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Mention of firm names and commercial products does not imply the 
endorsement of the United Nations Industrial Development Organisation (UNIDO).

The monetary unit in Malawi is the kwacha (K). During the period covered 
by the report, the value of the kwacha in relation to the United States dollar 
was $US 1 = K l.QT.

Explanatory notes



Within the framework of the United Nations Development Programme v Uir
project "Glass • - _ T1 /¿ndus^ry vD?/MLW/8G/00u an expert vas sent by the United
Nations Industrial Development Organisation (UI7TD0; , acting as executing
agency fer UTTP , tc Malawi. tc investigate the pcssi.bility and make
arnraisals for one manufacture of clav-based fine ceramic produces in Malavi. 
The mission was carried out from ±M June tc 31 July 1922. The fo— moving are 
the main conclusions and recommendations:

1. Malavi offers a redctively small market for earthenware, wall tiles and 
sanitary ware.

2. There are large reserves of clay near Linthipe, suitable mostly for 
earthenware.

3= On the basis„of import figures it seems feasible that 13c,00C pieces of 
earthenware, 2C,00C m£ of wall tiles and c,60C pieces of sanitary ware could be 
manufactured and sold in Malawi.

b . A combined small-scale operation comprising the manufacture of all three 
of the above products under one roof seems to offer a better chance of success 
than separate manufactures.

5. ’ Tne outlook for the combined operation would be better if it could be 
incorporated within the glass-making operation that is being planned.

6. It view of ¿he small market for earthenware it is recommended that 
alternate approaches to its manufacture be considered. Saucers and flatware coul 
be pressed from glass, or dinnervare could be manufactured at the artisanal level
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:anufacturing in ‘lavi clay-based goods,
;tings, sanitary ware, domesuic/ccrcnercia:

resticate;

-LlELVI U17IT2 s ent Ian £
ildtv studies, tc lai a-

:c investigate tie possibility and make appraisals for t'ne manufacture of
clay-based fine ceramic nroducts in Malawi -ne mission was carnee out

I
from lb June to 31 July 1982.

1 The expert ascertained t!

1
exist as of 1975- In view of

i that the manufacture of notte:
';~s relatively snail size the expert suggested 

ry in Malawi would be nore justifiable economical!y 
if a multi-purpose plant manufacturing wall tixes, sanitary ware and 
pottery were established.

n the manufacture of clay-based goods was aroused again with 
the discovery of a clay at Linthipe, 3C cm from Lilongwe, and of clay-bearing 
sand deposits at Mchinji in l?7̂  and the idea to beneficiate it to produce 
glass-cuality sand and develop a glass-mauing industry- The sand contained

1 '*be bénéficiâte d '
O4Jrl 2 per cent alumina so that the

possitie, since about 1,50C tons per
This would mean about l9C tons cf cl
the manufacture of certain clav-base1

n 0̂.1 C.--3V



RECOMMENDATIONSLUSIONS ART

1. Malawi offers a relatively snail market for earthenware, wall tiles 
and sanitary ware.

2. There are large reserves cf clay near Linthipe having a buff firing 
colour and adequate working and firing pc enemies.

2. The Linthipe clay is suitable for the nan 
bodies but its fired colour night be a drawback fo: 
bodies.

1. Whether the Linthipe clay is suitable for 
ware cannot be decided without extensive tests.

'acture of earthenware— typ 
its use for dinnervare

he manufacture of sanitar

5. Iiot enough evidence is available ■ 
gained fron the Mchinji sand and whether i'

6. Or. the basis of import figures it 
of earthenware, 20,000 zT of wall tiles an 
could be manufactured and sold in Malawi,

c decide whether enough clay car. b 
is of adequate quality.

seems feasible that 13c,CX pieces 
. c,60C pieces cf sanitary ware

A combined small-scale operation comprising the manufacture of all 
three of the above products under one roof seems to offer a better chance of 
success than separate manufactures.

£. At the level of manufacture compatible with the estimated market the 
envisaged combined operation is of questionable profitability.

9. Nevertheless the project is sensitive tc increases ir. the scale of 
operation and improved revenue.

12. Tne outlook for the combined operación as envisaged in annexes III, 
H  and V would be better if it could be incorporated within the glass-making 
operation that is being planned.

11. Ir. view cf the small market for earthenware alternate approaches to 
its manufacture should be consideren.

12. Saucers and flatware could, for instance, be pressed fron glass and 
their sale might wider, the range cf products manufactured by the proposed 
glass works and increase its sales.
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MarkSt S

derailed narket stuàv vas not possible because of t: :ime
Ot-i: importers or
retailers vere used as the basis for this report, 

".a ’**r- bsrvar S

-ne avai_atue maraet is sma_c vsee annex tane
ic-

Jne amount
of pottery imported in 19-1 -£ 3 ess than half of that vhicr couud be 
Jiggered by a team of tvo on a hand Jigger. Such an amount is hardly compatible 
vita an industrial manufacture even at a labour-intensive level of technology. 
And it is difficult to imagine that the total yearly revenue associate:: vith 
it could support an adequate administration and competent technical management.

The considerable variation in the import figures might be due to sporadic
rurcnases of uimervare cv noteus. — > -* c —'s reason, :ne imnort iigu-es can
hardly be used for e:

Hotel or instir
a possible market in

Wall tiles

In the case of vail tiles, in annex I, table 2, the figure for 1931
indicates an lmnor only 32,000 m~ vhile 100,000 m per year are normally
considered barely adequate for an industrial production utilizing labour-intensive 
technology.

Furthermore, the comparatively high imports m  1?79 anc -95- are pro canty
due to the building of the capital city. Sc for instance, the construction
of the Reserve 5ank building in 1979-6C, for vhich imported tiles vere used
for outside cladding , probably affected the import figures.— Here again,
or. the basis of the available import figures the trend for future demands
:ar.no: -c. ov*’"xtranciatec..

ine :mn figures shovr. in table 2 are suppose 
fter con

nroaucts are .e us<
'"Itinr several builders, the expe; 
in the countrv sc that their imp

include those of
conclude:, that these 
or. the official

n



arv ware
jrt fimures for sanitary vare are similar,r oC .nose »o_ * cl* ,

u it io r  should be exercised  ir. using tnese fig u re s  tc  
•**’Tr:i'*o mo-r'k-o-c S o  rrm.l—■*" *’i m r?  -c'n'* i i f  _ c f  t-COC "ClSCeS Seed;estimate future markets. Trie import figure for —  c. o.: 

more in line with the figures for 1975, 197o and l?-7? than vith those for 
IpTo , 1979 and 195c. In estimating the size of the marker one should hear

outnut oi a comoetert easier

iv materials

The clay aeposits of :
tested by the Malawi Geoio,
have been isolated, of whi

-iinumne clay

.nthine have nov been auite veil exnlored and 
j b ~zal Survey n  Zomha. So far tve main clay bodies 

: the so-called area 5 appears to be more promising
because its clay contains less iron oxide. The total clay bearing area is

2reported to be approximately 1.5 km . It is said to be covered with a 
stratum 1.5 m thick, which will give a potential reserve of over 1.25 million 
tons.

The rav clay is dark grey when moist and feels as hall clay does except 
for its grittireen. Particle size analyses shown in annex II indicate that 
the content of IOC vet narticles varies from about 5 tc ter cent. Furthermor
the proportion of "clay particles", defined as anyh
ranges from about tc ¿2 ter cent. Tne coarse na:
P C  -r*esidue of the bedrock, generally• plagiociastic :
This is consistent vith the results of the chemical
content decreases largely in the same nronorticn as that of particles under i urn 
increases. Apart from this and the rather high iron oxide content, the chemical

1 sctions ymCl'ŝ tibi.L those cf an average ball clay. The clays are easi
cculated -< nrcugr. additions of sodium silicate. The few firing tesf
been run indi cate a shrinkage of r.bo'ct f ter cent at 1,15CCC and wa'
T,tl or. cf a ecus z ▼vo** ^^nt. r̂hert is nc artarer.i erackinr either in

tnat

irvim

'1 : d-;-" r-, C. V* ' ' *■' C" ' O' r < n ̂ ^
contoundiri* earthenware zjz

idts metea
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Clay from the Mshin.il sand

So far the clay from the Mchinji sand has not been tested ir. a more or 
less pure state. A sample obtained from the crude Dambo sand, reportedly 
by dry sieving through a 30C mesh (though 131 mesh seems more likely; contained 
only about 1 per cent of particles under u un. rev sedimentrtion tests that 
could be made by the experts shoved the sand sediments out of the suspension 
vitk some difficulty because of their fineness. Therefore, if the sample 
that has been examined is representative of the material that vill ultimately 
become available once the sand beneficiating opera ion gets started, the 
eventual sand-derived clay cannot be considered a viable rav material for the 
manufacture of clay-based products. It might be advisable tc delay decision 
on the subject until samples of clay obtained by liquid beneficiatior. under 
industrial conditions become available.

The nanufacture of most fine ceramic products requires, apart from clays, 
variable amounts of 200-mesh silica. It is envisaged that the minus 120-mesh 
sand, which vill be discarded in the beneficiatior. operation and of which the 
crude sand contains about 30 rer cent, could be used for the ruroose.

Serine the orerations

Earthenware

Ir. trying to size the operations several limiting factors have to be 
considered. The first is the appeal Malawi dinnerware might have for 
prospective buyers. Investigation of the retail market shows that the ware 
against which the Malawi-made dinnerware will be exp_cted to compete is mostly 
white earthenware. Due tc the charactertisties of the available clays the 
Malawi-made earthenware vill not be white but of buff colour, which will 
automatically diminish its sales appeal for a buyer used tc white dinnerware.

The buff colour of the body could be covered with a white opaque glaze, 
except that earthen-ware chips easily thus revealing the body colour below, 
•which contrasts sharply with the wrhite glaze. Covering a dark body colour 
with a -white opaque glaze car. be done ir. case of vitreous ware with its 
inherently much better resistance tc impact.

The manufacture of vitrified dinnerware, however, cannot be recommended 
at this stage oecause the compounding of vitreous bodies is infinitely more



cri-ical and sc is ins firing. Furthermore, feldspar, which, is repaired for 
it at the time being, would have to be imported an considerable ccsn. White 
nephenyl sienite occurs in the country hut plans for its exploitation and 
beneficiation have so far not progressed beyond the experimental snage.

The manufacture of vitreous produces requires the availability cf an 
entirely uniform flux. Nothing is knovn as yen aboun the firing characteristics
cf the clay, above all its fir•ing range 9 nor is it known how■ the clay will
react io addi.t: ons of fluxes. .r— Sw, _ _ \ -trifled dinnervare were covered with
white ooacue glazes , it would have tc oe on-glaze decorated, which would
complicate matters.

Buff-coloured earthenware, on the other hand, covered with a transparent 
glaze can be easily under-glaze decorated and made attractive by spray- 
stencilling.

It is recommended, however, that once the manufacture of earthenware 
has been brought under control and the firing and fluxing characteristics cf 
the clay cleaned up, experiments with the possible manufacture of vitreous 
dinnervare should be initiated.

Under the conditions outlined above it is unrealistic tc exoect 
that Malawi-made earthenware would be able tc capture more than 51 per cent 
of the market extrapolated tc 1 9 87, as shown in annex I, toils 1 , namely 
13c,00C pieces per year. And ever, that amount seems quite high since it 
comes close tc 8C per cent of the total pottery imports ir. 196c and very 
near tc that imported in 19Sl.

The tentative output put forward above will be made up of 3^,001 
place-settings composed cf one cup and saucer, one lS-cm side dish, a 23— cm 
soup dish and one 25-cm main dish. Hollow-ware, as for example teapots, may be 
disregarded at present since the ratio is only 1 at the most me" 1C tlace-settings.

Wall tiles

_ne situation is much more favourable for wall tiles. Here the buff
firing colour of the clay is not a drawback. The buyer has become used by
now tc dark-coloured bodies, which car. be easily hidden by the very opaque
zirconiurn glazes now available. The body itself is cf the high water abso:
earthenware tine for wrier, tne lir.tripe clay appears tc be quite suitable.

LCr.



The sizing cl the cneratior if cased or. imorts causes certain zrcblens, 
relates tc tours of building activity. It was pointed out tc the exnert that 
the period of large-scale official building for Lilongwe was just about over.— 
It was considered advisable tc disregard the excessively high imoort fissures 
for l?-? and 19hi and concentrate cz the more steady ones for 1973 and lopl. I
1QÔC figur'e ertrapcl.azed tc 193r g a■"•e a tentative market of somewhat over
ic,oo: m2 per year. Two thirds cf this potential market could be captured
by a local industry. Thi s would be close tc 2C,0CC n~ ner year cr approximately
931,CSC tiles measuring 1; cm x lu cm. In addzticz tc the traditional wall
tiles there micht be a potential market for akin products, in the manufacture
of which more or less the same technology is used. Such products would include
floor tiles and glazed cladding materials Floor tiles antear tc be little
used in Malawi, the standard flooring material being terrazo made with imported
white cement. The lowest cost for this type of floors is about K 2C per tl1 

excluding overheads, profits ana supervision. Contractors' prices are 
retorted tc be twice as hieh.

With floor tiles the trend world-wide has during the past decades been 
generally away from the vitrified type of materials and towards the so-called 
''quarry tiles", i.e. porous tiles covered by mp'.., non-slipping glazes and often 
decorated. This is the nroduct that could be developed and marketed in Malawi.

Tiles for outside claddings also offer possibilities. The only examples 
of such cladding are the buildings of the Reserve Bank and the Commercial 
3ank &t Lilongwe for which close tc 9C.00C tiles were imported from the Federa_
renuncie
.1 s im ila r

C-ermany between 1979 and 1931. These tiles were 2u cm x 12 cm x 1 c 
;iles could be manufactured in Malawi - using a technology similar tc

fnat for waL
should be some-
size used in M.

Since tne
cessible demarl
as soor. as

dies and therefore more or less the same equipment - 
rnat smaller, naaelv 21.; cm x 6.15 cm tc conform viti

;neir size
fne b n  cm

is reconmeno.ee., nowever, zna;
:n t mar.ui'acture of wall ti_es ir. Malawi gets unaer • 

fleer and cladding tiles be trenared and offered tc the trade.
Ms ' sarnt
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Sanitary ware
kitr. sanitary ware, toe, the high-import veers tv1* jp"', io~c 2.na lt£y 

muse be disregarded. Ext rare i at i or. tc 19S~ cives a ficure cf -,352 uteres 
cf assorted sanitary ware (wash-basin, WC bowl and tank',. Estimating that 
about 7C per cent of imports could be substituted by locally manufactured 
ware gives a tentative market cf £,o05 pieces ter year.

Sanitary ware could be manufactured in Malawi. In general the sanitarv-ware 
technology is not sc complex since it involves slip-casting m  piaster mamas.
Viith properly designed models and adequate moulds - cast from case, moulds
acquired abroad - the manual casting operation shoui relatively* s: ;*e.

satisfactory casting, however, depends on the slit havine the correct 
rheological characteristics, which must be kept constant all the time. 
Otherwise .tosses mount and the profitability cf the operation is endaneered 
large-scale sanitary ware manufacturers throughout the world have beer, 
known tc go to considerable length to achieve optimum casting properties 
and their continuity. It became customary tc employ up to five different 
clays or. the well-proven principle that variations ir. the proper* ues cf
individual clays are likelv tc cancel themselves out.— 1

The availability of a single clay only may make the achievement of proper 
and constant casting characteristics problematic. In fact, notning is known 
at the time cf writing about defloccuiability cf the Linthipe clay except 
that .t reacts favourably to additions cf electrolytes, such as sodium silicate.

The vitrification characteristics of the Linthipe clay, and particularly 
its reaction to additions of fluxes is another problem.

A combined operation

At this point it is necessary to make a preliminary calculation of the 
approximate sales revenue on the basis of the outputs arrived at ir. the preceding 
sections using wholesale prices secured in individual interviews with importers:

Anticipates 
output 
(Pieces'

rartnenvare 

Viali tiles 

danitarv ware

Approximate 
wholesale prie*

(Kwachas■

Tota* yearly 
revenue
(Kwachas ;

13c OOC 

21; 03Í
y s y

i-
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It is evident even at this level cf accuracy that none of the above 
operations by itself could support a decent administration and technical 
management and still produce an adequate return or. the investment. Therefore 
the possibility of a combined operation involving the manufacture of s~ ~ 
three cf the above products under one roof vould make sense economically.
Not only vould they benefit from the same administration and technical 
management out some of the manufacturing eouipment as veil as the control 
us.ooratory facilities could also be shared.

On tne oasis of tne a cove a pre-feasibility study was rrenared '.annex 111' .

When the techncl
stud:• tc be prepared •
vere, naturally, take:
vidi have tc be imnor

r . 'ec —  a>
:al process vas devised to enable the rre-feasibilitv 
available rav materials and their characteristics 
.to account. The only exception vas feldspar, vhich 
in 'til* i'czm cf* a 222—mesh rroduct.

house bodv Trempâtion

The ecuirment and the rrocesses used here vili be as far as possible
common tc all the three nroducts, thje manufacture cf vhich is bei.ng considered.
Annex 111 shows tc vhich extent this vili be oossible.

The 'weighed clay is elevated by me-ns of a skip-hoist, blunged and then 
screened through a 121-mesh vibrating screen. The silica is vet-ground in a 
ball mill. Both these materials vill be blended together in a mixing ark.
Feldspar, if reauired ■ c,  — w added a't this point. The rrenared slurry is
tunned in a storage ark and fed as ^^cuir^d tc the filter tress for dehydration
^ror h*^e on th* bodv preparation nrocesses diverge.

Sarther.vare

The filter cakes are fed ir.tc a pug mill and 11-cm-diameter slugs are 
exoruden, hand-cut and delivered to the jigger.

Wall tiles

u
ir. raens . Tne or” caaec are

io ace ets an
na: rio>" c oc.r^  C.^ £■ '  " f ô V* ~
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une filter cakes are weighed arid dispersed ir a Hunger ur 
id.i.I.'d.CIlS 0* oC D̂"F%S‘0£̂ “S "triw c&s^i.nc ĉ - r . r’r'->ft c * *■
:ransferred rc the storage ark where final adjustments are cadi 
:he slit is hcsed direct_v tc the caster's bench bv eravitv.

rroc cere

rilter tressing of the body prior tc its deflocculaticr is very ccnvenier 
because of the elimination of cost of the soluble salts, which eight, and 
usually do, interfere with deflocculation.

5hatino

Earthenware

Hand-operated jigger is used here. The jiggerers operate in a team.
While one prepares the bat the other one turns cut the finished tlate.

The piaster moulds with the wet product are loaded on wooden pallets 
and dried in racks. After reaching the leather-hard consistency the flatware 
is fettled, sponged, bunged five high and left tc attain the bone-dry stage 
in racks. Handle is hand-stuck on cups. Handles are slit-cast in piaster 
moulds. The casting slip is prepared by the jiggerers themselves by 
defiocculation of scrap.

Wall tiles

-i^es are pressed an a nana-operatec fraction tress. This type of 
press is gravity-fed by means of box feeder operated by the pressman. The 
feeder itself is fed from a hopper, which is manually filled by a second 
operator.

The pressed tiles are stacked up tc five hign on wooden boards for 
drying. The off-bearing of the pressed tiles and their loading and transpc 
tc drying racks is accomplished by a third operator, who may also assist ir

1-z. e_ectr

J1SC •firinr

i:i_r as used, 
be ir.tcrtea.

s cheater in Malawi than fossil

-A
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The env.sagec. operations are not mi. as my tc oe very efficient. _ 1 tne 
ecuioment has tc be shared betveen difference processes, there vill usually 
be a considerable loss of time. Facilities have tc be cleaned tc avoid 
contamination. Also the small scale of operations does not permit efficient 
use of some ecuitment, e.g. -he extruder and the friction tress. The smallest 
sice that has beer, specified for the extruder is not likelv tc produce 
faultless and uncovered slues.

une sm;__ scans a; operations a_sc means tr.at vomers vi_ nav
nav» !"p"ngv v̂.2.2. “ ;■eauently srifted from one operati or. 0 c

olyvalertM. sc tc say, vhi.oh ne&ns "ha-
-sciali zatior are unlikely to be secor

i o a* ;f 'worker's

C. Pre-feas itili tv' studv

Location

As far as fine ceramic products are conc^ned, ot i s nc longer true that
manufacturning plants should be located near the source of ra'v materials.
— generally preferred location is near the consumption and distribution
c entrès. Lilongwe and Elar.tyre would be appropriate. Whü e the latter
might at present have an advantage, the former being the capital is in the 
long run treferred for the seat of the industry.

Investment cost
Investment cost is giver, in annex HI. Civil work is calculated on the 

basis of a Quotation by "oberts Construction Limited. Equipment, given in 
schedules c and 6k , is bt ;ed on recent quotation and estimates. Other expenses 
are shovr. ir. schedules £ and 9, which indicate the sources.

operating cost
The manufacturing expenses have been calculated in mere detain than is 

customary for a pre-feasibility study. In most cases the costs are Dased 
on up-to-date quotations. The figures as quoted are supportée cy tne 
schedules that accompany the pre-feasibility stucy. Energy cost has Deer 
calculated or the basis of the installed capacity and current rates.
Actual charges may be perhaps 2" per cent lover.



Or. the vhcle the upera.Lj.ag cost has Disr. csj-cû atsc. eonscrvativ 
that certain snail-stale economies are viable. Sc for instance the 
on sene cf the less expensive commodities, such as feldspar, increas 
cost inordinately. A nearer source cf suoplv mieht be considered.

eigr.t
their

oaj.es revenue

Sales revenue has been calculated on the assumption that the sales 
prices should be at best equal to the prevailing cost at port cf entry plus 
import duty. The figures for sanitary vare and floor tiles have been supplied 
by a prominent importer and are reportedly based on quite recent imports.—

.As far as earthenvare is concerned, or. the basis cf the information 
obtained from importers the expert concluded that successive mark-ups by imtorters. 
vholesalers and retailers would increase the landed cost plus import duty by 
7C per cent.— ’ Using this figure the average retail price cf K l.7! was taken 
as a basis of computation.

Feasihilitv
The return or. capital is only a mediocre 7.1 per cent ani the repayment

neriod cf £.3 years is rather long. The figures indicate that ever a drastic
reduction in the oneratine cost woui;d net be able tc raise tha return on
capital above 10 oer cent.

Sensitivity
Before the final conclusions are made it is necessary to determine jhe 

performance cf the operation under conditions cf increased output and sales revenue. 
It annex IV it was assumed that output and revenue could be doubled, which is 
not likely.

Since the caoacity of the equipment has not been efficiently utilized 
under conditions civen in annex Hi, it is prooable that Ine investment, in

eases only by 50 oer cent to attain the 
; increment is required for civil engineering 
provided in the original proposal.

it is assumed that, except for leoour, techrica- 
management, administration and ground rent, ail the expenses listed in annex H I

ecuioment would nave to oe :n:r
increased productier, target Ta
c  a S’U^^iC"1 û t̂ space has been

As regards operating cost :

vili increase iirect nrooortior. with that outou:



31ПС :he labo; as nox beer, used efficienXlv under ccndixicns
giver, ir. annex__ , ix is -ixeiy xnax only a p; per cer.x increase nar.rcvec
:culd double Xhe prouucxion. The xechr.ical managemenx and adminisxraxico 
:ould cerxainlv deal vixh xhe increased ouxxux. Under xhose condixions the ra'
of rexurn vould raise c.c per cent and xhe repayment neriod vould decrease

:our ano half years. There also arrears to be sufficienx-.icier.x marcir. snou.

-eciuacc.

Annex V shovs the effect of ar. increase of outrun and sales revenue 
w- ~ ?-- cent, r.ere ix vas assumer thax uirecx exrenses maliinr
up xhe creraxing cosx vould increase in xhe same rrcocrxicn, and xhax xe: 
managemenx, adminisxraXion and ground renx vould remain the sane. Since under 
conditions given ir. annex III both manufacxuring equipment and manrover were 
under-uxilized, it vas assumed xhax they vould be able xo meex xhe increased
OH Lr •

Annex V sho'vs thax in xhose conditions the raxe of rexurn raises tc £.
:enx and xhe repaymenx perioô decreases *cc T.a years. Thax is sxill no
¡factory bux xhe sensi'xiviXy tc increased ouxpux and

sales revenue is clearlv shown.

Technical rartnershir and co-orera'~.ior.
It seems thax there will sxill be a need for technical assisxance from 

ar. established manufacturer, ever, if consultants are remained as suggesxed,
The xechnical assistance may range from a
to full-fledged co-operat ion in maxxerr c:
controls, procuremer.x and xraining of rer
xhe hind envisioned musx eixher be naid ft

' a lump sum. к much better form cf ■
1 parxпегship arrangenenxs under vhi '
a parx of Xhe ecuixy in excrange

_____  __ ior v'uicr. ar. esxablished manufacxurer is

assisxance. It does nox have to be a European organizaxicr. xc provice ^ne 
services xhat are desired. Some African countries possess ceramic indusxnes 

/>> might have alreacv acouirec exrerier.ce under A.fricar. cond* a^nc an^
vhic'r. voulc remans oe inxeresxec imical co-oreraxior..



Alternate a-ttroaches te the nanufactfs cf dintervire

The manufacture cT earthenware as envisaged here vill nrchac_v be more 
tf a problem than anything else. Ir. accordance verb the available nark et 
the planned output is very snail. But it vill still required the services 
of a foreign technician. It cannot be expected that a technician versed 
in the manufacture of vail tiles and sanitary vara vill also possess the 
expertise and experience for earthenware. The runufacture of earthenware 
also requires specialised equipment, which is not likely to be fully utilised

Thus being the situation it night be vise to consider alternate 
approaches tc dirnervare:

,e.] Cups, saucers and general flatware could undoubted_y be pressed 
from glass within the glass-making project now under consideration;

h; A possibly different segment of consumers could be satisfied by 
dinnervare produced on an artisanal level. Financing for an operation of 
this kind at Blantyre could probably be secured from the Small Er.tertrise 
Tevelopment Organisation of Malawi.

It is recommended that both apnroaches be nursued- 

Conclusion

At the proposed level of output the operation as envisaged under "Siting 
the Operations" and in annex III does not constitute an attractive prcpositic: 
The results obtained with an increased production and sales revenue, however,

The prospects for the nrcject could be further imrroved if it could be 
incorporated with the glass -mailing project sharing with it its administration 
and marketing. It must be reiterated here that unless the suitability of 
the Imthite clay for sanitary ware slit is trover, there cannot be much of a
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A.T. Mndala, "A provisional estimation of reserve and quality of glass 
. parts of Samphale £, Sankhani 2, and Tsunba 2 Dambos, Mchinji 2istrict", 
.TM/i, C-eologioal Survey of Malawi, Tomba, June 19SC.

Between 1?6C and 195- the V C. French Ltd. Malawi) imported for the 
cf The Reserve and Commercial Banks close to 92,002 2C cm x 1C cm 
ighing approximately 6C tons. (Personal communication from A.L.C.
, Managing Director).

Personal communication from A.Y. Roper, Manager, The Roberts Constructio 
(Malawi).

u ;

slit foe
_ne -o— Lowing is a good example of the complexity of sanitary ware 
.ulations :

-ercentaee
Spartan pegmatite 32.5
Silica sand 1 i. c
Peerless china clay — — • 'w
27 china clay J.-7
B - 2 Badry black clay r —r t 't
B - 3 Badry black clay £. 5
C. and C. ball clay i 

) 0

Martin 5 ball clay t: ny • ^

IOC.0

Source: Kilgore Ceramics Corporation. Kilgore, T
America.

2]  Personal communication from P. Eraclides, Branch Manager, Shire Limited, 
P.C. Box 3-C, Lilongwe.

c,' Personal communication, Phiri, A.ssistant Merchandise Manager, Hardware 
and General Suntlies Ltd.jeneral
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tacie imports o^ £•/ : notterv—

Value
Year

Jin v
(tons)

(thousands of 
kvachas) Lumber of pieces—^

trice per ; 
(kvachas

-> i y 59 122 163 569 C.7;
1976 55 109 lei 111 0.68
19~7 6: i cc 222 222 0 .69
1 075 73 182 202 775 C.9C
 ̂C ' SJ 8? 1 03 2k~ 222 0.76
1950 lii 9 7 'JO OOO 0.3^
1981—7 uc 181 1*̂  ̂ J 1.3c

98 2r 2 222

Source : Annual Statement of External Trade 1?7J, national 
Statist ica*. Office, May 1 9 81, and personal information.

a/ Melavi Custom Classification 69.110000.
average niece weieht of 3ÓC g.
11 months figures.

extrapolated from the trend line.

■j al cui atea on the basis of 
Extrapolated from official



w

la c_e  ' . :_ocr ana va.

vaaiie

Year Amount 
.tonsj

.thousands 
of kwachas '■

Area , 'bomber of pieces—' .uvachas
- c— ¿Uu.;,7  ̂ . £ 3?£ 369 512 C .14
1 9Tt 227.107 ll£. 92c £31 coo C .14

2̂ 7.917 12c.6p4 1 213 3 4Ì
£ 0 ~ “ COO.y 38 1?3.59: _ ̂ t" •— 3-c 045 :.

19£l--; 35U.34E 2C£. 1 £ 7 32 C29 i n,Z 77̂ 7.21
1 9 8 7m' Òli-l6C 51 13 c 7 C 7

Source : Annual Statement of External Trade, National Statistical
:e, May 1951 and personal information.
a/ Malawi Custom Classification cÇ.C~000C.
c/ Re-calculated on the basis 12 kg/m'
z j Re-calculated on the basis of 1- vail tiles (15 cm x 15 cm'.-psr m 
d/ Extrapolated from official statistic for 11 months.
/ n-vr.—:ixtranc from the trend line.

Tabi.e 3. Imports a/of sanitary ware—

Year
Amounx 
■ xons]

Value 
(thousands 
of kwachas) b /Number of pieces—

Price ner piece 
(kwachas)

1 O'7 - 1Ó4 232 9 623 23.76
; 07 f 82

Q ~ 
‘w 5 32c 1c . 6c

u * 145 c 223 22 . 5c
1 37 ,c 255 33c 15 26c 21.35
1979 2c2 523 2? 750 17.35
193c 2c 3 251 1' 760 15.93

131 24 3 6 06C 3 9.6c
1:5 0 7 i

Source: Annual Statement of External Trade, National Statistical
7 7 ~  ̂«4 9 33HÌ Od «

a ;' Malawi Custom Ciaooificatior. Ó9.1C303C.
b ' Calculâted or. the basis of 5C kr ner set cf wash-basin, VC and tarn-..

t Entrantiatei from sta71 0 7 1 C 3..  C.7.7C for . n o r ,7 r .::.

Ixcra:-' 2 C.T.‘"'7 i ’ T O  7.. XOi -• -  — f 7~ " •* -^0 .»- - ; »m .
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I

Locally purchased equipment, Schedule 
Consultant.s and engineering expenses, Schedule e 
Overhead expenses during planning and constructio: 
period, Schedule 9

Contineencv

wo: ca- &-L*“

Cor

1,3&9,0u2
13£,90u

■,32c

Commercra, trofitacilitv

Sales revenue Kwachas
13c,OCC pieces cf assorted earthenware at K -L . 1C
per piece nQC

JOC,CCC 1c cm x 13 cm wall tiles at K C.35 ?•er piece " cor
c.cOC pieces cf assorted sanitary ware at K cC.oC
*oer "Drece 3 9 9 . 3 0 c

6 6 3 , 9 0 0

Oneratinc cost
Clay and silica, Schedules 10-13 7 n
Feldspar (imported), Schedule ll 11,051*

Plaster (imported), Schedule 13 £ , o o c

Amortization of case moulds, Schedule 1c
Glaze, stains and colours, Schedules IT and *1 ** *0 ■ 7",726
Power 83,OOC
Manpower, Schedules l£, ISA 1C, 723
Spare parts and supplies, Schedule 19 2 3 , 2 0 0

water, Schedule 2C CO ro CD

l i d ,  20C

Refractories, Schedules 22, 23 and 2*- 7,309
Flushing hardware for 2,20C tanic 3 3 , 0 0 0

Cartons and packaging, Schedule 2r 1 3 , 2 2 0

Administration, Schedule 2c 3 6 , ~ o :

i



/ 5

oaies tax, IC per cent 
Annual ground rent

Depreciation, Schedules 5, oA end or
dOtc

^ofitabilitv calculations

5c,too

"•*.2,91c 
52,600

625,515

Sales revenue
Operating cost
Gross trofit before tax— '

363,900
-625,515
235,352

to oer cent coroorate tax.
Ket or o fit

-119,19- 
"i c To

rtate of

Repayment

a/ It
t/ rpvî».
c/

negotiat
17'--’ •«*.
ad.

ll  0
i .C i , :er.'

1.6S1
119 + 53 = 8. c years

:ir training peno

Schedule 1. narther.vare operation

Production scneuules
Pieces

P e r  d a y P a r y e a r

Ket; output ^53 136 ,000

To j i g g e r 60i 181 •> — --

bisque-fire l 6 c O O

i r . ^ glost-fire “79 IL3 ,155



Sche: e ouera^icn

. ~ 1 ̂  "T ̂  Q1*- C -̂lò- ,̂* OC

PÎ fìCSS
Per dav Per vear

lie'Z 0 1À*pU>- 2,000 90C,00C
TV, rress 5,7 5C • " o=;

bisque-fire 2,029 ' n ̂  C Oç'

rr.^ glcst-firc- Z/ 5 Z2.2. 1,000,000

Schedule 2- Sanitary ware operation

Production schedules
P : poc-q

Net ourput 22 c ,600

Tc cast 23 7,322
rr.ç t<~ 22 c,?u6

a/Scnedule 2. ^anc ana sire preparanon—

Kwachas

Oevelopmenr charge per hectare 19,766
Total charge 39,236

a/ Nc sire preparation required. only development charge.

Schedule 5. .1 engineering

2,000 m“ industrial building
Kwachas

P1 netres high at K 170/m ' 3^0,000
Sepric tanas for Uo people 1,600

Sedimentation rank 17,000
1,000 m~" of concrete floors ar Y 22/m^ 22,000
5?C m vire—mesh fence at K 20/ir. ~ , ^ o

392,00C



Cvj vo (\j

" V

y ea: ed

_ist c: entortec eauiumenc Ooeration—
1 'ravelling scale and hopper, 1,000*-kg capacity

skip-hoist, 1m" bucket
agitator for clay dispersing /■»
water metre, dial model f*

ball mill, $ i.i m x C-S with lining and balls r
/-> titrating screen, 2,000 1/h r>W/*1 drive and propeller for mixing ark r

- agitator for storage ark n

_ agitatori' for cake biunger £
aritator for slip storage c

~ filter press, 0.6 v 0.6 m cakes n

hydraulic pump for filter press r

slip-transfer pumps, compressed air oneratec />

— dry pan grinder (for fiitercakes ) rr

dry vibrating screen (for filtercakes) rr

_L air compressor 1C m'/h n

vacuum extruder (pug mill- - maximum slug diameter 10 cm 1
2 jigger anc Jolley machines with head cups E
_ friction hand-operated press rr
2 2-cavity dies for j 5 cm x 15 cm tiles rr

weighing scale for plaster, 50 hr capacity 
piaster mixer, T o  cm propeller, variable speed

V c 
r c

15c

1

machined cast-iron back-up rings 'for piaster moulds)
pattern maker's lathe and turntable
semi-line skids, oO x 120
lifters for skids
Slip lines and hose for casters
sprav-pots with guns nose end fittings
metres roller conveyor, 30 cm
Dale mall C 50 cm x 6C cm with lining and balls
separator, 50 cm #
ferrofilter with rectifier AC/DC
stray booth
decoratinc snrav runs with hose and fittinrs
banding vhirier (hand ooerat^d)
electric shuttle kiln, 7-5 m*5 capacity
miscellaneous equipment (plastic bucket.';, tubs etc.)
laboratory equioment
balance, platform model 10 kg capacity
oalance, 2 kg canacity
stirrer, variable speed (for colours)
u-jar bail mill, 1 each

E
nL,
r

c.

c
c
cc

E
c
c
r

c
c

Combined operation 
Earthenware 
Sanitary ware



i

Total landed cost of equipment 
Import duty (12*'

Installation (11*,'
Total cost of installed equipment 

Electric installation 2% of K 1,059,^^*

Local.’.” acquired equipment 
Lenreciaticr. on ecuiument

r.vacnas

-s?£ ,?o£
¿92

£1,189

570,036
xo

:ot.
IX

Schedule oE. Kiln space requirement: combined operation
Cubic metres/year

Eai c'nenvare operation 
Wall tile operation 
Sanitary ware operation 

Total
Number of firings per year 
Kiln space required

Schedule oC. Kiln space requirement: earthenware operation

0£-

"501

:,Ct7
30C
6.1 m

Pieces to be bisque-fired 
Volume of pieces per m*- 
Kiln space required,

Pieces to be glost-fired
'j

Pieces oer jl" of kiln space
Ki snace ream:

Total kiln snace required, m

■ day Per V6ar
Biscue firing
= 33 i6c,occ
685
0.76 23*-

Glcst firing
179 U3.158
36"
1.31 390

o>otAj 62Ù



space recuirenent : tii.es oreratior.

Pieces ic be biscue-iirec 
Kiln space per 1,00C tiles, e '' 
Kiln space required, nr

Pieces to be glost-fired
Kiln space per 1,000 biles, e~
.. • - . 1mu r  space required, n~

Penal kiln space required, n'

Per dav 
51scue

yog. *•

LHC
1 O^E Sol — » ̂ ̂ ̂ H

1 7»-
GIos1 ns

r\» ̂ oc A 9 ^oc

Schedule on. K i m  snace recuirenien* : sanitary ware cneratior

Per day Per year
Pieces be be fired 23 6,9^5
Kiln space . , ■<requiremenn per niece, e -' C.C5Í7

Total kiln space required, e -2 1.3: 3 9h

Schedule 7 . locally purchased
1 Sheet iron bank ( 2 £ -, Y ■> G E\

- Steel olatforE over ball mill
1_L Concrete bank (2 2 n x 2 m)

Concrete bank (2 w e X 2 El)

1 Sheet iron tank ( 2 2 e x 1 . £ E )

G Sheet iron tank ( 2 2 .2 E X 1 .7  E }

- Miscellaneous parts and tools
- Benches, racks and pallet

Silc for plaster, 1 :e " capacity

onfbined operation

Tonal cos' A ̂ '- - 9 v

Schedule £. Consultants and engineering expenses: combined opsjrat
Consultants' fees Kwachas

9C days at K 2,000 OOO CO 
. i

1 Expatriate technician for 1 year
Base salary 2C.0CC
Fare  ̂̂
Housing -,60C
MscL̂ .c£.i - , ,/ -

Schoolinr ' * '‘J, '} '

pr.



1

1 Ceramic engineer (6 morrhs;
Base salary 
Air ticket 
Housing
Medical service 
Schooling

1 Engineer, junior, 12 norths 
Clay testing

Workers' salaries during the training period 
It 'workmen during l months 

Materials used in training

Kwachas

*+ “ r-

2 U z r\ >0^'

1.200
5 , 0 0 c

Sch Overhead expenses during planning and construction period: 
combined operation

Kwachas

1 General manager, lfi months 22,500 
1 Accountant, IS months 15,000 
1 Secretary, IS months 7 ,200  

1 Store keeper, 1 year 2,loC 
1 Time keeper and payroll clerk 2,l60

Office surnlies “1_L,800

Office rent, 50 m^, 12 months 6 ,000

Travel expenses > ,000
Total c ,820

Schedule 1C. Clay and silica: combined operati' .

Kilo«'rramsTcta_ cuav demand
Per day Per vsi

Earthenware (Schedule 1 1 ; ?oc, 65,6oo
Wall tiles (Schedule 12; l,2uC 371,25:
Sanitary ware (Schedule 13( ;3i --- w>t2

rr.~ - r - ' r. - ' Ï '--- ■■ 9



iota! silica requirement

Earthenware 
Wall tiles 
Sanitarv ware

Tot,al domestic raw materials 
Cost per ton in Lilongwe 
Total cost

‘O' Kg
* sj
V u

Y 'BUS

aay rer vear

?"

Schedule 11. Clay and silica: earnhenvare operation

Rav material requirement 

a ̂Body composition— '

Linthipe clay 7C per cent 
Silica 3C per cent

Total body requirement 
Q.'L2 Kg per piece x 16j,C3C

Netto raw material requirement

Linthipe clay 
Silica

cross rav materials reouirement
Linthipe clay 
Silica

Total gross rav materials reouiremen'

Orjec

Kilograms
?e>* dav ;ô^v

22Ç 6 5 ,s q c

1 6 C 1£,l6c
cy 2C.6uC

229 65 , & X
6? 2C.6UC

2Q£ 5 c i a,u c



’lav ana silica: vs_* ti_e operation

r.av mater: recuirenent aria cos:

oonv conoosition-a,

Linthipe clay 
Ground silica

rer civ

Lumber of tiles to be pressed 
(as per schedule)
Body required per tile , 1.22 kg 
Total weight of body (kg)
Assumed moisture coûtent of clay 
residue on 122 mesh 
Total loss
C-ross clay requirement (kg)
Silica requirement (kg)
Total weight of raw materials (kg)

,2n;

l,Cl£

rer veer

— » ——✓ 5 *

371,2
15*

371,2p:

252,62:

a,' The above body composition is entirely conjectural . The proportion 
silica is not known at this point, nor whether feldspar will be required.
It is assumed that the silica fines originating in the glass sand washine 
oneration will be used here and that its cost will be the same as that o 
linthipe clay.

Schedule 13. liar and silica: sanitary ware operation

itav mater: •eauirement
a/Eodv conoosition—

Linthipe clay 
Si—ica 
Feldsnar

n i-ocrrams
•or aay -/ear

lot suit reouiremer.t

» 
•>

 
0



mnosrams
Per dav Per veer

liet rav material consumption
linthipe clay ro -1 77,123
Silica 86 25,705
F eldsrar Qz, 25,705

Gross raw material reouirenent
linthipe clay at 7C£ recovery 36^ 7 1 ~ 7 *7̂-Lw , w
wi-ioa 3o 0 ** *7 C— SI '■ ^
Feldspar 6; 25,705

Total raw materials requirement 535 161,592

a/ The above body composition is entirely conjectural since the
reauirec proportions cf feiusnar aim silica respectively are not known a'
this point and must he determined experimentally.

Schedule It. Feldspar: sanitary ware operation
Cost cf imported feldspar

Kilograms
Total weight of body per year 126,535
Weight of required feldspar (conjectural proportion of
feldspar in body of 2C per cent) 2 5 s T o£

Cost cf feldspar CIF Lilongwe-------------  ---------- -— “—  Kwachas
Cost FOP European port C.OB
Freight tc Lilongwe C.3C

Landed cost C..38
Import duty (137)  ̂z

Total cost per ton C.L;
Total cost cf feldspar per yeas

Schedule 15- Plaster: combined operation
?_ascer reouirenent and cost
u art .sen ware

Average life cf plaster mould (number cf castings
c - rv--

:rer of
vq—-- ôv.t- ?ar

ii- 'oiaoas' 
1

Taster moulds required per year 136.0GC
A r



1

holograms

Average piaster requirement per mould 2 •5
Total requirement of piaster pe'- year 6 ,bc2

Reauirement cf case moulds
Z.C~ kg ner working mould r. 2» "22 212

Total plaster requirement per year e,o-i

Sanitary ware
Average life of working mould (number cf oastmgs, oC
Number of nieces to cast ner vear >2cc _ -1 r* <-

6 c
(Schedule 1«; T ,222

Number of moulds required per year 122

Reauirement of piaster per working mould (kg) 75
Requirement of plaster per year (kg) 9 ,59b

Cost of niaster Kwachas
Price FOE European port (per kg) C .088

Freight to Lilongwe C.30C
C. 385

Duty 13* C.OSC
Total (per kg) ■ 1.1-38

Total niaster reauirement and cost

Earthenware 8,o-7i kg
Sanitary ware 9,59^ ¿-S

Total 16,265 ‘r.g
Total cost of niaster per year K c, O X

Schedule lc. Amortization cf case moulds

Cost of 2 case moulds
(Lavatory, bowl, tank' \ " 0 (\ A

Average life cf case moulds t ,oc: cas
lumber of working moulds per year 123

Annual amortization cf case moulds ■: 1 3 :



1

DC Г. 31агл: conbinес operation

С*хасл "** с ci* 2.>* cir 5 п* л eaz** nari vsc*'

C.l kg
.u„a_ yearly cutpi:: 136,030 pieces
Total glaze requirement per year (136,000 x 0.1} 13,600 kg

-_aze requirement per piece
Ч-oc '«•'I *-

Cost of glaze

Ex-factory price 
Freight

Import duty of 130

Cost of glaze CIF Lilongwe
Total cost of glaze per year

Glaze requirement for wall tiles

Number of 1; cm x 15 cm tiles to be glazed per year 
Glaze requirement per tile

Total glaze requirement per year

Cost of daze

Ex-factory price (per kg)
Freight
Total landed cost 
Import duty of 13%

Total cost
Total cost of glaze per year

Glaze reouirement for sanitary ware
Ihumber of pieces of sanitary ware to be glazec 

ter year (Schedule 3;
Consumption glaze per piece 
requirement of glaze per year 
Cost of glaze per kg

Total cost of glaze per year

rvacnas

G.3C
l.C:

1.19
lb ,lSl

1,000,030 
C.C23 kg

23,000 kg 

Kwachas

1.00 
0.3C
1.30
0.1"
1 .b ■
33,810

t ,?uo
1.1 ng
",6l3^

К c. 
v c
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r.ecuirenent ana cost of stains and colours

oOO kg/year of undergla2e, on-glaze and glaze stain Kwachas
at :: 25 OOO1/ \ fH
1*00 kg of glaze stains for sanitary ware at K 15/kg 6,1*00

Total cost of stains ner year 21,1*00

Total cost of clazes and stains

Glazes for earthenware It ,l5d
Glazes for wall tiles 33,81c
Glazes for sanitary ware 5,732
Stains and colours OOr

l
CVJ

Total cost per year 77,126

Scnedule lS. Manpower: combined operation
Man-hours KwachasEarthenware oneration Id, 000 2,25C

Sanitary ware operation 12,000 ■ ,500
Wall tiles operation 27,000 3,375
Services (Supervision mechanics, 
guards), Schedule 18a 16,600 3,600

Total 73,800 1C ,725

57,000 man-hours -per year = 2l
2 , 1*00

Plus services _J_
Total labour force 31 men

Schedule 18a . Cost of services

Days/year Daily nay Total cost/year
(kwachas) (kwachas)

1 Foreman 300 1 1,200
1 Fitter 300 2 600

1 Electrician 300 2 600

1 Guards 1,200 ]_ 1,200
3,60C

Schedule 19. Cost of spare marts and 3unniies

Installed and vired equipment 
Locally acquired equipment

lost per year

Kwachas 
570 ,C3t

6c,ooc
63c,C36 
25,200



!

- be -

' Industrial use

I.21t tons of clays x t m“ per tor. per day C Q - Z£ . c ? c n

Personal use
tC people x 2= 1 per day 1.00C E"

9.6 5c nT/'day
Total water consumption per year (30C days) 2.955 nT
Cost per m" K C. 26
Total cost of water K 626

Schedule 21. Technical management: combined operation

2 Technical supervisors
Kwachas
30.00C

1 Ceramic engineer 2C,OOC
Fares from and tc home country 27 ,00G
Housing 2fi,80C
Medical service l, 5 OC
Schooling 3,30C

Total lit,20C

Schedule 2£. Refractories: earthenware operation

1. Firing racks
' 3565 nieces x 6.6 nr (kiln snace) toc racks

1C pieces per rack
Average life of rack IOC firings
Number of firings per year

___ - .n.r, — -u. = 1- ; racms re rumen per year
Zi ■ '

Cost of racks Kwachas
Average cost per rack oli \

Freight 7
Import duty of 13^ .6"

Total cost c-f racks -, i —»



Slabs
luC slabs, 3̂* cm x bO cm, uer firinc

j. S 'o - ô .cLw
Rumber of firings per year 
Slabs required per year

Cost of slabs 
Freight

Import duty 13?

Total cost of slabs per year

Schedule 23. Refractories: vail

LUCS

'vachas 
1C.0C 
3.0C 

13.0C

,Ie operation

Flat setters 3^ cm x l£ cm x 2 cm: veignt, ~ kg
Total of setters per firing “ 5 P U "■
Life of setters •+QC firings
Cost of setters Kvacha
Replacement of setters per year 2,250
FOB cost of setters 2,00C
Freight — aiiu

2,30C

Imoort dutv of 13? __
2,600

Total cost of setters per year 3,850

Schedule 2* . Refractories: sanitary vare operation
Kwachas
- - S iCost of setters per piece ^.o_

Total cost of setters per year 13?
(6,9l6 nieces to be fired)

a./ Estimated on the basis of experience.



Schedule 25. lust o f cartons and packaging

Kvachasuartnenvares -----

13o,3QC pieces at K C.Ol 

Wall tiles
93C,03C vail tiles at K 0.005 

Sanitary vare

c,cOC nieces per year at V. 0.30 
Total cost cf nackaging

i-,pOC

Schedule 2c. Administrative expenses: combine*

Salaries Kvachs s

1 General Manager 1 5,oo:
1 Sales Manager 1C,000
1 Accountant H o o o ( )
2 Secretaries 7,200
2 Clerks 9.000

51,200
.Stationery and office supplies 2,500

5,000Travel expenses 
Total 5B,^0G
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Annex TV

COMMERCIAL PROFITABILITY AT DOUBLET OUTPUT 
ANT REVENUE

Investment cost

Commercial profitability

Sales revenue 
Operating cost 
Depreciation 
Operating profit 
50a corporate tax

Thousands of xwachas
2,101

1.725 
90 £

- H i  
708 
3=.l
351-

Rate of return = 

Repayment period

35i
2,101- x 100

2,101
16.85

i.5 vears



Annex v

ETTETT OF i: PE?. CENT INCREASE OP OUTPUT
ANT SALES REVENUE OK PROFIT

investment cost
Thousands of kwachas

1,681

Commercial orofitability

Sales revenue 95 C
Operating cost - 5 S o

Depreciation mCO1

Gross profit before taxes 2 8 7

50? corporate tax 11*3

Net profit 1 Ü +

l'UL.nate cf return = -— dp- x 1 0 C  l,OOÜ = £ .6?

. . 1 , 6 8 1nepayment perioa = + ft~ = years




