3ET

IR
)
[
' tl
Iy
e
§-
—
n
'
[
O
44
'Y
1]
1K
£
12
'y
(4]
™
-
H
{3
Ny
O
C
™
i8]
[
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- 32 -
32
ChAmalT o I= s :
SThCUL€ CTo. KILn spiace reguiremern
Schedule AE i3 :
Cnedule DL. {Ilr space reguiremert:

1 Sheet
Z Steel
1 Concr
> Coner
1 Shee:

Schedule 7.

iror tank (f 2.1 x
vietform over bell

ete tank (§

ta
H B
b3
n

ewe ~ank (¢ L

N
H
b

iron tank (¢

14

irorn tank |

)

& I

ol
prey

£

-~

-—
IR

) 1S uhEY
A}

I ;

3

o

.E )

x 1.7}

_ Miscellaneous parts and tocls

_ DBenchesg, racks ani pellet

Scheduie £.

- e -

for plester, 1

Totel cos:

Consultants' fees

~
o

-
-

days at K 2,000

Expatriete technicien for
Bese selary

Fare

Housing

Vedicel service

Schosling

VAT 0N

N

- - -~ -
v: wmil ITlles overstion
Der dav Ser vear
Bisgue firing
< §919 oAzl EAy)
Se222 -,LD\.,DQL
PO
Ve D
3 7F
1.7¢
e LSl -
G1ost firing
o maa
2 T oAAr oA
34222 _,UOv,vOC
-~ =
C.3:2
- L~ FaYa)
- PRV
- e - ~ry e
. -,02¢

Lozelly purchased equipment:

expenses

conbined aperation

cormtined operation
Fwaches




———n = e

Kweches
C Cewgwie angsinesw 6 ~he"
2 Cerazic engineer mon~hs .
Sase salsry 1¢,02c
. . . - "
Lir tickel c,20C
Housing L,30¢
Medicel service T3¢

-~ = H 2 b - I Tate
-~ Lngineer, Junlor, .o« monns Y -4oye
Y g~ pae N, AR
vl8) TeSsTllE —v gude

salaries Juring the Treaining periocl

n
Ny
ny

I Generel manager, 18 month
I Acccunzent, 18 months 13,
1 Secretary, 15 months

- Store keeper, 1 vear

2,10
- Time keeper and pavroll clerk 2,16

Qffice suprlies

¥ o
0ffice renz, 5

Travel expenses 5,000
2

Sznedule 10. Cley and silice: combtinel operatl

¥ilogzrams

Ter dav Fer vear
R A
- - - ! Seq T ~ - ~r S N
tarthenware (Schedule 11 2% nT,300
L ;- fn L A T Al A e
wa_o. TL.®E \otnegulie Lz, _—a kU 57.,25¢
Cpv i m o vere oy P iy oy g TET Tan
Sarnlzery ware Schedule 13 °3z P
Tae e L Yalad Zre fis
PRV Rt oy _\J_.,;"-

R—— |




Totel silice resgulirement

- 2o~
arinenwere ~J

L

WeTs =15 -
wWe__ Tlles 3

Sarizary were 5c

zz7
Totzl demestic raw materizls 732,325 kg
Cest per tor irn Lilongwe 12,73
Totel cost ToT,e5k
Schnedule 22. Cley aund silice: eerthenwere operation

Raw materiel recuirement

6]
[}
[eD)
0
Q
H
d
(o]
4]
e
t
e
O
o

_inthipe zley 7C per cent
Silice 30 per cent

r
o
o]
s
jon
’.A
‘g
(1]
0
}_l
[0
1
[
o
)

n
s
5
(=8
0
[
N
‘O

~inthipe cley 226
Silica A£G
Total gross raw materiazle reguirement 20f

(B}

N

ny




i
s
n

NEW DZELeric. reculrement anl CCSsT

——ad Vasm

Linthivpe cley

Ground silice

Number ¢f tiles Tc De pressed
{as per schedule)

30dv recuired per tile, T.ZZ kz
Tovel weight oF body (kg
Assumed moisture content 2 cley

Tesidue oz ".2% mest

18]

requirement (Kg.!
- - - I
Silice reguirement {kg)

Totel weiznt of raw materials (kg)

;222 tile cperg=icn

lediatyl

- T

32%

hiiaRal o

RS NN
Tov [z-- Tew vope
~er Jzv g7
- -z~ < a2z An-
-y s~ -—y—l g -
- Y.~ -~ -~

- ~
I,2c NS

- =c

DK

o

_Tr

==

olaY of

Jex
-~ Ay~ g -n
L,ER0 371,257
- N A
3:: l--z_‘,?/
£ 2 L9992 £nc
l,C_..t "v-—,\)b/

T, - £
ne Droperilldn ok

e, Tne above btodr composition is entirely cornjectural.

lice is no. Xnowrn &t this pcini, nor whether feldsper will be reguired.

Clav and silice:

reguliremens

a/

Lody composition—

faw maeteriel

>~ -

sumed the* the silice fines originating ip the gless send washing
tior will be useé nere and thet its cost will be the same as thet of thse

sar.Iery ware operation

Zoar <opr
h vear

vy
s}

\‘( Ay




[
)
.

L. OZrars

e* rav materizl consumsiion

3ross raw meterial resulirement

: s 5 - e 3,{-, 112 Rl %

~Ininipe cley &t TOr Tecover T 112,17¢c

o ~z =~n~C

Silice &r 25,73t
e e e

/

e/ Tne above body compesitior is entirely cornjectural since the
required proportions of feldspar end silics respectively are not knowrn at
this point and must »He determined experimentally.,

Schedule 1b. Feldspar: sanitarv ware cveration
Cost ¢f imporied feldspar

- - £
2cTwrel Troporiiorn of

y——

Cost ¢f feldspar CIF Lilonegwe

- ’ - oA

Irpors dusy (137 .22
Fame™ Amcs moe - 2. k=
LOTE. 2057 p_- WO [
L A . -~ ArC
Total 2ost ¢f Teidspar per ves: 1.5k

Schedwle 15, Tlazter: comtinel cperztion
- . .
I-gzler reculrement and cosT

LarTaenwLre
Do eesire T

Lverage 1ife of vlaster mould {number cf castings) L=

2ife ¢f Tleces
neT ouTuut of pottery ver vear 13,000
IR Tl <A -5 A 12€ 00
Lumner ol t.aster meuldc reaulrel per vear 132,007 < nos
A ,CZ




Average tlaster reguirsment per noull

~

Reguirement ¢ case moulds

A~

.07 kr per working mould x 3,022

Tctael poester recuirement per yvear

iuzber of pieces Ic cest per year

Totel (Der kg,

o))
0
O
4]
ot

Totel vlaster reguiremert an

carthenwvare

Senitery ware

Zost of Z cess moulds

[ % - - t .

‘_evetory, DOw., tanr

Average 1ife of case mculds
urter 6¢f working moulds per yvear

Lnnuel emortirzation ¢f case mownlids

s oy - .. £ a4 s - -
Total reguirement O tiasier pev vear

£ mould

ct
'

{

AY

kg

Amortizatiorn

]
)2

X

\

"y
(9]
O»

-1
(1)
L
(V)]

=
)

w)

-3

(@8]

(3]
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Scredule 17, CZlzze: comtinel cparation
Claze recuirement Yor earthenware
~ : i : T % e
Gleze reguirement per Tiece C.1 kg
- - Pt laTa) 4
Total yvearly cuUTTUl 132,00C pieces
. - - - 4 -~ ~ o - ZAr s
Total gleze reguirement per year {13¢£,00C x C.I1) 23,900 kg
~ fHal T, -
Cest cf glaze iwachses
axSoAsS
- o - - ~ T
Ex-factory price C.73%
- N ~ ~
Freight C.3C
R P [l -
Impors guty of 13 L.1k
~ - = ~T -3 b
Cost of glieze CIT Lilongwe 1.1¢

(&)
[
o

Totel cost of glaze per yres&r 1

Claze reguirement for wall tiles

. - i c . ; | - - . ; -
Numbher of 1% cx x 15 om tiles tC be glazed Der year 1,00C,020

. . e
Gleze reguirement per tile C.02Z kg

Totel glaze reguirement ver year 23,00

Cost ¢f glaze FKwachas

Ix-factory price (per keg) 1.00

Total cost L.57

Totel cost cf glaze per ear 33,81

Cost of glaze per kg EC.TE

(8]
o+
N
.
0
(o]
92}
ct
[e)
vy
m
b
o
[
[$
d
b
£
-3
1]
1
'
™
\n
-
]
Lo
ny




STaius and colol

¢f steins and zolours

00C kg/vear ¢f underglaze, on-glaze and glaze

at 7 25

stein

LO0 kg of glaze stains for sanitary were at ¥ 15/kg

Total cost of stains per vear

Totel cost

of glazes and stains

Glezes for

Giezes for

for

Glezes

teins and

]

Tozel

egrthenwvare

wall

sanitary

tiles

ware

Scnedule 18.

Ezrihenware operetion

Senitary ware operation

Well tiles operation

Manpower:

Services (Supervisior mechanics,
guards), Schedule 184

Total

Plus

57,000 man-hours per vear

services

2,400

Total labour fecrce

Foreman

[

Fitter

Hlect

$-4

c

e
[N

[

I

Guards

Installed andéd wvired eguipment

ian

Schedule 19.

Schedule 182,

ozally acguired eguivpment

“ por wegr (LT

.

comtined operation

Man-hours
1¢,000

12,000
27,000

31 men

Cost of services

(SR
vt M
P
-~ o
w
N o

l/l\)
I
f =o
Q
o

77,126

Kwaches

2,250
3,500

3,375

Davs/vear Dailv pey Total cosi/vear
(kwachas) (kwachas )
300 4 1,200
300 2 600
300 2 600
1,200 1 1,200
3,600

Cost ol snare par:s

enc supnlies

Viwrachas
=
570,032
50,000
RN L LS
€3¢,C3¢€

22,208




ts)

ver Ton per day

Sersonel use

4C peopie x 2% 1 per dny

'Totel water consumpiion per vear

(302

-

Cost per

Total cost ¢Ff water

Schedule 22.

ny

Techrnical suvervisors

(1]

Fares from and “¢ home country
Housing

Medlcal service

Schooling

Totel

Schedule 2Z2. Refractories:

ce £ m3 (kiln space)
1C pieces per rack

Average 1ife of rack
Kumber «f firings per yeer

400 racks _

}

N

racks reJuired per vear

I

-
~

Cost of racks

Lverage cost per rack

Technicel menagement::

£.85¢8 23
~2.00C :3
$.55€ 7 /day
days ) 2.95¢ ES
K C.2¢
¥ E28

combined operation

eerthenwvare operation

2=
-~ -

Kwachas

=.0C




A%}

. ESlabs

ikl slebs, 3L em x 60 ecx, per firing

Life of slat

Number of firings per year

Siabs reguired per year

Cost of slats

Freight

R —

Irport duty 137

Total cost of sliabs per yeer
Schedu’.e 23. FERefractories

Fla- setters 3k em x 1€ cm x 2 cm; weight, 1 Kg

Total of setters per firing

£ Ll -
e QI se}viers

t'C
i<

Cost 0f setters

TQE cost of setters

"

Iwport duty of 13

yvear

Total cost of setters per year

7

wall tile cperatiorn

sanitary

¢/ Estimated on the basis of experience.
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ny
1

Zost of certons and packaging

w
)
o
M
Y
El
(4]
n
AN

- ¥waches
Larihenwares —_—
- iy . - - oA - T
132,00C pieces et K C.04 PRL S
Wall tiles

~ - ~m e - r o~ AT } =Aan
G0C,000 well <iles &t K C.00% £,59C
Saritarr ware
- - . v o~ L~ - ~L -
©,200 pi=ces per vear al i C.0c R

- o Alre . ~z oo
cf packaging 12,2z

Schedule 25, 4drinistrative expenses: compined oper

Seleries

1  Azcountent
Z 3Secretaries

L CZlerks

ta-ionery and

Travel expenses

Totel

Z Generel Manager 15,00C

- Seles Manager 1C,00¢C

~ ~Aan
[FY=e0i
~ -
,00°0
e

54-, Ve

Y S S - 5NN
office supplies z,500

e
Y
»
(@)
O
[

N
[§ 5]

-
-
)
o
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COMMERCIAL PROTITABILITY AT DOUBLEC

il

ANT PEVENUZ

nvestment cost

Commercial profitepllity

Szles revenue

'

erzting cost
Teprecietion
Opersting profit

50% corporete tax

o} iau~idhel

Ve Ll w e

Thousendis ¢f rwachas

2,101

-
Q
o

(XY
L
=l

L
Y
| pund

-
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Investment cost

Commsrciel prof

50% corporate tax

Net profit

Repayment period = p=i—
PrY

SalliVe Ral \Taal -7-I-ﬂ“:~,\—~~ AT

ATTETDY T

[ ARl VA

Thousends of kwachsas

1,58k

0
)

|

N1 \0
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