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l The C'~r-::ency of -::-te Repub:ic. o: Z~7i.b~a i~ ~~~.:ac~a 
(l K~acha = 100 ~g~ee), and in abbr~viated for:n 
is .. JTit:en Z.,. 

T:le rate of e..~c~ange used throughout :he study is 
::..~ l = wS$ .82 (US$ l = z~ 1.22) 

3 :1et":"ic ·.;eights are use·d throughout t"he study, 
1 ton - 1000 ~ilograi::s. 

?ineapple and ;uava 
tomato 

:4 ~ans of 440 gra~s ~ach 
40 cans of 243 gr~s each 

5 ~egative values are sho~.-i. ~ichi.~ ?arenthesis or 
?refaced ~ith :he ~egative sign 
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::'.xecu :i ve Su::u:iary 

The ?ro:ect ?remoter is Rucom Industries L~:ed, Lusaka, Zambia, 

a ~holly-owned subsidiary company of the Industrial Develupment 

Cor?oration :.i::li.:ed, i::self ~nol::.y State-ow'"!led. 

?ineapple is 5econd only ::u ::iaize, Za=Dia's 5taple :ood, i.~ ::he 

:om:mercial agricul:ural aconomy of the ?rovi:l.ce. 
...,... \,f • . • • .• e .• •,.;::.ni ... unga 

and the second largest industry (a copper ~ine is :he largest) 

i.~ ~for:!'n.;ester:i ?-::-ovi:l.ce. :':le Cannery ::as 'oeen in operation si.~ce 

1971 'out has ~ever ear:ied a profit. r= '~were to ~e closed 

a suitable alter:lative :narket :or all of the pineapp.le could 

~iot ':le ;::rovided. Repairs only ::o c.he existing equipment ·,.;ill 

not solve the ?rotle!:!s of profitability '.which are associated ·..;ith 

Reference to the need to ~oder~ize the Cannery is :na.de in the :':1ird 

~fational ?lan of :he Government of t=-.e Republic of Za::ibia, and the 

project l:leets the object of the Operation Food Programme 1980-1990. 

Orieiitation is ?Osi::ively towards raw :iater:i.al - ?L~eapple of ·;ery 

high quality is already gro...-n in abundance, and guavas to a ::i~ch 

lesser e..'tt:ent. 

It is ?lanned :o export ~here possible to neighbouring countries, in order 

to ear:i :nuch-needed foreign currency. 

Planned recoverie~ of fruit are greater, and losses less t~an ?resently 

e..~perienced and ~ould flow from :ncre modern equipment and more efiicient 

:nanagement. 



The forecast calls for the ?reduction and sale of 30,000 cases of 

?L~eap~le ?roducts, 3,000 cases of guava slices ar:.d 480 cases of 

:oi:ato ?uree i:i :he :irst ::'..lll year of ex?ar:.sion, increasi:l.g to 

.:.:,:JGO :::ases ;;f ?:::.:-.ea?ple ?roducts, 5,JCC cases of guava slices and 

at this level :or some ~e~rs. 

?reduction and sales in year 3 -

?'!."'oduct ?reduction and sales ::n::..t ?rice 
... 

~et sales 

2~?ort i:lomestic °2:x?Ort Jomes tic 

cases cases 3K/case :K/case ::K '000 

::'ineappe 

ili:lgs 2.000 1:,000 16. GO 38.35 388 

c;,.uuk5 :,JOO 11, 000 16.CO 38. 35 388 

.. :uice :,ooo 15,000 16.00 38.40 496 

.::;uav:i 5,000 34.91 

:'ooato 2 ,.ooo 60.00 

:'otal c:'ses 49,000 Total net sales 

l 
Gnit ?rice includes sales :ax 

2 
~et Sales 'Jalue excludes sales ta."<: of z.x 287,550. 

'lal'..le 
.:.. 

, .... ~., ... ,_, -
:.+s 
:co 

1, s 17 



- .-:: -

~rket and ::ilant ::anacitv (~anter III) 

Juring :he ~ years, Apri: :979 :o ~arch, 1983, 52,~CO cases 0£ ::i in ea m:> le - .. 

?roduc:ion varied :rem 11,191 to :9,382 cases ?er year. In all of 

these years al: ?reduction was sold and there were ?eriods in eve:::-y 

:rear ·..-hen ?roduc:s ·.;ere in demand but unavai.!.ab.ie. :he :annery' s 

?rcduc:s are not iistributed throughout the country. ':i'..;o companies 

°Jased in ~do.ia :ogether ?reduce approxi::iately 18 ,JOO cases of ?:...-:eapp.ie 

?roduc:s an:::r.!a.:.:y _, ::iostly ;;aI:l, but also chunks. ~ei:her ii::-:n cans 

:-~ngs .'Jr ~uice.. 

~..-o approaches were used to estimate the present size of the domestic 

:narket for canned pineapple ?roducts. ?resent annual demand is estimated 

:o 'Je 4 7, JOO :o ::.a, 000 cases. ~e demanci :or canned guava sli::es is 

esti::ated at 5,000 cases ?er year and :or tomato ?Uree, which is ?resently 

:Lot ?reduced in Zambia, in excess of Z0,000 cases. 

~ni:e detailed statistics of consumption ~~ neighbouring countries are 

al.so not available, :.n:ior.:iaticn has been gleaned :£:-om c::inversations 

with :nanufact~:-ers and wholesalers. I: would seem that the :narket :or 

canned ?ineapple ?roducts in 3i:::ibab~e inc:-=ases each year by 10 - , -'3', 
~J/D 

and is ?resently 30, JOO cases, and that : .. ,;a-thirds of :his :n2.rket demand 

is ~et by i:nports. 

7~e ?reduction ?rogramme is based on ant~cipated sales and the seasonal 

availability of raw :naterials (:roit). Full ?reduction i:l :rear 3 

'.ltL.izes 70~ of overall ?lant capacity. 
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3. :-!a::erials and innuts (C1anter I.) 

:":le basic raw :::iaterial required is pi."eapple, and t~e Smooth Cayenne 

•;arie::y is 3:-o'l..-n i:l ::.arge quantities ::h:::-::mghout ::he Mwi:i.ilunga Distric::. 

:~ :s es:i:::ated that ~~ the Di5tric~ and close to :~~ Ca~..ne:-)", e.~~s~in; 

plantations of guava yield some 65 ::ons of fruit: - sufficient for 5,000 

cases. 3ecause soil and cli:::atic conditions in ~winilunga are conducive 

::o ::he g:-owi."g of tomatoes, it: is ?lanned to include the processing 

of ::his f=ui:: .;_." ::he overall Cannery programme. Initially, ?reduction 

~i:l Je small and confined :o the canning of a ?uree for ~hich a very 

e_~cel:ent: :i.arket exists. A ?rogramme to prcmote thei::- growing by local 

fa:::ners ~il: require ::o oe introduced. Sugar is avai:able i." sufficient 

quantities ::o :::ieet production requirements. Cans are purchased ~ithi.~ 

Zambia, although they :nay also b~ i11I?orted directly from ::he Republic 

of South .~rica, at less cost. ;:'he locally :nanufact~red cans are :nacie 

fro~ i::r;orted tin plate, and foreign currency is ::he critical factor 

goven1ing their availability - whether ?Urchased locally, or i~orted 

directly. :abels and car::ons are available on the local :narkat, and 

supplies are adequate • 

. \...,nual recuirements of raw ::iaterials at rull ~reduction -

vear 3 

?ineapple 

Guava 

Tomato 

Sugar 

24J g 

!.ab els 

Carton;; 

i.'otal 

999,600 

66,693 

125,000 

5,216 

USS (ZK l - USS . 32) 

~umber 

1,151,030 

97,958 

1, 248 '988 

50,COl 

zx 

99,960 

7,000 

37,500 

144,:.60 

3,650 

379,339 

23,704 

89,302 

j8,076 

554,571 

699,031 

573,205 
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4. :ocation and site (Chanter V) 

:':le existi...•g :ocation of :he Cannery ~as chosen since pineappl=s ~ere 

prior to its establishment. 

:;;cation 

Jistance, by roa~ 
:rom Lusaka 

Average rainfal: 

Ad=ii.:list::-aticn 

Communication 

- bet~een 11° and 120 south and ~et~een 

-
" ·-

0 and 25° h · d · . east, on :.e oor ers o~ 

Zaire :o the north and Angola to the east. 

Altitude bet~een 1300 and 1500 ~eters. 

- 900 ~ilometers, and approx~tely 40 hours. 

- :377 :nilli~etres. (highest in the country), 

bet~een September a~d April. 

~~inilunga is the administrative centre :or the 

Jistrict ~ith local 5ove~nent offices, a ?Olice 

station, a post office, a goverr.ment rest house, 

a secondary school and a number of shops. ::ie 

nearest reliable garage and machine ~orkshops 

are located in Chingola, 450 ~ilometres from 

~.Jinilunga, and the nearest banking and diesel 

and petrol services in Sol~ezi, 300 ~ilometres 

from Mwinilunga. 

Electricity is generally conscant and reliable. 

:l'o telephone system exists, but plans :or a 

£ystem have been :nade. 

Communication bet:"#een the Cannery and Lusaka 

is by radio, ~hich duri:lg the rair.s is difficult, 

due to inter=erence of lightening. 

.. 



:I.cads 

.ur:::ield 

?i.neapple 
growing area 

- ?ro~ L~saka :o Solwezi 600 kilometres and 

tarring of tl:e :inal ·,·o kilometr~s to ~nilunga, 

presently i.:l very ?oor condition, where average 

speeds cannot exceed 60 kilometres ?er hour in 

the dr:r season, and 10 kilo::ratres ?er ":-tour af:er 

heavy rain, is ?lanred to ~e completed Jy 1985. 

- ~one, throughout the entire ~or:hwester:i. ?rovince; 

nearest rai2.'.:lead in Zambia is at 2bingola, :.so 
kilometres east. The raL.head at ~tshatsha 

150 kilometres to :he north, in Zaire, is presently 

unusable. 

A grass strip exists for light aircraft. 3y air, 

:he distance :ram :usak.a is some 550 ki:ometres. 

The :najor area is centred around Ikelenge, 

60 kilometres north of ~ini:unga; other areas 

exist 60 kilometres nurth-east, 100 kilometres 

east and 40 kilometres west of ~i!lilunga. 

:':le actual site of :he Cannery is 6 kilometres from !-!winilunga, alongside 

the Nest Lunga River, which carries water throughout the year; the 

Cannery operates its cwn water supply. 
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5. ?ruject eng.L;ieer:L.~g (Chapter VI) 

-=::e :::osc approp=iate tec:mology for ::ie scale of operation o: :'."le 

Cannery and the labour resources available is semi-automatic :nach:L.•er:' 

having ca?acities of l co 2 tons per hour. New equipment replaces 

al~ost all existing equi;iment. Specialised e~uipment for pineapple 

process~.; is required. ~achinery :or juice processing and can :nake-up 

and seaming is available :rom diiferent sup~liers. Ot~er equipment 

required includes ::ia.chin.:ory for a sma.21 wor'" shop, quality control 

:!.aboracory equipment and •1ehicles. Detailed lists of a:.: eauipment 

have been prepared and profor.na invoices obtained from suppliers. 

'I'he e.""tpansion programme calls for construction of a new storage waretouse, 

a can :nake-up room and a small cold store as well as ~odi:ications and 

repairs to the e..tisting plant. Detailed descri;itions of the civil works 

have been prepared, preli:ninary plans for constniction have ~een drawLl 

up and contractors' esti::iates of const::uction costs cbtai..~ed. 

~e total estimate of cost for new equipment and civil engi..•eering works 

1.s ZK 748,000. 

6. ?lane organization and overhead costs (Cianr.er VII) 

:':le Rucom aead Office in Lusaka deals •,;ir,h administration and selling 

while the Cannery itself is concerned with collec:ion of fruit, i:s 

processing, canning and distribution to Lusaka. 

?:L~ed overhead costs are -

ZK '000 

Cannery 209 

Head Office 203 

Depreci3.tion 124 

Financial charges 134 

6i0 

USS '000 550 



-, . (Chanter VII: ) 

::..e :abour ~orce is unski:led, and at full ?roduc:~o~ soce 90 workers 

are required. Annual direct labour cost is Z.' 3J,120 (~SS 27,158). 

Staff will consist of l Cannery Manager and 17 others. Annual cost 

is z.' 100,000 (wSS 32,000). 

3. :::role::ientation scheduli.:'.g (C1anter :::::0 

?reject izplementaticn requires one year frot:1 the decision :o il:1est. 

:zie ?roject achieves full capacity in year 3, when sources of supply 

of raw '1laterial are fully developed. 

:n order that izplementation be conducted in the ~ost efficient :Danner 

and at the least cost, a ?roject izplementation team should be established. 

:nter:iational Jevelopt:1ent Aid ·..;ould be sought to ?'t'Ovide t:-,e :eam laacier 

frot:1 :he date of :he decision to i.~vest unt:..l the ex?anded ?lant is 

f~lly in·operation. 

9. ?inancial and economic evaluation (C~aoter X) 

Accumulated losses :o the end of the :nest recent financial vear, 31st ~rch 1983, 

are ~ow in exces~ of ZK l.OOm (USS 820,000), and unless a olan to halt these 

losses is imPlemented without delav, the Cannerv will continue to sustain them 

The condition of ':he -,lant, :nachinery and •1ehicles is such ':hat orofit-ear.iing 

is i:rioossible. 
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:'he CO~..:FAR (Coi!Iputer ~del for Feasibility Analysis and Reporting), 

Sof:·..;are ?rog::-ai::me developeci :,y u~IDO for the Apple I:I computer ·,.;a~' 

~sed i.n coDju~ction ~ith the L""}."'IDO !-!anual for the ?reparation of 

I:iciustrial Feasibility Studies to evaluate the ?reject viability 

and work out the financial effects on several alternatives ·..n.:h respect 

:o a ~umber of ?Ossible assumptions. 

9.3 :'ct al i.nvest::ien ': costs ----------- -

Cir-1 engi..-ieering "1C1!'1.(<"' 

Equipment 

?re-?roduction 

·,.;orking capital 

:'ocal. - ~e..., i.-ives t::ien t 

::::<istir.g assets 

USS '000 

Foreign loan 

Development Bank of Zambia 

Internally generated 

Cost of financing 

Debt ser-;icing 

?oreign Local :'otal 

5 

376 

381 

381 

312 

::z' cco 
:40 l.'..5 
., ., .., __ , 

603 

2 2 

i'.:8 7'.:8 

i.097 l;'.. 78 

200 :oo 

'.,o-.i.-~ I 1678 

106i+ 1376 

ZK '000 USS'OOO 

748 bl3 

590 484 

1338 1097 

140 115 

1478 1212 
'S~--- ----

107. ?er annum from year 1, and a 

front-end fee of .257.. 

lOi. on reducing Jalances outstanding 

after annual repayment of ZK 56,900 

for 20 years, starting year 5, and 

totalling ZK 1,338,000. 



:otal jrcduction costs (at :easible normal capacitv) 
----------------------~----

~.'ari,lble costs :or year 3 ::iay ":le sm::m:a:;ized as :oll.o...,.s: 

Z...'Z T 000 

=~it 144.5 

Other raw !llaterials 554.6 

Jirect laoour 

~otal variable cosrs = 

:~ year 3 the annual cost of ti:i. cans is 55~ o: variable costs. 

:~~ed costs amount to ZK 670,000 in y~ar 3 and decrease slowly thereafter 

~ecause oi decreasing :::nancial costs and lower depreciaticn charges 

after year 5. 

Total ?reduction costs :nay ":le summarized for year 3 (?age 120 

:actory costs - variable 

:'.ixed 

total 

Adt:U..1istration 

Selling and d:.stribution 

Operating costs 

?inancial charges 

iJeprecia :;ion 

Total ?reduction costs 

USS '000 

:~' CJCO 

732 

209 

941 

130 

134 

124 

1402 

11.SO 



9.6 ?i.~ancial evaluation 

:..~Chapter :7 and the financ~al arrange::ients described i.:l Chapter 10, 

:he ~ase case of CCMF • .;.R ~as executed. !:1e follo~..ng ?Oi.."lts su::c:arize 

:~e resul:s of :he evaluation: 

?rofit after :a."'t nries bet·..;een Z.:{ 100,360 and Z.."t( 166,370 - 6.5;~ 

and ll.0% of net sales - during the years 3 - T -.;;i. Year 2 shews 

a nominal loss, ~ecause full capac.icy ~as ~ct ~een reached. 

Accu;::ulated cash balances are ?Osi:ive throughout. 

3. At a 10% cut-off rate, the net present value is negative 

ZK 165,:JO. :he inter:ial rate of retur:i is 8.:9%. 

4. :he ?ay-back ?eriod is 8 years. 

S. :he simple rate of ret:.lr:i., ?refit after ta.:c e..'"qlressed as a 

?ercentage cf i.~vest=ent, is 7.3%. 

:i. ::-ie break-even ?Oi."lt, the le•rel of ?reduction and sales at ·..;hich 

:.:iceme equals costs, is 35.3% or 41,300 cases. 

Several other -:uns ~ere :nade ·.Ji.th di:ferent assumptions. :i:lese 

alter:iatives ".Jere: 

A. ~ower ?reduction and sales forecast; no =-~ports. 

3. ~o tomato puree production. 

C. Tomato puree production increased to 5,000 cases. 

D. Increased costs of equipment and civil works. 

~. ~bate of c~stcms duty and sales tax on imported :nachir.ery. 

From the output schedules of the COMFAR runs :nade based on these alter­

natives, it ~ill be seen that the net present value at the 10% cut-off 

rate is positive only in ~#O cases: Alternative C. 7omato puree 

?reduction increased :e 5,000 cases per year i."lstead of 2,000 and 



Al.::er:iative -· - ~ebate of customs duty and sales ta..~ on ii=ported 

:':le sensi::ivi:::· :o :he variation ;;,f variable costs, ::ixed ::osts and 

5el::.i~g ~rice vis-a-vis annual ?rofi: based on infor::ia.tion :rem the 

~-<et :nco::ie Statement :or year 3 ;;as also c.alculated. ~e resul::s 

3-~e as :o.i..::.ows: 

~= ?rociuc=ion and sales ~ema.L4 ac full ?rodu~~ion levels~ :hen -

?or every :: i:lcrease in ::~e ?ur:: .. hase Jrices of raw ::iateria.2.., 

annual ?rofi:: is reduced oy ZK 7,JOO. 

2. ?or every 10: i:lcrease in direct :abour rates, annual ?rofit 

is reduced JY ZK 3,300. 

3. ?or every 1: increase in :ixed costs, annual ?rofit is reduced 

'Jy ::z 6' 700. 

-+. ?or ever:r ::c l i."1.crease i."l :i.et sell.i:lg ori::e oer case - a 1 ' ?roduc':s -

anm.ial ?refit is i:Jcreased 'Jy Z."'Z .:.g, GOO. 

Overall contribution (variable :nargins) :or each year are calculated 

~Y COM.FAR and appear in the ~et I:Jcome State~ent Schedule. :be contri­

bution of each ?reduct !..n year 3 is shc'Wtl below: 

Pineatl'ole Guava 

ZK'OOO ZK'OOO 

'lariable costs 591 69 

Cont=ibution 681 76 

Sales income, net 12272 145 

?1.:<:ed costs 

~iet ?rofit - contribution less fixed costs 

Tomato 

ZK'OOO 

i2 

28 

100 

Total 

ZK.'000 

732 

785 

1517 

670 

115 
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of which ZK 288,000 (-:;ss 236,JOO) is clai:ned by Gover:i.ment, as sales :ax. 

:':•e benefi:s :o :he ~orthweste::::n ?rovi:lce, by way of ?a;.:ients to :ar=iers, 

wages <nd sa1.aries, and overhead costs :i.ncu::-·ed in !1Yi:l.i:.unga, ai:::ou:nt 

:o .;....._ ~00,CiOO (GSS 2.'..6,JOO). 

~e ~ational :net: ·1al;;e added (~'1lVA) of ZK 7 .02 ::i, .::.i.:; of :he g=oss 

sales value of :he Cann.er-y, is generated over ::he :i:-st :o =•ears of :he 

?roject. bdi::ect •1alue adcied 'Nittlin ::he ~or7..1ester:i ?rovince is 

esti::lated, over- :he same ?eriod, to oe ZK ~.38 ~. :ess :he costs of 

:iaterial inputs purchased by :he far.ners 7hich are estiI:la.ted :o be 

less than io: of ::he i:l.di:-ec: value added. 

=:.~or: sales =esult :i.n :oreign cur.:-ency eani.'lgs of z:{ 30, 1JCO ('JSS 65, 000) . 

. !.::hough al::iost all i.'l?Uts are ?Urchased locally, :he cos::s of s~a::es, 

cans, :uel :or •1ehicl.?s et cetera have :oreig:i ct::::-renc·1 ccmpor..en:s. 

10. Conclusions and =ecommendations 

Overall advantages and disadvantages of project may be summarized 

as follows: 

Advantages 

a. Continued and increased e!llllloyinent in agriculture in the District 

and Province (an area of some 100,000 square ~ilometres, 'Nhere 

no other indust:ry e."<ists) and in the Cannery itself. 

b. Continued surport and promotion of a rural !.ndust=ial development: 

?reject:. 



::i.e conversion of a loss-mak:::..~g ::ianu=acturing and selling 

?-:-:Jv~s:.c:i 2£ a -ieper:dab:~ =.a:-k.et :or =~.!i1: -;.;~:..=:l .:..:5 1.:::--=a~~t 

3row-n i.:l the Jistric: in lar3e and increasing ~uan:ities. 

e. ?revision of :he supply of high qu.alit7 canned ==-~it, and the 

intrJduc:ion of a new canned ?roduct, tomato ?uree. 

~e ?roject is supported !.:i Gover.u::ent's national developoent ;:ilans. 

Ji.sad vantages 

a. 3.e::ot~ess of the Cannery. 

b . :ack oi i:lfrastruc:ure in ~ini!unga 

::iachine shops and other services. 

d. ?inancial vul.nerabili:y of :he ?reject. 

communications, banl.<s, 

As 3ho1Wtl ~~ :~e above advancages, one of the i::lpor~an~ ~::::.en~£ :_L 

evaluati.<g the ?roject is :he high ?riority •hich the gover.mient has 

5iven to er;:iansion/:r.oder.:iization of the Car.nery. :':!is refle~ts :he 

Gover.:ll:lent's ?Olicy of r~ral industrialization basei on agricultural 

?roducts. 

:he base run of C0!1F • .\R shows that the financial L~dicators calculated 

on the base case co11ditions and shown in the examples gi•ren in Chapter LO, 

are not highly favourable. The project #Ould rr~uire careful J1a.nagement 

control over the production and sales effort as well as reconsideraticn 

of the loan repayment schedule. A number of possible i:nprovements in 

these financial terms can be envisaged as sho'Wtl in the altarnatives 

studied in the sensitivity analysis. 



~~c:ease in production and sales of tomato ?uree to 5,000 cases 

:Jer yea:- i3 :me of the t:rpical self-supported i:II?rove!:l.enl:.S. r'.lrt=:er-

ic;: and the ?rice o: :.:omat::1 puree b? zo: to 30~~ (on the basis of the 

low variable :r.argin calculated for tomato puree as compared to ?i.~eapp:e 

and 5~ava ?roducts) ought to be studied. It is :oreseen i..~ this case 

:hat a ~ell elaborated distribution plan and expansion cf sales char.nels 

T.Ji:l be required :o reach the propo3ed :; iles levels ·,.;ith the i:icreased 

price. Such a scheme "ould ·:.ertainly 5:ive :nuch :::iore favourable f~ancial 

i.ndi::ators - a ?Osi:ive net present value and a~ inter:ial rate of ret~r:i 

signiiicantly higher :~an the cut-off rate. 

::i.e Cannery would also operate with ::ruch less financ.i.al burien, ii :he 

cost of the plant :oanager could be f:inanced through an aid programme. 

It ~ould reduce the overhead cost of ZK 60,000 per year. In fact, :he 

sound :r.anagerial control over the plant operation is one of the important 

'.<eys for successful i::Iplementation of tZie ?reject. It :nay be advisable 

that s~ch expertise Je ?rovided by technical assistance program:n2, 

'.lllt:il :he counter?art become competent in r".lnr.i.~g its entire operation. 

As c:i.e COMFAR's 'Jase r".ln shows, the project is financially vulnerable. 

In addition to the above su~gestions, the provision of softer loan to 

f:L.,ance major part of invest~ent 'Ilay be considered. 

Over and above. it •.1ould be justifiable to conclude <::hat the Gove~ent 

should sup·1ort the implementation Clf the project, taking into ace.aunt: 

the basic ~ramework of the project: i.,vestigated in this report as well 

as additional suggestions pue f or.1ard above. 
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C:-1A?TER II - ?roject 3ackground and History 

Given the following facts -

a. As !Illlch as ZOCO tons of pineapple are grown in the ~inilunga 

District of ~orthwestern ?rovince by bec--#een 600 and lCOO far.ners. 

b. A cannery to ?rocess pineapples already exists in the District 

havi::g been established some 13 years ago. 

c. The flavour of the canned pineapple produced is excellent and 

in recent years the Cannery has sold its entire production. 

d. ~ith the exception of one year, #hen there were certain changes 

in ~ethods of accou:iting, losses have been incurred by the Cannery. 

e. The Cannery continues to operate and ~hile suppliers of fruit 

have been steadily i..-ic::-easi..."'lg, the Cannery has :iot been able to 

purchase all the fr~it available and fr~it goes to ~aste :i.."1 the 

field. 

- the question, should the Cannery continue 

to be operated, :nay be asked, and, if the answer is affirmative, should 

it be repaired, J10dernized and/or expanded, and can it ~e Jiade a technically 

and economically profitable unit? 

It is the declared intention of the Government of the Republic of Zambia 

to foster all ~fforts to e.~pand the rural and agricultural base of the 

economy of the country and sc endeavour to halt the e.~odus of !"Ural 

populations to :he cities - (Zambia is presently the :nest "urbanised" 

count-ry in Africa, south of the Sahara Jesert). 



The Cannery is the 2.argest i.-ldustry in the ~""lil unga District, and 

the se~ond :argest i...•dustry in the entire ~orth~ester:i ?rovince. :he 

some 300 ~ilometres to the east. Substantial 3UtlS of ~oney have been 

and conti.;:iue to be ?aid to :ar.ners for ?Urchase of :ruit, and to labour 

and staf: en:ployed in the Cannery. 

:n the :irst year of expansion of the Cannery, it is antici?ated :hat 

a sum ::'.:l ~xcess of Z:{ 200,000 ~ill be ?aid, ::'.:lcreasi..""1g to some ZK 277,JOO 

::'.:l :rear 3, ·..;hen :ull capacity is reached. 

Year 1 '::ear 3 

ZK '000 ZK '000 

F:-uit 85 144 

·,.;ages 23 33 

Salaries 100 100 

208 ,.,--.- / I ====- -==-== 

:'he only agricultural crop of greater sign~icance in the comIJercial 

econo:IIY of the Province is :nai~e. Zat:lbia's staple :ood, s~les of ~hich 

generated Z..~ 656,000 in 1980-81. 

It •.Jill be seen therefore that the CaDnery is of very considerable 

importance to the ecnnomy of the Province, and the reason for the 

idea to promote and expand it is obvious. 

It has frequentlJ been suggested that it ught be :nore ~conomical to 

attetupt to :narket all of the pineapple fresh instead of processing it. 

In this alternative the Cannery ~ould be closed, and local :ar:ners or 

traders from the Copperbelt ~ould carry :he ?ineapples :o ~arkets i.-1 :he 
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Co?perbelt and in Lusaka, or perhaps Rucom or another gover.i::ient 0rganization 

~ould take over the responsibi:ity of :resh ?i..~eapple :narketi.~g. 

:o be re~embered that this alternative is ~onsidered in :he light of the 

tarring of the final iO ~ilometres of the Sol#ezi-Mwinilunga Road, a 

project e.xpected to be ccmplete by 1985. 

?rem avail.able i:l.ior.!lation, the closure of :he Cannery and the :narketing 

of all the pi..~eapples as fresh fruit would not ~eet the :~o :najor criteria 

of the project - to provide an adequate :narket :or pi..~eapples ?reduced 

i.:l ~·.rt.nilunga Jistrict, and to Jiake Rucom a ?refit-earning unit. 

?resent estimates of :he total output of pineapples in ~winilunga District 

are bet•.Jeen l, 500 and 2, 000 tons ?er year. In recent years, the Cannery 

has processed 500 to 700 :ans per year, the remainder, bei:lg sold as 

fresh fruit, or, goi:lg to #aste. :'he amount 0£ fresh fruit carried to 

the Copperbelt can only be roughly esti=lated at bet~een 500 and 1000 tons 

per year. :he rei:ai..~der of the available fruit 6oes to ~aste i.:l :he field. 

A visit to far.:is in ?ebruar; 1983 confir:ned that a large quantity of un­

harvested over-ripe fruit remained i.~ the field. 

A December 198Z newpaper story indicated that in excess of 100 tons of 

?ineapples had gone to '.JaStc :hat 1110nth during which the Cannery has 

processed 150 tons. 

Also, during that month, the tarring of the Solwezi-."twini:unga Road had 

reached to "'71.thin 70 kilometres of !1winilunga. It should be noted that 

the ?ineapple growing area is 60 to 100 kilometrES beyond Mwinilunga, 

and that it will be a number of years before upgrading of the roads to 

the pineapple growi:ig area is undertaken. 

The difficulties of :nounting a fresh fruit marketing operation #ith 

such large distances bet:veen growing area and ;narketing are.a Nould be 

i..:l:nense, par~icularly #i:h :he lack of any ser1ice infrastruc~~re ~n 
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~wi:lilunga. :-Jo ?revious ?arastatal organizations in Zambia h~ve 

failed in attelIIPtS to :::arket fres'b fruit and ve:~etables. A report 

by a Food and Agric:ilt'..lral Org:mi::ation :1or:ic'..llturist (Fr.iit Gro,.,.iag 

i..; Zambia ':)y ::..ar.dau) states t:id.t "the :::.arketi:lg of fresh ?ineapples 

from ~ilunga on the fresh fruit ::ia.rkets of the Copperbelt and Lusaka 

.... ill never be successful because of the damage f !'".lit sustains during 

transport". 

A :::arket for canned food e..~ists and ~ill conti..;ue to exist i..; Zai::ibia. 

Importation of canned food is bar.ned, and food canning ~ill continue. 

~ere the Cannery to be closed, the cann~ng of ?i..~eapples would to some 

extent be taken over ~Y ?rivate companies on the Copperbe~~. 

The cost to Zambia i:l foreign currency required for the importation of 

cans and other components .... ould not be signi£icantly reduced, but the 

quality of the canned product certainly would be, ~ecause of the conditio~s 

experienced during shipment. 

!:le resulting :rans:fer of ?ineapple ?recessing :roI:l !-!wi..;ili.:.nga to ~do.la 
would be contrary to the three objects i::xplicit i.; the involvement oi 

the United ~ations Development ?rogramme in ::ie ~inilunga Cannery -

the development of r.iral industries, the redistribution of wealth to 

all levels of society; and the reduction of the emigration of r.lral 

?eople to the urban areas. 

The possibility of repairing e.~isting plant and equipment was examined 

but the i;nplementatio~ of such a plan in isolation is precluded by the 

~tent of existing ?lant wear and tear, since this would not sol •re the 

?roblems of profitability, presently associated with the lack of 

adequate levels of output. 

The possibility of large scale expansion to share in world :narket demands 

....as also examined and is dealt '..rith in Chapter III, paragraph 14.3. 



- 25 -

Fi.:lally, :he ?OSsi;,ility of ::iodernization and expansion essentially :o 

::ieet :he demand of the domestic :narket and to ex?ort :o neighbouring 
. . . - . -
:~e Jas~s or :~~s st:.idy. 

rrier ·ation is ?OSitively towards raw :naterial - ?ineapple of very 

high quality is already grow-ri in abundance, and guavas to a ~uch lesser 

extent. :he soil and clii::ate are conducive to the growing of tomatoes 

ar.d :he canning of tcmato ?uree is therefore ?lanned. 

:'he domestic :::arket demand for canned ?ineapple is in excess of supply. 

~evertheless, it is ?la.nned :o export :o neighbour:.ng countries -

Zi:nbabwe and ?erhaps even 3otswana, in order to earn :nuch needed foreign 

cur=ency; this rr....11 however, require considerable ?remotion and effort, 

because of the e.-,;tremelv strong and dominant: hold in these :narkets ':>y 

:he ~.alawi-based Ad:narc Canning Cotl!?any. 

·..;i:h the exception of :he Canner-1 buildings, all other fixed assets -

?lant and especially vehicles - require ~rgent replacement; local capital 

to finance :his replacement does not exist, and a large sue of foreign 

cur=ency ·..;ill be required; i::l. addition, •..rorking capital is per:ilously 

inadequate. 

:'he capacity of the new equi?ment has been ?lanned to be able to cope 

adequately •.Tith the anticipated increasing demands for pineapple products. 

Implementation of the :IJCdernization and expansion programme will require 

to be ?lanned in great detail and directed, managed and supern.sed by 

?ersonnel of adw.nistrative skills and competence. 
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11.3 ~ational oolicies of the Gover:u:i.ent of the Republic of Zambia -------------------------------
The ~ational Jevelopment Plan, the ::iain :eatures of Nhict include 

balanced industrial development throughout the country, generation 

of :nore and fuller employment and diversification 0£ the economy, calls 

for !IICdernization of the ~~inilunga Cannery. Operation ?ood Production, 

1980-1990, has as its object the making of agriculture the basis for 

industrialization, and the increase of employment and redistribution 

of incomes through this development. 

12. Project ~remoter 

The project ?remoter is Rucom Industries Li:J.ited, Longolongo :::toad, 

Lusaka, Zambia, a company Nhich is a wholly-owned, subsidiary company 

of the Industrial Development Corporation ~irnited. which itself is 

Nholly State-owned. Rucom is an acronym for Rural C~m:nercial. 

Ruccm Industries Li:nited 

Balance Sheet as at 

31st Decer.ber 1982 

Equity capital 

Long-term loans 

Accumulated losses 

Capital employed 

ZK '000 

6,100 

4 493 

10,593 

4,337 

6,256 

Of the capital employed of ZK 6,256,000, ZK 3,000 is attributable 

to the Cannery -

Assets: fixed, ~et value 

curTent, net value 

Capital employed 

ZK '000 
53 

(50) 

3 



This all!Xlst negligible value of capital employed is a result of the 

under-valuation of the Cannery's fixed a3sets and the large bank over­

draf: carried by Rucom. The low net v.1lue given for fixed assets is 

a consequence of the ~ethods and rates of depreciation used. Straight 

line deprec:.ation is used by Rucom - depreciation over 10 years for 

equipment, over 50 years for civil works and over 4 years for motor 

vehicles and trailers. However, civil ~arks are depreciated over the 

?eriod of the lease for less than 50 years. The Cannery buildings and 

other civil works will have been completely depreciated at the end of 

19o3 wilen the :ease on the Cannery land expires. In Zai::bia, all land 

is owned by the State and can be leased but not bought or sold - only 

improvements on the land can carry value. Renewal of Ruccm's lease on 

the Cannery land is considered a formality. 

A Jiajor part oi the equipment is now 13 years old and the newest vehicle 

is six years old. The net value of fi..~ed assets - ZK 53,000 - indicated 

in Rucom's books at the end of 1983 is a total of the undepreciated value 

of (1) the original civi.:. ~arks, (2) some equi?menc purchased in 19i7, 

and (3) some capitali=ed expenses resulting from rebuilding equipment 

and vehicles. This value is a book value only, it is not related to 

either the replacement value or the ?rice which Rucom :night receive ii 

the Cannery ~ere to be ?Ut u~ for sale. 

The value of net current assets is negative primarily because of the 

bank overdraft :naintained by Rucom to provide working capital for the 

Cannery's operation. 

The ~ther :najor activity of Rucom is the growing and ?rocessi~g of 

coffee - a ?reject financed by World Bank funds. 

~ithin the ?reposed project, Rucom and its personnel ~ould obviously 

have an ~ortant =ole to perfor.n. Tile observation has already been 

!!lade that administ=ative compentence and skill in the planning and 

implementation of the ~odernization and expansion programme •..till be 

essential; such competance and skill ~ill be equally - and 7itally - necessary 

in the direction and :nanagement of the Canner-1 in order that t~e proposed 

investment shall be properly safeguarded and never put in jeopardy. 
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l3. P:::-oi ect :i.istorv 

::n 1979, :he Gover:i.ment of the ~epublic of Za~bia requested :he ~ni:ed 

~ations Indust~ia.l Development Organization to ?rovide an eX?ert in 

fr..iit and '1egetable canning in order to assist Rucom. That project 

SI/ZA.'1/i9 /801 began with the ar:::-ival of the eX?ert ~r. Gregor; J. Wooster 

in October 1979. 3oth executive and non-executive assistance was, 

and continues to be given by :1r. ~ooster L• all fields of activities 

of t!'le Cannery. 

In january 1982, a World 3ank team v~sited Zambia in or~er to identi:y 

in the ~orthwestern ?rovince possible projects which could be financed 

from loans from the International Fund for Agricultural Development. 

It ~as agreed to include the Mwinilunga Cannery, but that a feasibility 

study should be undertaken as soon as ?Ossible; in the event, the United 

~ations Industrial Development Organization undertook to conduct the 

study from :he beginning of 1983' and ~- john A. ?aterson joL.~ed :1r. 

r,;oost~r on 3th 'A" • 1983. !Jata ·.;as collected and neig!ibouri:lg countries 
.:!.arcn, 

visited duri.<g :1arch, April and ~y; Computer (COMFAR) a:'.a.lysis and 

report were coJll?leted in Vienna during the first two weeks of june 1983. 

The feasibility study was finalized in October 1983. 
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l~. :e-i::and and !:!arket studv 

:~. ~ ~c~e~a: ~~=~~::ation ----------
:ne ?:i.neapple, Ananas camosus ~errill, is ~idely gro\J!l. ::..n :he :ropics 

and sub-tropics. It is native :o South .~rica and was :nest ?robaoly 

:...~traduced into . .\frica by the ?or:~guese. There are ?erhaps f or:y 

different 7arieties, :he :iost i:nportant colllI:lercial varieties of #-hich 

are Smooth Cayenne, Queen, Red Spanish and ?erola or ?er.ia.I:Lbuco. Smooth 

Cayenne is by far r:he most ?Opular ·1ariety gro"tm ·..;orld-•.Jide. 

~orld ?reduction of frl!it now e.~ceeds 9 ~. :ons. ~.ajar ?reducers are 

1':1.ailand, ;Lawaii, :'aiw.!ll, 3razil, Philippines, ~e.~ico, and in . .\frica, 

Ivory Coast, South Africa, Zaire, ~enya and Swaziland. 

~nile both fresh and canned pineapples are items of world :rade, :he 

:r.ajority of all pi:l.eapples are consumed domestically, either fresh 

or canned. 

:~ ter.ns of weight, annual world trade in canned pineapples ~s ten times 

:hat of fresh ?ineapples, which are of :ni.~or i::Iportance compared with 

apples, oranges and bananas. 

Canned pineapple is the second 'llOSt i:l!portant canned fruit in world trade 

being exceerled only by peaches. It is the only tropical fruit which has 

achieved world-wide large-scale distribution in ?rocessed for.n. ?ineapple 

juice now ranks third among the different kinds of single strength (not 

concentrated) pasteurized juices canned in the United States being exceeded 

only ~y tomato and grapefruit juice. 

Norld trade in fresh pineapple fruit can be broadly divided into t"JO 

categories, the luxury market for very large fruit (generally used by 

the catering industry) and ::he fruit !llarket trade. Lu:rur; frui.t is shipped 

~y air ~hi.le trade fr~it is 3enerally shipped by sea in refrigerated ships 

(lO :o :s days' :ransport). 
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?i.•eapple is =anned in a number of C.~ferent for.ns - slices (or rings), 

• ,. - 1 • 
:i.a~.: s~::.ces, jrokan sl~ces, :i:~i~s, ~~~~ks and juice - ~a~ural and 

~ater) or in its o~n juice. 

3y-produc:s inc.:ude jam, 'NL•e and vinegar, and where :he cannery is 

locateC. nearby an intensive lives-cock feeding centre, :he solid waste 

:nay :ie used in ?roduci.•g =cmpound an~...a.1 feeds. !he cost of dryi~g or 

stabilisi.•g and trans~ar-cing ?L•eapple ~aste is net feasible nvPr long 

distances. !he delicate ?ina cloth of the ?hilippines is ""oven from 

the fibre of the large leaves of :~e ?lant. 

?resently, tomato ?aste and puree are not produced in Zambia and :he 

ma'."."k.et ·..tiic.h. erists is untapped. 3ec.a.use of :he seasonal nat,.ire of 

supplies of tomato, it is available at low cost for canning during October, 

~hich is bet7een ?ineapple seasons, and could therefore :nest usefully 

·::-e i.•t::-oduced i.•r:o the Ca:mer:r ?rogramme. 

:.y ?recessing guava and tomato, s-pare capacity ·..;hich exists ·CJecause of 

the seasonal availabiL.ty of ?i.ueapple, 1o1ill be utili=ed. ?recessing of 

guava is ?lanned to take place duri.•g ~rch, April and '.13.y ?rior to the 

first pineapple season, and tomato duri.•g October, bet·..;een the end of the 

first and the beginning of the second pineapple season. 

14.2 Deter:nination of domestic 'l!arket size -------------------
Canned Fruit - General 

Tile :narket :or canned foods in Zambia began with the development of the 

::U.ning industry in Zambia, the groW1:h of industry generally, and urbanization. 

Until 1974 this demand was met by ~orted canned foods, mainly from Europ~ 

but also from South Africa and the Peoples' Republic of China. With the 

decline in ~orld copper prices and Zambia's consequent di£:iculties in 



Jbta~ing foreig:: exchange. :.::rocrtation of all. canned fr.i:.t and •1egetaoles 

:.:ito :a:.::bia -.:as °Janned in ~97~. T:le ~!w~i:.unga Can.=.ery ·.;as :he ::.:-st 

:-:--~i: can~:.~g ~lant es:abl:.shed :....~ :amn:.a 3.nd ... as opened in :97G, its 

establishment ~eing :xitiYated as !!11.lCh by the sur?lus ?i:l.eapple avai:.able, 

as by the already existing ::iarket for canned fruit. Other f-::uit and 

vegetabl.e can...,eries #ere also established in order to ex?loit the !!larket 

5eneral:y. :':le one :nanufact".Jrer 0f food grade tin cans i.."l :a.mDia has 

indicated :hat the decand :er food grade cans i:J. ::a;:ibia is :1.0W appro:(i.:lla.tely 

: • : ::tlllion cans ?er ::ion th '::>Ut ?reduction is : ,-ii ted by :he availab i:.ity 

~ny tropical and sub-t:ro'!'ical fruit, for e..'Cample ::iango. gua•1a, 'Janana. 

avacado and citr....s grow #ell in Zambia, but their f=uiting seasons are 

short and :here are several J!Onths #hen only small quantities of fresh 

f=uit are to be found and then only at high ?rices. The pi:l.eapple 5rown 

in ~ini!.unga bears :ruit nat:.:rally during C-.Jo seasons of the :;ear 

June to Septe=:ber and Decel:!ber :o ~!.arch. Jespi:e :his e...'Cte.~ded ?er~;d of 

f::"".iiting, cor::pared ~ith the other f='-!it ~entioned, fresh pi."leapple _s 

not always abundant i...."l the urban areas because of the long distance~ from 

Mwtnilunga, and the great difficulties a."'C'perienced :.:i transportatiot. especially 

during the rainy season, October to ~rch. 

The varietv of canned fruit and :niit ~uice available is ver"T limited. 

Other than Rucom's Present Sunripe brand oineapule rings and chunks and 

guava slices. only oi.~eanule chunks :nanufactured bv one Producer, are 

marketed. ~o other t·n:ie of canned fruit is available. e.'Ccept verv li::iited 

~ ntities of ooor quality orang~ juice and tomato juice, at high orices, 

and a :nango drink (diluted juice). Only Rucom oresently :narkets oineauule juice. 

The ?res~nt :narket for the Cannery's products includes the upper and :niddle 

i.~come groups, the hotel and restaurant trade and the nation's Defence 

Services. :'he :najor retail :narkets ar~ Lusaka and the cities and towns 

on the Copperbelt. Smaller ::iarkets exist in the far::ing centres of the 

~dlands and Southern ?rivince and the tourist centre at Livingstone. :":le 

continui.~g '.!ligration of ?eople to the urban centres together ~ith an ever­

i....1creasing ?Opulation e.~sures the conti.~ued 5rowth of the canned :cod :narket. 
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~arket Size for ?ineanule 

:"~o a?p~oaches Nere used i:l estimating :he ?resent size of the :narket 

for canned pi:leapple ?roducts. One approach is based on market seg:nents 

and ?er capita consumption projections; another is based on ?ast sales 

~y ~ucom N-i.th projections assuming the Car.nery's ?roducts would be 

~vai:able :hroughout :he year and distributed throughout the count~'· 

~sti.=:ate Jased on ::iarket seg::ients and ?er canita consun:rotion 

Given the ~de range of incomes and living standards in Zau:Oia, ?rejection 

of an overall ?er capita consumption figure would ~ot bear !IIUCh relation 

:o fact. In order to :cake a ?rejection of possible consumption levels 

t!:'le ?Otential market was div1ded into segments ana th·e ?er capita 

consumption for each segment was esti:nated. 

~e ::est :-ecent ava:i.:a.ble reference data (for the :;ea= 1980-81) for 

esti::lati..-ig r::ia.rket seg:nents ·~as obtai:led f:::or:i :he go•ren::ient publication 

"~nthl? ;:Jigest of Statistics". :he followi.'1.g data are 0£ interest: 

Employme1.t: 

~on-Zambians employed 

Zambians employed 

Population 

1980 census 

1981 estimate 

Visitors to Zambia in 1981 

of those for holiday 

or business 

Inter.iational air arrivals 

21,980 

367,010 

5,680,000 

6,030,000 

1+6, 632 

so' i3,6 

36,238 

:1arket segments designated are: (1) the upper inccme group, (2) the 

:Diddle income group, (3) the low income group, (4) international visitors, 

and (5) the national defense forces. 
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:be upper income group •ould include :nany non-Zambians employed in 

:ambia on contract, owners of :arge cot::I!!ercial :ar:r:s, businessmen 

development aid ?ersonnel and 1rissionaries. ::iis group :night be 

expected to cons\!llle canned fruit at per capita levels similar to :hose 

found in developed countries. :be :::i.iddle i.~come group includes some 

individuals"com.ing from the groups mentioned above having lower incomes, 

shopkeepers, ow'Tiers of smaller businesses, and :nany educated and trained 

Zambians, partic~larly those from households ~here both husband and 

·.rife work. ?or this esti:nate the number of ~iddle income households 

which regularly ?urchase canned :ruit is taken as S ?er cent: of :he 

total ::i.umber of Zambians employed. 'I'he quantit7 of canned fruit ?urchased 

~y ::he lower income group is ::i.egligible. 

Annual per capita consumption :or the upper income group is taken 

as 4 kg per year, and for the :niddle income group l :.tg ?er year. 

:his compares with the follow:i..~g figures for civilian consumption in 

::i.e Gnited States. :"he :ig•.ires listed are ::he averages of the data 

available :or the years 1946 :o 1980; data • ..,.ere not available for 

every year. 

All canned fruit 

Canned ?ineapple f=-uit 

All canned fr~it juices 

Canned pineapple juice 

:otal canned fruit and 
canned juice: 

.Ul fruit 

?Ui.eapple 

Annual per capita 
consumption 

kg per year 

9.3 
1 -- • :J 

6.5 

1. 3 

15.8 

2.8 
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A consu::r;ition of 4 kg ?er year used in the esti::late for the upper 

?i:ieapp:e fr:ii: and pi:leap~le juice ~:i ::ie :J:1i.tad Stat:.es. :'our ~g ?e=-

year is considered conservative bearing in mind :hat it is for a 

selected population and that the purchaser has virtually no other canned 

fr'..lit or juice, locally produced or i::iported, readily available to 

hi::l. ~~ :he ~ni:ed States the ?er capita consu:nption for all canned 

fruit and fr'-lit juices totals 15.3 kg per year averaged over :he 

antire ?Opulation. :':le fi.~re of 1 kg per year for the :niddle income 

group is :-:iased on observat:Lons and d.isc..issions -;.;:i::h individuals. 

Cons~tion for the upper and :niddle income levels can ~e estimated 

as follows: 

!-iarket 
seg::ient 

:.;?per 

~rumber of households 
which regularly 
purchase fr..ii: 

::-l'umber of 
individuals 
per household 

Annual 
per capita 
consu.:iption 

kg per :.rea::-

:'otal 
demand 

cases * 

i:icocie 10 '990 4 4.0 17,600 

!-iiddle 
inc om? 18,400 6 1.0 10,500 

* (a case contains 24 can~ each of 440 g net -;.;eight) 

?or visitors to Zambia who :night purchase a fruit desert or fruie juice 

while staying at a hotel, estimated cons~tion was based on some 

40,000 visitors and a per capita consumption of 0.5 kg (approx:Lmately 

equal to t'.To glasses of pineappl~ juice) giving a total of 1,900 cases 

demand. 



~arket seg::ient Year2..y de:::and 

U?per income 

~ddle incal!le 

Visitors (hotel ~nd 
restaurant) 

cases 

17,500 

LO ,500 

l,9CO 

30,000 

If the anticipated (an :he basis of ?ast orders) demanci of 18 ,ooo cases 

by the ~ational defence forces is added to :h~s :~gure, ?re~ent 

effective demand comes to a grand total of 48,000 cases. 

~sti::iate based on Rucom sales. !)uring the :our years April l9i9 

:J ~rch :983, 52,400 cases cf ?ineapple ?rociucts ~ere ?reduced and 

so:d JY :~e Canner;1. 

:a : 9, 38 2 .:as es ?er ::ear. : t is ~no"Wn t::a t ~"'l ~fay : 981 , :he Cannery's 

1980-81 ?reduction of 13,420 cases had been sold and :ir::i orders ~ere 

held for 6,000 additional cases. It is also apparent that duri:lg 1980 

only a small quantity (1,712 cases) of Sunri?e products ~ere distributed 

:o the Copperbelt area, *hich should be the largest retail ~arket in 

Zambia for canned ?ineapples. ?rejection of available sales data :rem 

1980-81 gives the present effective demand shown below: 

~rketing area 

Lusaka urban 

Copperbelt 

?.est of count:-y 

~ational defence forces 

Orders/Purchases 
from Rucom 

1980-81 

cases 

7,329 

l, 712 

358 

15,021 

TO~AL 

Demand 
projection 

cases 

11,000 

15 ,600 

3,000 

18,000 

47,600 
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~ote :~a: :i.ati~nal d~stributors :nay purchase quantities included 

:'he ?rejection ~s required because ?roducts ~ere ~ot available :hroughout 

:he entire year in Ruccm's Lusaka ~arehouse nor was any signi=icant 

salesei:ort :nade.on the Copperbelt. Ihe Copperbelt :narket is the 

~argest ~etail :narke~ in :~e coun==·y and is assumed to have a demand 

~2 ?er cent ~reater :han :he ~usaka area (based on ?Opulation employment 

statistics). :otal annual domestic demand is obtai..1ed by assumi.lg 

that :he demand for Sunri?e ?ineapple ?roducts represents ~~o-thirds 

of :he :otal - an approx~-ate sales ratio repor~ed by several retail 

store :::ia.nagers :.:i. Lusaka. 

?resent and future requirements of the. national defence forces for 

canned ?ineapple products are assumed to be constant. 7he canned 

fr-.iit and :uices are supplied to forces in the field in order to ~eet 

nutritional requirements for a ~alanced diet. It is not ?OSsible to 

~uarantee :hat contracts :o supply :he defence forces ~ill be awarded 

to Rucom every year. 1ucom is, however, the only supplier of ?~eapple 

ri=gs and :uice. Also, the ~holesale price for Rucom's pineapple 

c.1unks is ~ompetitive on the basis of price per unit weight and :he 

quality is superior to that of other suppliers. ::he fact that Rucom 

is also a state-owned enter?rise ".llaY as well be a factor in decidi.,g 

:hat purchase orders ought to be ?laced with Rucom rather than "7ith 

either of the ~Jo privately owned suppliers of canned fruit. 

:'he present demand by the defence forces was determined by totalling 

the orders received by Rucom in 1980-81 together ~ith estimated purchases 

from the other cwo suppliers of canned pineapples. 

=uture jemand. ~o significant increase in the overall size of t~e domestic 

:n.arket for canned pineapple rings, chunks and juice is anticipated 

during :he lifetime of the project. It is, however, anticipated that 

the Sunripe ~rand ~ill ~ithin one year ~egin to displace some of its 
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cocpe:i:ion on :he Copperbelt and capture at least 60 ?er cent oi 

-:::.e =a::-ket c:iere Oy che :hi::-d. year of eJC?anded O?eracions. ~: is also 

?=ojected :hat :he :ota: ~e::::and of the nationa: ~efence forces for 

?ineapple rings, chu::ik.s and juice .r..1: be supplied by lucom by :he 

':::!:!.::-d year. 

Other ::iroducers. ::wo food canners '::iased on ~ldola on the Copperbelt 

:::arket canned ?ineapple chunks and ?i.~eapple jam. 3oth also ?reduce 

a ~ide range of other canned foodstuffs but do not produce ?ineapple 

ri:lgs or juice. :ogether the ~#o fir:ns ?urchase be~#een 200 and 

300 tons of fresh pineapple in ~....r ... ~ilunga for shipment by tr-~ck to 

~dola. :'he fr~it is purc!:lased un~ipe and i:ml!.ature (hard and green) 

L.4 order to =educe losses during the 600 ~ilomet=es shipmen~. Fruit 

for ?recessing is however, best harvested :nature and par~ly ripe and 

processed ·Nithin 24 hours. Although both ~dola firms produce ?i.~eapple 

chunks (packed in sugar syrup to sweeten the unripe fruit), they cannot 

com~ete ~ith the f:avour of the f=uit canned by the Cannery :..n ~wi.~il~nga. 

3ct'. fi:r=s concentrate thei::- :i.arketing of pineapple chunks in areas 

·..;he .. ·e :tu.com does not presentl:r :narket its products. 

3ased on discussions ·..rith these producers it is esti:nated that together 

they produce and sell some 18,000 cases annually - ~i:h a higher ?ro­

port~on of jam :han chunks. The can sizes used by :hese firms di£fer 

from :he can size used by Rucom as do the oumber of cans of jam per 

case. Of the 18,000 cases, present pineapple .chunk production is 

estimated to be Che weight equivalent of 6,0CO Rucome cases. If chese 

two fi=ms sold 6,000 cases while Rucom sold an average of 15,600 cases 

over the last four years, the Cannery's !I!arket share is currently 

i2 ?er cent of total sales. 
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Gua~a and tomato nroducts. The demand for guava slices is :nore 

difficul:: to ?rojec:: because statistics on ?er capita consumption 

of guava ?roduc::s elsewhere in the world are not available nor ~as 

?dSt production ':ieen '.1igh enough to enable •1ery ;:ieaning:".ul ;irojec::ions. 

:he Cannery has ?reduced as :::any as 500 cases in a year although 

i:l ::iore recent years the average has been nearer 250 cases ?er year. 

These ?roducts are sold within one month of their arrival i:l Lusaka 

and distrib~tion is only withi...• the :usaka area. On the basis of the 

~ow-n sales a domestic :::arket of 5,r.oo cases of guava slices, 20 times 

recent annual ;iroduction, is ?rejected. As with the Cannery's ?i:ie­

apple ?roducts each case contains 24 cans each of 440 g net weight. 

?reduction '.Jill be increased :ram 3,000 cases in year to 4,000 cases 

i:l year t:".Jo and 5, 000 cases in year 3. :his is to allow for the 

development of adequate raw :naterial supplies and a supply net:".;ork. 

:'his study indicates ?reduction would continue ~t S,000 cases ?er year 

from year three. During year three an evaluation of sales data should 

be carried out to :nore accurately cieter:nine ::he size of the ~rket 

for canned guava slices. ::ie i:ivest:nent ?reposed in this study ·.;oul,! 

accomodate increased guava processing to :neet a larger demand. :ais 

can be accomplished by increasing the ~umber of laboure:s ?er shift of 

<:he number of shifts to tT.JO without addir~_c:na] capital investment. 

One other canner packs guava slices but supplie~ are only infrequently 

seen in retail shops. The demand projection of 5,000 cases is for the 

Cannery's guava products. ~o estimate is i~cluded :or the other canner's 

?reduction or sales which are assumed to be small. 

At pre~ent time there is no tomato puree produced or marketed in Zambia. 

A nul!lber of firms :narket tomato sauces and ketchup and the ~~o ~dola 

food canners mentioned above market canned whole peeled tomatoes and 

tomato juice. As ncted in the section on Materials and Inputs (Chapter I7) 

the '#1.de fluctuation in price <lnd availability of fresh tomat:oes make 

tomato processi!lg an attractive possibility. 
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If we take the same upper and ~cidle income :narke~s identi£ied for 

esti:::ati..~g the :narket for ?ineapples and apply :he average oer 

ca?ita c~ns~ption figures for t~mato sauce and ?aste (one-fourth 

the average for the :niddle inccme group) for the ~nited States over 

the ?ast decade, an estimate for these t"~o :narket segments can be 

obtained. Sin•.:e tomato is an ingredient in a wide variety of tra­

ditional Zambian dishes and there are ?eriods of the year when tomatoes 

are e.~?ensive and in short supply, the market for a canned ?rociuc: can 

~e assumed to ~e broader than that for canned guava and ?ineapple. 

To complete the estimate it is as~umed that some 3 ?er cent of the 

national ?Opulation in the lower income group ~ight ?Urchase a si:lgle 

ti.:l ?er year. T!lis gives a ?res'?I't effective demand in e.~c~ss of 

20,000 cases ?er year shown as follows: 

~arket 

segment 

:;?per 
inccme 

:'.-liddle 
income 

Lower 
!.ncome 

* 

~umber of households 
which regularly 

?Urchase fruit 

10,990 

18,400 

180,000 1) 

~umber of 
individuals 

Annual 
?er capita 

?er household consumption 

'.:<,g ?er year 

4 :.a 

6 O.i 

0.243 

TOTAL 

(A case contains 48 cans each of 243 g net weight). 

1) 
'I'he figure represents the total number of individuals, 

equivalent to 3?. of the national population. 

Total 
demand 

cases 

10,600 

6,600 

J,800 

21,000 

* 
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?ineapple ?roducts are in the range of ZX 9.iS to ZK 12.20 ?er case 

and are substantially below the variable ~ost incurred at ~nilunga. 

When 3~ditional costs (about ZK 2.00 per c.ase) for shi?pi.'1.g to European 

?Orts are added, it is obvious that such ex?orts could not be undertaken 

without large subsidies, which are not likely to available. ::.~?Orts 

to these :narkets are therefore not ?reposed. 

~nile detailed statistics of consumption in neighbouring countries are 

also not available, infer.nation has been gleaned from conversations 

with producers, ::ianufacturers and wholesalers in Zimbabwe, ::1al.awi 

and Botswana. 

in Zimbabwe. 

Lzrge quantities of pineapples are ~ot ?resently grm.Tn 

Pineapples which are grown there are sold principally 

on the fresh fruit :narket. At least one Zimbabwe fir:::i. imports fresh 

pineapples from !1alawi for canning. It would seem that the r:iarket 

for car.ned pi.'1.eapple products in Zimbabwe increases each year by 

10 - 15% amounting presently to 30,000 cases. Two-thirds of this 

:narket demand is met by imports. The landed cost requires to be 

ZK 16 ;er case to compete. Variable cost in the Cannery is esti:nated 

to be ZX. 14.07 per case. 

Tile market demands in !1alawi are less impressive and Botswana lesser 

still, and it is considered that the opportunities to export to these 

two countries are, presently at least, not great. Zaire, Angola and 

!1ozambique were not visited. 

15. Sales forecasting and :na.rketing 

Pineapples 

The current domestic wholesale selling prices for the Cannery's products 

(rings and chunks ZK 38.85 per case; juice ZK 38.40 per case) are used 

to determine che es~i:nated sales income ahown in Schedule 3-1 ~hich 

follows on page 44 . Total sales income shown includes 20 per cent 



sales ta.~. An export price of ZK 16.00 is used to derive ::he est:!.mate 

of sales income from exports. ~o sales tax is payable on exports. 

7:'le export price is 10 per cent below ::he current price paid in Harare 

Zi:::ibabwe for imported canned pi..~eapple (see section 14.3). Setting 

the sales ?rice below current :narket levels allcws for discounting 

and initial competition in enteri...~g the :narket. It will be seen that 

:he e.~ort price is below production cost and that local sales are be:i.ng 

•Jsed to subsidize the exports. 

Average annual sales during the last four years ~ave amounted to 

15,500 cases but it is to be remembered ::hat products Nere not available 

during the ~hole of the year nor anywhere in the country. Sales Nere 

li:nited by constraints on production - :nachinery breakdowns, lack of 

cans and spare parts, poor ::ransport facilities, absence of technically 

skilled ?ersonnel, to ~ention a few - not by lack of demand. 

Under such ci=cumstances it is di~ficult ::o deter.nine price elasticity 

of demand. Si..1ce 1979 ~holesale prices per case (pineapple rings of 

chunks) have risen from ZK 21.34 to ZK 29.50 in .!i.pril 1982 to Z:{ 38.85 

in April 1983. T:lis rise generally :ollows the rate of i:lflation :or 

the upper income group in Zambia. C~mpetitors' prices have :allowed 

si:nilar upward :rends. 3ased on knowledge of the various :uarket segments 

that purchase canned pi;ieapple products it ~ould seem that the demand 

elasticity is low and that if sales price follows inflation rate, little 

change in domestic demand ~ould occur. 

Guava 

Previous ?roduction and sales of guava slices have been so low that 

e"''?Il less market and demand data are available than for ?ineapples 

but it is assumed ::hat the same demand in elasticity exists. The point 

:nay be :nade that by raising guava slice production, a substitute fruit 

product is introduced which is in competition ·..rl.th pineappl~ products. 

However, ::he complete absence of other canned fruit and the low level of 

guava production proposed l!ake a reduction of overall demand for either 

product doubtful. :he current ~holesale ?rice, ZK 34.91 per case, is 

used in the estimate of sales income. 
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Tomato 

::ie total demand for tomato ?Uree may be ~ore dependant on ?rice on a 

long :-~n Jecause a significant ?art of the demand is from the low income 

group. It should be noted, however, that sales of tomato ?Uree of the 

Cannery would not be so much affected by price changes at the stage of 

~ew introduction to :he :narket, since the ?reduction rate ?reposed for 

the !1winilunga Cannery is less than 10 ?er cent of the total potential 

demand for puree. ::ie •.-holesale selling price is taken as z~ 60. 00 per 

case, :aking into acount a variable cost of ZK 35.96. 

~e forecast, based on studies of the markets, domestic and foreign, 

calls for the production and sale of 30,000 cases of pineapple products, 

3,000 cases of guava slices and 480 cases of tomato puree in year l, 

the first full year of e.--q>ansion, increasing to 42,000 cases of pineapple 

products, 5,000 cases of guava slices and 2,000 cases of tomato puree 

i:l. year 3 - and then remain:i.ng at this level for some years. E.~?orts . 
of pineapple products rise from 3,000 cases in year l to 5,000 cases 

in year 3 and then remain at this level. 

Domestic sales forecast bv :na.rket area i 

Since the two other firms which produce pineapple ?roducts are located 

on the Copperbelt and have well established customers, the Copperbelt 

market share for Sunripe products is projected to be initially 4,000 cases, 

well belo~ the proportion of the Lusaka market held by Rucom. By year 3, 

sales are projected to rise to 61 per cent of the Copperbelt market. Domestic 

sales forecast by r;iarket area are as follows: 

Market area 

Lusaka 

Copperbelt 

Rest of country 

~ational defence forces 

TOTAL 

Year l 

cases 

7,000 

4,000 

1,000 

15,000 

27,000 

Year 3 

cases 

7,500 

9,500 

2,000 

18,000 

37' 000 
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:':le :narketing and selli..•g of Rucom ?roducts is directed by a Sales 

~..anager who operates through wholesalers and retailers, and directly 

•ith the Je£ence Ser"rices, whose ?cr::...~ases are considerab:e. 

Although some distribution to large •ilolesale buyers and :he Defence 

Services has been candu~:ed directly from the Canne=;1 at ~wi.nil~nga, 

it has never been ?racticable to conduct sales from there because of 

its reI:10teness from the :narket and the lacK of adequate communications 

and financial facilities. At various ti:nes, Cannery ?roducts have 

been warehoused in Solwezi or Luanshya. ~is has not been successful 

in i:nproving distribution and sales because of inadquate supervision 

and poor communication. 

3.ucom canned products have never been e..-qiorted in ?ast years, but a 

small initial consignment of ?ineapple ?roducts is ?resently being 

exported to Zimbabwe to be handled there by an import-export house 

·.Ji.th considErable experience not only in canned food, but i.n canned 

?ineapple also (from ~lawi). 

Annual selling and distribution costs have been est:i:nated to be some 

ZK 73,000, representing 5% of total costs (in year 3). 



Product 
D!smpt1cn 

ewie: -
?1nuovle 

Rings 
C.~uni::> 

Juice 

&uava 
sl i~!S 

Team 

- ...... -

Schedule 3-1- Estimat~ cf sales income 

lhlit 
price 

Yur l - !994-!S 

lluinti ti es 
t11 be sold 

Sd!s t11c111e 

iccludinq 
Siles tu 

y !if 2 - 19115-& 

Siles incDI! 
111d11dinq 
Siles tu 

Ym 3 - !98b-B7 

lklin:itm 
to be said 

~es lDCDlf 

i11clud1nq 
sales tu 

n~.caa. exp.lio1. Tetu up.doa. Tatill np.daa. Totil m.do1. Tcitili !lJ.dDI. Total !lMDL Totil 

II ZI ' 000 cues rl: 'OCO '000 Ci5!5 IX '000 '000 cases Il '000 

16 ~e5 e lb m m l.S 9.5 ll 24 3.!inn 
10 :S.85 a ~ lb lll :n l.S 0 ~ 1l 24 30~ m .... 
le !S.40 11 12 lb 4:! 438 13 14 la m sis 

11 13 32 427 459 
11 l! 3: m m 
ts le le 576 592 

T 27 30 48 lG« !0'12 .. 32 3b 0-4 1237 1301 TI 42 so mo 1s10 

3Ul • - 1n~ 105 .. .. - 140 140 - 5 - mm 

-0060-12 - 120 120 puree cu. oo - .5 ~ - 30 30 ... 
&rand Tohi 3 30.5 ~s 4B :m 1227 !1 41 04 143i !SO! 44 49 so ms 1e05 

Pm1PPlr • l mh cm canuins 24 ws, mn af ~O grus. 
5ui~i5 - ) • • • • 

Ta1itD fW mr contuns 48 cans, e11:h af 243 grus. 
Sales rrvenur, d:mrstic, 1ncluees sales tu cf 2C:. 

Yur M!t Sil!S Siles tu S!'D15 Sil!S 

zr ·ooo It '000 IX '000 
mi m IZZ7 
1m m !SOI 
1m 22S !805 
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16. ?~oducr;ion ':lrogramme and ~la.n~ ca::>Qci:;r 

::.,e ?rod~c:icn ?rogra!:l::le ~ased C'1 an:ici~a:ec sales a:::.d :~e seascnal 

availability of raw ::r.aterials is contained in Sc~edule 3-3 ~hich 

:allows on page 5 0. The schedules list the :otal nu:::ber of pineapple 

?roducts produced. ~roughout this report it is assu:ned that ?ineapple 

processing will result in the fol.:owing product :ni...~: :or every 100 cases 

produced 30 #ill be rings, 30 ·..rill be chunks and ~O ~ill ~e juice. 

7:•is is the ratio presently obtained. :t is also assumed that :he demand 

:or pineapple ?roduc:s is in the same ratio. :his ratio :nay ~e altered 

ii required by :narket demand - by producing ~ore chunks :rom r:i.::.gs or 

~ore juice from either rings or chunks - but -~ is not likely that the 

percentage of rings could b~ i.,creased above 30 per cent of :he percentage 

of rings plus chunks to ~ore than 60 per cent. Converting ri:lgs to 

chunks has no effect on sales i:lcome because :he price for rings and 

chunks is the same. Increasing the percentage of juice ~ould reduce 

income from sales because :he price for juice is :ower and conver:i:lg 

ri.,gs or chu.,ks results in the loss of some solid ::.ateria2.. :: is also 

assu:c.1!d :hat the ?ractice of pack:i..,g ::-i.'1gs and chunks in juice wi:.1 continue. 

?reduction is programmed to i.,crease by steps over the first three years 

and to remain constant at year three levels thereafter. It ~ould not 

be possible to achieve feasible nor.nal capacities during the first 

year of operation because the installation of new :nachines, the construction 

of new civi.l. works, repairs to existing plant and equipment as #el: as 

training programmes will be going on as production continues. Time is 

also required to locate or develop increased guava supplies, to begin 

a programme to insure adequate and timely supplies of tomatoes, to 

organize sales and distribution to the Copperbelt market and to begin 

exporting. 
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Capacitv. ?easible :i.or:nal plant capacity :o be designed for is deter­

ti;:lE:d ';iy :'.le highest :evel of input of the ?r.:-.a::-y f=-.ii: co be ?recessed 

~ost f::--~i: is avai:aale is ~anua::-y, 252 cons are ?urchased in that ~ont~ 

(see Chapter IV). :=the Cannery operates two shifts every day of 

the ::icnth, equipment spec~ied :rust have a feasible nor.nal capacity of: 

:sz cons X 0.986 
~.O cons ?er sh~t 

31 days 1 2 shi=cs ?er day 

:.'1 :he f~it and vegetable canni.""lg inciust=;;, especially in canneries 

the size of the ~ilunga ?lant, a ?roduccion ?rogramo.e which calls 

for operations every day of the ~onth during ?eak harvest :nonths is 

:iot :inusual. 

=~~it and vegetables are generally not available for ?recessing 

throughout the year, so calculation of :neaningful anr.ual capacit7 

and ?ercencage ~tilization figures for these food processing ?lanes 

requires e..'Cplanation. Additional complications are introduced when 

~ore than one ?reduct is ?recessed in the same ?lant. :he ~ethod used 

co calculate annual capacity and per cent utilization for the Cannery 

is outlined below. 

l) Assume the year can be divided into the following 

processing "seasons": 

Pineapple 

Guava 

Tomato 

a months 

3 months 

1 :nonth 

(See Fruit Processing Programme chart in Chapter IV). 

2) Having selected equipmenr for the month with the highest 

pineapple input (January), calculate the total feasible 

nor.nal capacity for the "season" assuming here a nor.na.l 

working ~onth of 24 days. 
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..+ tons 2 shifts 24 <.;orking days 
x 3 ::ionths 

shi..ft day ::ion th 

= 1536 cons ?ineapple ?er year 

chis c.alc.ula ti.on for each ?roduc.t: 

l ton guava . shift 24 ·.oorki:lg days l 

x :{ 3 ::ionths x 
shift day ::ion th 

~., 

J ~ cons guava ?er year 

5 tons tomato 2 shifts 24 working days 
x x 1 month x 

shift day :non th 

= 240 tons tomato ?er year 

3) Per cent of capacity utilized is calculated by dividing 

the ~eight of :ruit processed by the feasible nonnal 

annual capacity: 

985. 6 tons 
Pineapple: x 100 .. 64~ 

1,536 tons 

Guava: 66 tons 
x 100 - 92:: 

72 tons 

Tomato: 100 tons 
x 100 

240 tons 

~ote that capacity utilization for individual fruit cannot 

be added to arrive at overall plant capacity. 
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4) Overal: utilization of plant capacity is detenni..~ed by 

~ul:iplying indivi.d~al ?roduc: ut:.2.ization by the :racticn 

o: :~e year eac~ :r-~i: is ?rocessed: 

3 
?ineapple: x 

• ? 
J..-

3 
Guava: x = 

12. 

l 
':omato: x "" 

12. 
3 -., 

• :J,. 

Overall capacity utilization 69.SZ 

Uiuipment to be purchased JlUSt have a :ninimum feasible nor.nal capacity 

cf 4 tons of ?ineapple per shi.£t in order to process all the pineapples 

supplied in January. For guava in the peak month of April, equipment 

::ust be able :o process: 

25 tons X 0.99 
2 0.33 tons per shift 

30 days X l shi£t per day 

Some of the same equipment used for pineapple is used in canning guava; 

no additional equipment is required. Feasible normal guava processing 

capacity for the equipment recommended is l ton per shift, which exceeds 

the peak processing rate of 0.83 tons per shift required in April. Note 

that single shi.£t operat~on is projected; 1f Clio shifts operate , the 

number of tons of guava ~hich could be processed increases from i2 to 

144 tons. 

!o :neet the levels indicated in the production programme equipment must 

be able to process tomatoes at the rate of: 

100 tons tomatoes X 0.80 
1.3 tons per shift 

30 days X 2 shifts per day 
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Again some of :he same equipment used to ?recess ?:i...~eapp:es is used 

in ?rocessing :o:.itoes; no additional equipment is requi=ed. ?rom 

:~e :ab:e o~ :ie fol:o~:i...~g page ~: can be seen :iat :~e feasible ~o::-:r.a: 

:o:::ato ?recessing capacity of :he planned equi?ment is 5 :ons of :o:::atoes 

per shift, considerably ~ore than ·..;il: be needed to process the tomatoes 

supplied. 

The ?rojec:ed losses of pineapple and guava bet:"'~een purchase and pro­

cessing are as presently experienced - approxi:nately as a result of 

the !!lethod of purchasing: fruit is brought to the Cannery, off-loaded 

by hand, selected and Neighted, and only fr".lit selected and Neighted 

is purchased. ?lanned recoveries of pineapples :o be canned from fruit 

processed, are greater than ?resently experienced, and Nould flow from 

more modern equipment and ~ore efficient :nanagement. 

The planned recoveries of tomato are based on statistics of e.~perienced 

:air.a.to 5ro~ers i.:i Zi:nbab~e ~ho have ':<no~ledge of :he c:i:::iatic and soil 

condi:ions of the !1winilunga ~istrict. 

From past Cannery operation it is ~nown that approxi:nately 20~ of the sugar 

used in preparing the Syr"~p in ~hich guavas are packed is lost because 

of the practice of preparing a larger quantity of syrup than t~e :nini:m.lm 

daily requirement and because of spillage and pilferage. 

The planned losses of cans, labels and cartons of 2! are based on pasc 

and present experience; they are unlikely to change significantly. 
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17. C~aracteristics of :naterials and innuts 

The ':Jasic raw ::iaterial required is ?ineapple, and t:1e Smooth Cayenne 

variety is grown in large quantities throughout the ~inilunga District; 

some Queen variety is also grown. It is esti=lated that bet~een 1,500 

and 2,000 tons of ?ineapple are gro-wn i:J. the District annually. 

The :lavour of the fully ::iature ?ineapple is generally 'lery good and 

in fact is the outstanding quality of the pineapple grown in the District. 

~"henever ~ .• nilunga ?illeapple ?roducts, ::::arketed by the Canner:r under 

the :iame "Sunripe", are featured in =:uropean trade shops, their flavour 

always creates great interest, in spite of some variations in texture 

and colour and even in degree of ripeness. 

?ineapple is ?Urchased from :armers at 10 ng<#ee per kg. An additional 

1. 5 ngwee per kg is paid for fruit delivered to tl::e Cannery. 

Guava 

Agai.~. an adequate supply of guava to ~eet planned production is assured. 

~t is esti:nated that, in the District and close ta the Cannery, existing 

plantations yield some 55 tons of fruit - sufficient :or 5,000 cases. 

The average ?rice for guavas purchased :or processing is assumed to be 

10.5 ngwee ?er kg. 

17.3 Tomato 

Because soil and climatic conditions in ~ilunga District are conducive 

to the growing of tomatoes, it is planned to include the processing of 

this fruit in the overall Cannery programme. 

The selection of a suitable variety is particularly important. A variety 

with high solids content which gives high yield and which does not 

damage easily in transpor~ and which grows well under local conditions 

is required. Roma variety is recommended. From the beginning of :he 

?reject it is i:!lportant that the =lose involvement and support of che 

Department of Agriculture be assured. 
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:omato ?rices in Zambia fluctuate considerably with the highest ?rices 

occurri..."lg duri.-ig the rainy seaso1:. Tomatoes are more easily grown i...'1 

the ~='.' season so the largest quantities a~d lowest ?rices occur from 

Septecber ~o :iove!!!be::-. -a.eta:..: ?rices can va=:: :-:-~!!I a high uf ZK 1 • .50 

per kg to 20 ngwee per kg in October i£ a crate con~ai."ling 10 ~g is 

purchased. These ?rices apply to sales in the urban retail ::iarkets. 

A purchase ?rice of 30 ng"Nee per kg of tomatoes in ~inilunga in 

October is assumed. 

17.~ Other innuts -------
Cans 

:':le tin cans in which the Cannery packs ?ineapple and guava products 

are s'tandard size 307 x 309 (3 7/16 inch diameter x 3 9/16 inch height) 

cans equivalent to :netric size 83 :am x 91 mm. This can size is inter­

:iationally accepted, specifically for pineapple ?roducts. A 73 ;mn x 

68 ::IIl1 (diameter x height) can :nay ~e ?urchased in Zambia and is recommended 

for ?acking tomato ?Uree. Cans are ?Urchased in flattened form without 

ends fitted. The cylindrical body of the can, which is flattened for 

shipment, is reformed at the Cannery and the bottom end is seamed on 

to for.n the open top can. For pineapple and guava differentially coated 

75/25 electrolytic ti."lplate with no internal lacquer or enamel coatings 

is specified. Tomato products require cans internally coated ~ith tomato 

or acid fruit enamel. 

The ~etal Box Company of South Africa has been the principal supplier 

of cans to the Cannery. The Crown Cork Company (Zambia) Ltd. of ~dola 

is now producing the tomato ?Uree can and has or soon will have the 

capability to produce the cans required for packing pineapple and guava. 

The tinplate to produce the cans is :!.mported and availability of cans 

is dependent on allocations of foreign exchange to the produce~. Current 

prices for locally produced cans are 30 ngwee and 22 ngwee each for pine­

apple and tomato cans respectively plus 10% 9ales tax. 
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~abels and ~artons 

:abe~s and cardboard car:ons are ootai:lable i."l :usaka or on :he 

?rice for cartons is Kl.01 ?er carton :rom a Lusaka supplier. Sales 

:ax is 10% on labels a~d 15: on cartons. 

Sugar 

Sugar is gro'Wn i:l Zambia and is ger,erally readily available. I': is 

required for ?reparation of the syru? in ~hich guava are ?acked. Sugar 

is ?urchased in :usaka at the current ?rice of 70 ng""Jee_per ~g for 

quantity i:ldustrial purchases and no sales ta.~ is payable. 

lS. Sunnl•1 :Jrogramme 

:s.1 Purchases of fruit 

A syste~ of contracts for suppliers of pi."leapple should ~e instituted 

':iet·..;een the Cannery and individual far:ners c.overi."lg both the rainy season 

and dry season crops. rhis would hel? to ensure suppliers L"l :he dry 

season when the Cannery faces con;petition from buyers from :he Copperbelt. 

A system of contracts for supplies of guava and tomato to the Cannery 

should also be instituted. Tilis would help to ensure that an organized 

production schedule is maintained when fruit availability overlaps. 

It would also enable the Cannery to control the variety grown. This 

is especially important for tomato, because the solids content of the 

fruit varies greatly from variety to variety. .l.ny drop in solids content 

has a significant effect of rates of recovery. 

It will be necessary to establish a sound programme to develop a supply 

of tomatoes because commercial quanti:ies are not ntnl grown in the District. 

:'he sources of supply of both guava and tomato should be close to the 

Cannery in order. to avoid damage to fruic, which occurs when it is transported 

over long distances. 
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The total quantity of tomatoes to be purchased and ?recessed by the 

Cannery is small - 30 tons in year l, 62.5 tons i:i. year 2 and 125 tons 

in year 3. 'I".1e area of land required to be ?la~t=d in tomatoes is 

also :iot great. Coo:nercial plantings !:light give yi~lds of 50 to iS tons 

per hectare. !t is anticipated that lllOSt of the tomatoes supplied to 

the Cannery would be grown by small-scale farmers having ?lots or 

"gardens" and :iot by large commercial farms. I.f yi.elds of 20 tons per 

hectare are achieved on "gardens" of 0.1 hectare, 1.5 far.:iers could 

supply all of the Cannery's requirement for tomatoes L~ year l 

(60 farmers by year 3). The local market for fresh f::uit and vegetables 

is also very li:nited so the only buyer for :nest of the tomatoes 1Jould 

be the Cannery. ;:'here is no opportunity to ship tomatoes to the 

distant urban ;narkets. 

?armers are being trained at the ~nilunga ?armers Training Centre 

and the !1winilunga ?arm Settleoent Scheme. The Manager of the ?arm 

Settlement Scheme has stated that they had little difficulty in attracting, 

training and settling local farmers. Their greatest difficulty is to 

find a ;narket for the product which can be gro'.Jn by the far:ners since 

the local market for fresh frui: and vegetables is so small. A dependable 

:narket would be :nuch welcomed by these institutions and the f ar:ners they 

serve. A carefully planned and coordinated programme to ensure supplies 

of the ::iost suitable variety for processing to the Cannery at the right 

time of the year is absolutely essential. The programme :nust be carried 

out with the cowperation of the t:"#O above mentioned institutions, extension 

personnel from the Department of Agriculture and the Mwi.nilunga Research 

Station, and should include recommendations to farmers, arrangements for 

supply of inputs, extension services a11d conrdination of harvesting and 

transport to the Cannery. Furthermore, all far.ners in the area muse 

be made familiar with the Cannery's production progral!lil!e so that timely 

fruit supplies are assured. 
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A Chart showing the months and the tonnages of purchases required 

to ~eet the production programme follows, and it will be seen that 

:~e ~uava seasQn ~arch, April and ~ay is before the :irst pineapple 

season, which begins in June. :n bet"'.Jeen the enci of :his pi..~eapple 

season and the beginning of the ne.~t one, i.e. October, tomato would be 

purchased and processed. 

13.2 Production 

:'he :allowing Statement shows relationships ~et>Jeen ?Urchases of fruit 

and f'!:'uit processed, and ~e~~een fruit processed and fruit canned. 

Year 3 

Fruit 

Purchased Processed Canned 

Tons Tons Tons Cases 

l'._~e~p_E.l~ 

April 

!1.ay 

June 28 27.5 12.4 1180 

July 126 124. 2 55.9 5290 

August 126 124.2 55.9 5290 

September 70 69.0 31.1 2940 

October 28 27.6 12.4 1180 

November 70 69.0 31.1 2940 

December 168 165.6 74.5 7060 

January 252 248.4 111.8 10580 

February 105 103.5 46.6 4410 

March 27 26.6 11. 9 1130 

1000 985.6 443.6 42000 

100 % 98.6 % 45 % 

1 ton of pineapple purchased yields 42 cases of product. 



Year 3 

?ruit 

* ?roc.:ssed Car:.ned. 

:ons :.::ms Cases 

Guava 

April 25 24.7 ll. 8 1860 

~y 1-
~' 15.3 8.0 1270 

June 3 1.9 3.3 5GO 

~rch 1 :- 16. 3 3.0 1270 

61 66.l 31. 6 jQQO 

lOO 
., 99 ., .:.a .. ,. ,. 

'" 

1 ton of guava ?urchased yields 75 cases of ?roduct. 

Tomato 

October :.co 23.3 :.aoo 

100 : 23.3 ! 

l ton of tomato ?urchased yields 16 cases of ?reduct. 

* ~ote: ~nthly purchases a.""<Pressed to the nearest ton. 

Basic purchasing prices of raw material are as follows: 

ZK per kg ZK per ton 

Pineapple .10 100 

Guava .105 105 

Tomato .30 300 

Sugar .70 700 
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ZK ~ach ZK '.'let' '000 

Ca.::s: .:..:.o :r .30 + 10: sales ::ax 300 + io: sales ta.""{ 
"' ..,,, -: 
; 

..,,., 
-- '!:1'" sa.:..es ta.""{ ::o - 10: sales :ax _ ..... 

.1.. ..... ;3 

I.ab els .C65 + 10: sales tax 65 ... 10:'; sales ta."< 

Cartons 1. 01 + 15% sales tax 1010 + ..... 
l..J ,. sales tax 

Supply of cans, :nade from imported steel, rests on the availability 

of :oreign currency. 7he ?lanning of requireme..~ts, ~ell in advance of 

ac::ual ~eed, is :herefcre of fundamental i:nportance. 

:3.4 ~u~-r~q~!.E_e=e:!_t~ ~f_r~w-~t!_r .. ~a~ ~t ~ull_?!,O~uc_E.iE_n_-_y~a!. l _ 
(3.ef. Schedule 4-2/la, 4-2/lb, 4-2/lc) 

Pineapple 

Guava 

Toca to 

Sugar 

Cans: .:040 g 

Z43 g 

:.ab els 

G.:lrtons 

Total 

19. Cost summaries 

kg 

999,600 

66,693 

125,000 

5,215 

:iumber 

1, 151, 030 

97,958 

1,248,988 

50,001 

US S (ZK l - US$ .82) 

99,960 

i,000 

37,500 

144,460 

3,6.50 

379,839 

23,704 

89,302 

58,076 

554,571 

699,031 

573,205 

Schedule 4-2 ~hich follows, contains details of quantities and costs 

of all raw material. The details behind these costs are she~ on 

Schedules 4-2/la, 4-2/lb and 4-2/lc. 7hese Schedules follow immediately 

after Schedule 4-2, on pages 60 - 61 
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Schedule 4-2 
Summary sheet - prod~ction cost: 
Materials and inputs 

:J1conent ?:r.uoal e ToHtCI Total 

Kq1 Kq1 ¥.q1 

Fru1 t 400lb ~4 56693 30000 .l~OO !~00 

39616 S2B21 60027 
=-

:JC :JC ZK ZK 
Fr~t t il4QQ =~680 999~0 4202 S600 iOOO 1000 mso moo mo2 :ico!o l.'..4.:..ao 
==~====--=====--=======----- --===== 
Siiq•r 
~.ins 

~.ibel; 

:.,~ans 

Z424Sl :90941 331431 
s2s:1 ~3~37 i3S43 
:s~s~ •2667 497i8 

::o!:ls 396645 462752 

:~91 2920 3o5o 
:4245 :2327 40408 
:253 i004 3i!S 
:556 4 741 :927 

:!245 46992 :9740 

:689 
lii81 
569 

21~! 292~ :a5o 
119s2 23704- 2123ss ::m:o 4035'43 
~02 7004 :ms ~u 39302 
1185 2371 39681 48593 :8076 

79TI 16539 3'3079 !IT772 460176 ~4571 
--=-============-=-=--===:s::==========-:::=w:z::=s:rn====--=====::a::: nn:m: 

~ate: S•les tu included :n purcnase prices in year 3. are as follows: 
:r 

Fru1 t 
Sugar 
C.os lOI 36695 
L.1oel s !OI 9118 
:.or~~ns t5l 7'576 

52379 
:::::: 
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Schedule 4-2/1a -

!'!aterial cost - year 3 
Pineapple, rings, chunks, juice 
42, 000 cases x 24 cans x 440 grams 

'fear ::.Ose 
!K rx 

«AllIW 
FrJ1t - ;ur-..il•Sfd - :oo: - m.~O Kqu.I [ l.10 per (qa. ~9, %0 z.:;a 

lfOC!Sstd - '19.iiI - ~ • .>Vo Kgas. 
"illntd • 451 - 4-4l,ill Kqas. 

:.as I 
~iOtls ) :: l QS51!5 

~11151 

:02!,sao i ( ~.:o + 101 s.ln tu m,m 3.JS 
l02!,SBO t r l.005 t 101 siln ta 73.5-43 l.~ 

42,857 f ( !.01 t !st Silts UJ 49,iTB 1.19 

Schedule 4-2/lb -

!'!aterial cost - year 3 
Suava slices 
S,000 cases x 24 cans x 440 gra.s 

TNr c.St 
zx Zl 

'IARIW 
Fnit - purdlllld - :001 - mo,o93Xqn.i K0. !05 pu tq1 1,m t.~ 

~nm - m - ao,Oli (415 
wlltd - 481 • 11692 ,qu. 

Suqar - ?urcllultl - 1001 • &0026 1 0.10 P" rqa. 
• s2u ~n. m.10 per rq1. l.~ .Tl 

cilllltd • got • 4 !Tl Kqn. 

Ci111s • !!2,4~ iK0.30 t !01 SilH hr 40,408 a.OB 

:..Otis !21 lasses. 122,450 IK0.0~ + 101 Silts tu 3,755 l.~ 

c.rtaas ) . s,102 m.01 + !st SilrS tu s.m l.!9 

iatil bS,140 ll.15 
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Schedule 4-2/lc 

Material cost - year 3 
Tomato puree 
2000 cases x 48 c~ns x 243 graas 

iAA!W 

tut C.st 
!I :r 

F~u1t - ;;ardliSld - :oot - !~.ooo Kqu.;ro.:o Jl!r' Cq1. u,~o :s.;s 
~roc~ssid - act - 100, 000 Kqas. 
rnml!d - ::: ,+ ia: = :3, ::0 Kqn. 

:m~ - 97'!"t.S il0.:2 • 101 Siln tu :3.7~ 11.~ 

L.aels l :: lasse - n~..s m.045 + tot seles tu 7,J04 !.SO 
c.rt:ms ) - ~2 fl'.l.01 + l~ Siles tu :.m 1.1' 

iatil io,m ~2' 
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20. Location 

:o. l General 

3aobia '000 

Area 

Agricultural land 

Under cultivation 

Urban 

19i4 1.60 

1975 1.31 

19i7 2.03 

1980 3.24 

1981 estimate ? 

Scuar~ k.i:orr:etr es 

iSZ 

142 

Ji (1982) 

'000,000 

Rural 

3.08 

3.17 

3.27 

? ' ' -·~~ 

? 

Total 

4.68 

4.98 

5.30 

5.68 

6.03 

:he existing location of the Cannery was chosen because ?ineapple were 

already being grown in very signi!icant quantities in the ~ilunga District. 

:he fact :hat it is remote from the large cities and so therefore its :narkets 

is now to some extent irrelevant; the cannery exists and the requirement 

is that it should be modernized and e.""t'panded so that it ;nay not only 

continue to contribute to the welfare of the local community, but that 

it may do so profitably. 

The location of the 4 main pineapple growing areas of the District and 

their proximity to ~ilunga are shown on the map on page 69 • 

Location - between 11° and 12° south and bet'Ween 

24° and 25° east, on the borders of Zaire 

to the north and Angjla to the east. Altitude 

between 1300 and 1500 metres. 



Distance, by road 
:.:om :'...usak.a 

Average rainfall 

Average humidity 

Average temperature 

Soil 

Irrigation 

Administration 

Comm.mication 

- SS -

- 900 kilometres, and approxi::::iately ~O hours 

- 1377 :nilli.::letres, (highest in :he country), 

between September and April. 

- 75~ bet~een ~ovember and April. 

- hottest September - 31°C 

coldest July 6°c 

- Kalahari sand or ?lataau. 

- Sakeji River dam constructed in 1979 

will provide water for the area of some 

500 hectares of pineapple fields. Irrigation 

channels are under construction. 

- !'!winilunga is the administrati'1e centre :or 

the District Nith local gove~ent offices, 

a police station, a post office, a governmeLt 

rest house, a secondary school and a number 

oi shops. The nearest reliable garage and 

:nachine workshops are located in Chingoia, 

450 kilometres from Mwinilunga, and tht 

nearest banking and diesel and petrol ser11.ces 

in Solwezi, 300 kilometres from !1winilunga. 

Electricity is generally constant and reliable. 

No telephone system exists, but plans for 

a system have been made. 

COI!llllllt1ication bet"~een the Cannery and Lusaka 

is by radio, '#hich during the rains is difficult 

due to interference of lightening. 



Roads 

?.ail 

Airfield 

Pineapple 
growing area 

21. Site 

- 'JO -

- From Lusaka to Solwezi 600 kilometres 

and 230 kilometres beyond are tarred; 

~~inilunga, presently in very poor condition 

is planned to be completed by 1985. Average 

speeds cannot exceed 60 kilometres per hour 

in the dry season, and 10 kilometres per hour 

after heavy rain. 

~one, throughout the entire ~orthwestern 

Province; nearest railhead in Zambia is ~t 

Chingola, 450 kilometres east. The railhead 

at Mutshatsha 150 kilometres to the north, 

in Zaire is presently unusable. 

- A grass strip exis'ts for ligl.t aircraft some 

10 kilometres north of the Cannery on the 

~inilunga Ikelenge road. 3y air the distance 

from Lusaka is some 650 kilometres. 

The major area is cen'tred around Ikelenge 

60 kilometres nor'th of ~unga. and fruit 

is regularly collected within a radius if 

some 40 kilometres; other areas exist 60 kilo­

metres north-east, 100 kilometres east and 

40 kilometres west of ~winilunga. 

The actual site of the Cannery is 6 kilometres from Mr.Jinilunga; the road 

to the Cannery is from the Mwinilunga-Ikelenge road 4 kilometres north of 

the Mwinilunga Boma. The Cannery is built at the base of a small hill 

alongside the West Lunga River, which carries water throughout the year; 

the Cannery operates its O\m water supply. The total area occupied by 

the Cannery, associated buildings, and water supply system is some 2.5 hectares. 
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:2. Environmental imoacts 

:':le ?roposed ~cder:i.i=ed and larger Cannery ~:::.ll cer:a.:.nly require a 

:arger - than presently exists - labour force and this ~ill present 

no problem whatsoever. It is presently estimated by the Department 

of Agriculture that 800 hectares are under pineapple cultivation, and 

the yield from a hectare is some 2-3 tons - low indeed but more than 

adequate to :::ieet requirements of the Cannery and other producers and 

the fresh fruit :narket. At full capacity the Canner/ requires 1,000 tons 

of pineapple. There •.Jill be little or no effect on the ecology of 

the region. 

:'he fact that the Cannery plays an extremely imporUUlt part in the 

economy of the District Jiil.St again be stressed. Closure of the Cannery 

and this has ~een considered - ~ould surely result in considerable hardship 

to the local community. The Cannery off-take of 1,000 tons of pi.~eapple 

could never ever be absorbed by the fresh fruit :narket, considering that 

that :narket is hundreds of kilometres from the pineapple gro...ri-~g areas. 



?ro ~ ect: :.avouts 

23.: Si::e :ila.n - - -·- -

~e ?hysical. layout of ::ie ~...:ii:unga Cannery shown en :he Si::e ?la:i 

~hich follows indicates the relative ?OSitions of existing stIUc:ures 

and the ?reposed sites of ~ew civil ~orks - the storage ~uilding, :he 

can ::iake-1.1p shed and the cold storage room. The extension of :he 

~e new storage ~uilding is directly linked to :he storage section of 

:he e.~isti:ig Cannery buildi.~g and a covered loading bay is located at 

:he south end of the building. 

:':le Cannery is located at the base of a small hill 20 :c 30 :ietres high, 

direct:y behi:ld (north of) the factory. !he <rater supply reservoir 

for the Cannery is located at the top of the hill. ~e Cannery is sited 

on :he ~est bank of the ~est Li.Ulga River. Surface ~ater drainage from 

:he site is to :he south and east. 

:':le fe.~ced si:e of :he Cannery is part of a lar5er si:e of several 

hectares of undevelc?ed land along the side of the river and is leased 

to the Cannery. The present lease of the land expires at the end of 

1983 but since the land is state-owned, renewal is considered a for.nalit:y. 

Although :he ?resently fenced area is small, there remains a considerable 

area of land for future expansion. 
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:or :::.e :.an :nai<.e-up operation, and the Gene:::-al :'.qui?ment Laycut :o.:.:o'W. 

All ?rocessing operations, from ~ashing to and L.1cluding cooling take 

?lace in the ::iain processing hall of the factory. Receiving, weighing 

and sorting of incoming f:uit takes place at the receiving ?latform at 

the Nest end of the Canr.ery building. Drying, laoelli..1g and casing are 

:.ar:::-ied out in the ?resent storage area. 

~e :.an :::ake-up operation is ?resently undertaken in a room along the 

south face of the Cannery •..ffiich will be converted into the quality control 

laboratory and :nanager's office in the proposed e.""tpansion. A ~ew can 

::iake-up shed will be built on the north .side of the Cannery. 

Layout of equipment as sho'Wtl for pineapple ?rocessing is planned to 

5ive relatively direct connect:!.ons bet•.Jeen ?rocessi:lg operations. ::i. 
::iost cases inter-machine transfers are by g::avit7 C:eed or hand operations. 

~e equipment recommended is balanced in ter:ns of t:i.rcughput, so that 

~o build-up of processed fruit occurs betveen ?eeling and canning. 

* :'he same equipment required for pineapple juice processing is used for 

tomato processing except that the fruit is first sorted, (General Equipment 

Layout - sorting table 1.3), then washed, (-washer 1.2), and sorted again -

(-conveyor 1.7) before being ground (-comminutor 1.11). Tile tomato juice 

is concentrated to a puree in steam-jacketed kettles prior to :illing 

i::lto cans and seaming. 

Inspection tables, washer and conveyor must be ~ovable to peI"!llit the 

required rearrangement. Guava is peeled and sliced by hand (-tables 1.3, 

1.5 and 1.9), then hand-p3cked in cans, filled with syrup .nade up in 

kettles and exhausted (- e.~hauster 1.16), before sealing and processing. 

~ashed fruit is carried in ~ins by hand truck from the washer to the 

cutting tables. 

* numbers used in this and succeeding paragraphs refer to equipment item 

number in Schedule 6-Z at the end of this Chapter, a.id on the General 

~quipment Layout, ?~ge 76. 
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?recess Flow Diagram - ?ineaoole 
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:'he ::ow of ::naterial for fr~it ~ould be from left to right; for cans 

f::-o'C. the :.an :take-up shed, to? ri5h;: to t!:i.e ·:.an •.Jasher, 2. 4, and t!:len 

:c the :.onveyor 1.7 or :o :~e :able l.9 or to t!:i.e s~amer l.~i. ~aste 

is carried :..~ bins to :he col:ec:ion area at :op left, to awai: disposal. 

24. Scooe of the enterJrise 

:'he activities related to the operation of the Cannery both on-site 

and of:-site are listed below: 

1. 

3. 

~. 

5. 

6. 

7. 

3. 

9. 

10. 

11. 

Collection of fruit (but not growing); 

All processing operations; 

Supply of ~ater and firewood; 

?urchase of other inputs and transportation to Mwinilunga; 

Disposal of wastes; 

On-site storage of finished products; 

Transpor<= of products to the Copperbelt and Lusaka; 

Storage, sales and distribution of ?roducts from Lusaka; 

Cperation and niaintenance of transport fleet; 

!-!ai~tenanc.e of radio communications with gead Office; 

Provision and maintenance of staff housing in ~nilunga 

and utility services (water and elec.trici::y) to them; 

12. Senior :nanagement and accounting services by Rucom Read 

Off ice in Lusaka. 

15. Technology 

Available technologies ':Jhich are utilized in the processing of pineapple 

can be classified as ::ianual, semi-automated and fully automated processing. 

In small plants which process up to 1 or 2 tons of pineapples per day, 

:nost processing can be done by manual operations, for example, peeling 

and cutting of fruit, et cetera. In semi-automated production, coring, 

peeling, slicing, segmenting a.nd the scraping of frui~ pulp from the skin 

are carried out by machine operations but much of the int~r-machine transfer, 

inspection, packing and filling are carried out by hand. 
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Semi-automated :nachines for coring and peeling pineapples are available 

· .. ;hich process 1/:2 to l ton of f::-uit per ::our. The sc:ep to fully autooatad 

?rocessing - uti::.i=i;::i.g ''Ginaca" :nach:i:les - is a large one. :-:,e surallast 

Gin.aca machines process 6 to 10 tons per hour. These automatically feed 

the pin.eapple into the :r.achine, core, peel and slice the f::uit and sc::-ape 

the peels. Sven in automat~tl processing taere is a g::-eat deal of :nanual 

labour (for e..."'tample, :i:l inspecting incoming fruit and inspecting and 

packing fruit into cans). 

:'he quantities of ?ineapple available for processing in ~ilunga necessitate 

the use of semi-automated technology. Zambia's overall employment intention 

to create jobs for the large pool of available labour and the cost implica­

tions of capital substitution also dictate the use of semi-automa~ic :nachines. 

?or the near ter:n, t':le installation of automated Ginaca machines is not 

recommended. The high capital cost (in foreign exchange), and the lack of 

adequate :naintenance -~rl repair facilities in ~winilunga for machinery of 

this level of sophistication, also preclude the use of these :nachines. 

!he present work force at the Canner'] has acquired considerable kno~-ho~ 

in the operation of the Cannery equipment through their many years of 

eX?erience. They have demonstrated a high degree of ingenuity in repairing 

and maintaining the present equipment with the barest minimum of tools and 

repair facilities. In general, howeveT, the understanding of the principles 

of food technology is lacking. To overcome this difficulty, a suitable 

staff traiui:lg programme in food technology is required. 

Brief process description 

!.iE.~~l~s_are placed in the corer/peeler which first removes the central 

core (which goes to waste) and then peels off the skin. The ends of 

the fruit are then trimmed off leaving a fruit cylinder which goes to the 

slicer. The rings from the slicer are packed directly into tins. Imperfect 

rings to the chunk cutting table where chunks are cut and placed in tins. 
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Rejects from the end-trimming cylinder inspection table, from the 

slicer and from the chunk table go to the juice extractor or to ~aste. 

T:1e ski:-..s f:-om t~e corer /::ieeler are fed to :he eradicator ·..;hic:i cuts 

off :he remaining f:uit ?Ulp from the underside of :he skin. This pu:? 

is fed to the juice extractor. 

!he juice from the juice extractor is screened in the juice finisher and 

:hen heated i.n a steam jacketed kettle. The solids from :he juice e.xtractor 

go to ·.raste. Hot juice is added to the cans of rings or chunks and the 

cans e."'Chausted in the air exhauster before ~eing seamed. ::rot juice is 

also filled directly into tins and seamed. The seamed cans are :hen 

cooked in an open cook tank for 30 Jlinutes, then cooled by cold "1ater :.n 

the cool tanks, and dried. They are stored "bright" (•.Ji:hout labels) for 

t'.10 weeks and then labelled and packed in cases of 24. 

£~V.!_s_are washed, peeled, sliced into quarters and placed in cans, all 

by hand operation. A zo: sugar syrup is prepared and heated to 90° C in 

one oi :he steam jacketed kettles. The hot syrup is added :o :he can, ·..Uic!-1 

is put through the e.~hauster, seamed and cooked i.~ the cook tank for 

30 :llnutes. 

To produce !O~!O_P~r~ei tomatoes are sorted, washed, ground and screened. 

The screened juice is then concentrated in the steam jacketed kettles to 

15% total soluble solids. Cans are filled with hot puree, seamed and 

cooked for 20 minutes. 

26. EQuimnent 

l'he basic machinery and plant equipment were purchased and installed in 

1969-70. A second pineapple sizer/corer, slicer, eradicator and segmenter, 

a juice ext=actor and a can seamer were purchased and installed in 1977-78. 

A grinding mill for fruit was included with the machinery to be purchased 

in 1969 but it was never received. 
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:\l;nost all existing :nachinery requires replacement. :'he oldest rnachi..'les 

have been in service for 13 years and the effec'-~ of wear and insuff~cient 

:naintenaoce ~ave contributed :o their deterioration. :n 1979 UNIDO :iade 

available some funds (in foreign currency) for the purchase of vitally 

needed spare parts which enabled the Cannery to continue in operation 

~the:~:~, :najor breakdowns in machinery over the years since :hen. A pro­

gra:mile of rebuilding essential components of llVlChines was also instituted 

in :980, and a number of machines - one corer/?eeler, the slicer, seg!:!enter, 

eradicator, two can seamers, the exhauster, and juice finisher ~ave been 

overhauled during the March to June off-season for pineapples, every year 

since then. 

Because of the non-availability of foreign currency, replacement parts 

have been :nade locally, and in some instances t:ie :nachines have been 

mo~ied in order to allow them to continue to operate. It is becoming 

increasingly difficult to repair some of the machinery because of the 

advanced wear and the extent of :he repairs already :nade. Although many 

repairs can be carried out and replacement parts made locally, the correct 

materials (bearing metals and fasteners, for e.~am~le) are frequently not 

available. Thus, wear is accelerated, or alterations of strength of 

components occur and repairs become progressively more difficult to carry out. 

Existing :nachinery which should be retained in the modernized Cannery is 

shown in Schedule 6-2, Estimate of invest:nent cost: equipment, where the 

letter A (for available) is listed in the total cost column. Equipment 

to be retained include the platfor.n scales for weighing incoming fruit, 

the 3 steam jacketed kettles, 6 cooking crates, the can lid coder and one 

can seal!ler. Auxiliary items to be retained include the steam boiler, the 

stand-by diesel generator and the air compressor •. 

A3:ly spare parts required are either listed separately or included in 

~he purchase costs of the equipment. 
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~"here a :nachine is replaced '::iy a similar :Dachine from :he same manufacturer, 

i: is :::-econ:mended that :he old :::achiner-1 '::le retai:led as a sou:-ce of su::iol·r 
~ .. .. ~ 

and ~as no sa2.vage value. ?revision has ~een :::ade i., :he ex:iansion ?=o­

gramme for continuing depreciation of machinery ?urchased i.., the :-ecent years. 

In addition to :he age, and the problems of obtaining spare parts and 

of :::-epairing equi?ment, other iln?ortant reasons for low levels of ?reduction, 

and low :-ecovery rates include bottlenecks in the ?reduction line and 

:nissing equipment. The ti:ne taken by the e.'tisting exhauster to heat and 

exhaust the cans of ;iineapple rings and chunks adequately is :vice th2t 

of :he upstream equi?ment i.., the processiug li:le. ?reduction therefore 

ei:her accumulates at :he exhauster during each shift, or insufficient 

exhaust ti.:ne is given to each can - by inc.=easing the speed of throughput; 

increased spoilage of finished products results. An exhauster with enough 

capacity to heat and exhaust the rings and chunks adequately is needed. 

If :he exhauster is :::-eplaced by a suitably sized unit, another :::ajor 

bottleneck in produc:ion ~ould result in the cooking and cooling of cans. 

~ew cooking and cooling units are therefore required. 

Xissi:lg from the present equipment is the comminutor or fr~it grinding 

mill ordered for the original Cannery but never received. Without t~e 

comminutor, :ruit fed to the juice extractor is not broken down sufficienty 

to allow efficient juice recover, and the hard cores of the fruit cannot 

be fed to the juice extractor for recovery of the juice which they contain. 

Overall recovery should increase by S to 10% with the purchase and 

ins~allation of a comminutor. !he processing of tomato juice also requires 

the use of a comminutor. 
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Equi?ment require~er.ts ~re itemized in Schedule 6-2, and summarized 

in Schedule 6-3, at tha end oi this Clapter, on ?ages 39-92 . 

The basic processing technology in the expanded Cannery remains the 

same as that of the existing plant but new Jiachinery replaces the old 

and several new operations are introduced. These include: the w-ashing 

of fruit before ?recessing, the grinding of fruit (including the pine­

apple cores) which is fed to the juice extractor, and the transfer of 

juice ·.ihich IJi:l be carried out by pump rather than :nanually. Equipment 

for a small workshop and a quality control laboratory have been included 

in the estimate of 1nvest""..aent costs. 

Equipment has been selected for pineapple processing. ~o specialized 

individual machines ha•e been recommended for processing either guava 

or tomato, but specialized change pa~s which '#ill enable one machine to 

process several different fruit are included. If f::--~it a~ailabili:7 

demands, it is possible to parallel process guava and pineapple but not 

tomato and pineapple because the same fruit grinder (comminutor) is used 

in both process lines. The small (10 square metres floor area) cold storage 

has ceen included so that ·.men seasons overlap, several day's fruit 

can be held for processing separately. 

The selection of the machinery to be installed in the Cannery takes into 

consideration th~ quantities of pineapple available presently and in 

the future, the Jiarket ~emand for various products, and the rated capacity 

of pineapple processing equipment which can be purchased. Various equipment 

with a fairly ~de range of capacities is available for juice handling, 

can make-up and for processing the product once it is in the can. Only 

a very limited range of 'Jlachines is available specifically for pineapple 

coring, peeling, trimming, slicing and segmenting. The ~apacity of the 

selected pineapple processing machinery therefore determines plant capacityo 
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:n January of year 3, the peak month for pi..•eapple availability, 252 tons 

of f::"'..lit will ':le purchased (see chart pageS6 ). Operati~g the pla~:: 

2 sh:::..=::s per :ia:r and 3.i. days requi=es equi;nne!'t ·.;i::h a :easi':ll.a :10:-::al 

capaci:y of 4.01 ::ons per shi£:: ~hen 252 :ons are purchased (see Chapter II: 

Section 16). Obviously "GL•aca" iiachines •.;hich have rated capacities of 

6 to 10 tons per hour (24 to 40 ::ons per shift) are too large for ::his 

application. !he piineapple corer/peeler recommended has a nominal capaci:7 

of 5.5 tons per 3 hour shift. ..U.low-ing for nor:nal stoppages, downtime, 

::iaintenance and different operators (recommended corer/peelers are semi­

automatic) a feasible nor.nal capacity of 4 tons per 8 hour shift is estimated. 

Jownstream :nachi.nes are selected to ~tch or exceed this capacity. :he 

pineapple juice/tomato ?uree ?recessing line '.las a nomi:lal :n.a..'t:Dmlm capacity 

of 7 tons per shift, limited by the capacity of the gri.~der (comminutor) 

and also the evaporating capacity of the steam-jacketed kettles used to 

concentrate the tomato juice to ?Uree. Estimated feasible nor.nal capacity 

for this process line is S tons per shift. The sorting, peeling and 

slicing of guavas are hand-operations and ::he capacity of the Cannery to 

process guavas is :i..::ll.::ed ~y the nw:iber of :abourers employed. :he 

~cminal :na.xi.:num capacity - 3 tons ?er shi.£:: - i3 dependent on the space 

and ::able sur::ace area available f cr ::he hand operations and on available 

supervisory staff. Feasible nor.na.l r.apacity ~tilizing 20 labourers is 

1 ton ?er shift. Cans are purchased as flattened bodies with :he ends 

separate. The can make-up line ~hich refor.ns the bociy, seams on the bottom 

end and cleans the can, aa.s a feasible normal capacity in excess of 

9,000 cans per shift. 

If fruit "seasons" are specified as suggested in Chapter III Section 16 

annual :naxi:m.im nor:nal and feasible ~or.nal capacities can be calculated 

for each fTI!it processed. These are sho'Wtl in the table which follows. 
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?roduction caoacitv - normal maximum and teasible normal 

?r::id'.!c: "Season" ~~or::ial. ::a.'Ci::ru:n capacity ?easible nor:na.:. capaci:y 
length 

oonths per shift per year per shift per year 

I 
tons I cases tons 

I 
cases tons cases tons cases 

pro- ! pro- pro- I pro- pro- I ?"t"O- ;ire- pro-I 

cessedl duc.ed cessedj duced cessed i duced cesseq duced 
I 

I ?ineapple 8 5.5 235 2, 112 ' 90 ,240 4 170 1,536 
I 

Guava 3 3.0 I 225 216 16,200 i5 
_.., ,_ 

!omaro 1 7.0 134 336 6,432 5 96 240 

Selection of equinment 
-------~~---

~ny suppliers e.~ist :or juice processi=g equi?ment and can refor.ning and 

seaming equipment. Suitability :or :rulti-purpose use, sturdiness, simplicity 

of design, c~uacity and price were considered in selecting equipment. ?iles 

of all suppliers' equipment recommendations are available at aucom's Head 

Office in Lusaka. 

Vehicles 

Two 8 tons capacity cargo true.ks with drop side bodies ~re recommended 

for the Cannery. Each should be equipped to pull an 8 tons capacity 

trailer, also to be purchased. !he trucks carT)" about 2/3rds of the fruit 

required by the Cannery; the balance is carried to the Cannery by privately 

owned trucks. The trucks are reauired to move about 860 tons o:<: fruit 

annually within Mwi.nilunga District. At full production 640 tons of cases 

of finished products must be moved to Lusaka and 88 tons of cans carried 

froc Ndola to Mwinilunga. 

! 

(65 ,230 

5 ,.:.oo 
! 4,608 
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:'he lii:li: of 8 tons capacity, or approximately 13 tons 5ross is ~ecessitated 

'.-;y the cor..di:ion of the roads in t:i.e f::uit collection area duri:l.g :he 

"Je. '.!sec :or c.3.r::;·i:l.g :inished ?roducts :o :..usak.a ":>ut ·..;ould. :i.ot be used 

for fruit collection. 

~eplacement of ~e Land Rover at the Cannery is recommended as is the 

?urchase of a 2 tons far.n trailer for hauling waste from the ?lant :o 

:he disposal area. 

Cost estimate 

The cost of eac.h iten: listed in Schedule 6-2, on pages 99 to 92 is '::iased 

on quotations obtained from equipment suppliers. The costs in foreign 

exchange :.nclude Carri.age and Freight charges, spare parts and special 

tool requirements. Local costs for i.:!Iported equipment include insurance, 

custot:IS duty, sales :ax, carriage to ~inilunga and installat:.On cost. 

7otal local costs also i.•clide costs for ite!llS of equipment to be 

:na.nufactured in Zambia. 

Z i. Civil and eng!.neeri."'lg •.Jerks 

The physical layout of the existing structures at ~inilunga is shown 

on the Site Plan, page 72 The major buildings or structures are:-

1. Cannery plant; 

2. Receiving platform; 

3. Boiler house/wood store; 

4. Office (store/covered ~ork area, pit); 

S. ?ump house and filter; 

6. ~ater reservoir. 

The main building, the Cannery rilant itself, is ceinstruc.ted :nainly of 

IER galvanized sheeting supported by I-Beam stanchions and trusses. The 

roof is !BR sheeting ·.Jith fiberglass sheeting roof lights and a central 

ridge ventilator which runs che length of ~he building. The :nain building 
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is 9 by 36 metres with a total flocr area (including appended rooms) 

of about 400 square metres. A 9 x 12 metre covered receivi~g and ~ei5hing 

?latfor.n was added at t:he west end ·:ii :he Cannery. 

:he boiler house at the front of the Cannery is 6 by 12 ::netres and 

constr~cted of I3R sheeting supported by steel pipe. The office 

and spares store have a covered area of i by 10 :netres. A water pump­

house and sand f:...:ter is located north-east of t:~e factor] at the =iver 

edge. An 18,000 litres water reservoir is located near the top of a 

hill immediately behind the Cannery. 

The existing plant and civil works have been almost compl.ately depreciated 

by Rucom. Jepreciation was accelerated up to the end of the present 

lease on the land. ~o di.f ficulty is anticipated in renewing the lease. 

Original cost for plant and equipment in 1969 was about ZK 150,000 

(al:nost OS$ 250,000 at the rate of exchange then). To replace only 

the factory buildings and other civil works would today cost in excess 

of ZK 300,000. 

Three three-bedroom houses ~ere also constructed adjacent to the Canner:r 

for Ca~nery staff members. 

'rile proposed expansion of the Cannery 1nc.ludes construction of a product 

storage building, a can make-up shed, a sl!lall cold storage building and 

modifications to the existing plant. Estimates of i.IIvestment costs 

are included in Schedule 6-4, on page 93. Locations of these proposed 

buildings are shown on the physical layout. 

TI1e storage building which will provide storage for up to 15,000 cases 

is required duri~g peak production months when the Cannery's trucks are 

committeed to fruit collection and are unable to carry all production to 



:usaka. Products are cu~ently stored in a storage area •.within the 

Canner:: and are suojec:: :o varying :e:::rperatures and humidi:y ".Jhich 

an area of 150 square ~etres. 3ui:ding ?lans ~ave Jeen dra~"!l ~p and 

constrJction cost estimates obtained from local builders. 

An additional room of ~O square ~etres will oe required on :he nor::h 

side of the Ca~ ,ery whic.~ ·Nill house can JI.aka-up :nachinery, and ?rovide 

storage space of made-up cans, and a limited amount of $torage for 

flatt.med cans. 

A small cold storage ouilding with 10 square ~etres of floor ar~ .~ 

included to enable the Cannery to ripen and then store S111all quantities 

of fruit par.:icularly at the begi:ln.i:lg and end of each season, and 

when supplies of guavas or tomatoes overlap wi::h pineapple supplies. 

~nen suf:icient supplies of fruit have built up for a full shiit's 

operation the fruit is ?recessed. 

~equired ~edifications to :he present plant include re-sur:acing of 

the floor !.n :he Cannery, converting the present can :nake-up room into 

an office and quality control laboratory, conversion of the present 

office/store into a workshop, and repair or alteration of some buildi~g 

~tilities and ser1ices. 

TarTing of the fruit receiving area would be prohibitively expensive 

if undertaken as a single project in remote ~inilunga. It should 

be possible, however, to arrange the putting down of tar at a nominal 

cost when work cr~•s paving the Sol~ezi to !-twinilunga Road reach 

~ilunga. Other outdoor works include the shifting of fencing and 

gates to alter traffic patterns inside the Cannery fence, and repairs to 

the Cannery's septic waste system. 
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Esti:nates of civil engineering works costs were p7epared after con­

sultations •..ri.th a Lusaka ~ased architectural :ir::i and a contractor 

~ased in Sol•ezi in ~orthwestern ?rovince •ho ~as carri~d out ~uildi~g 

projects in ~~inilunga. 

Invest:nent costs for equipment, vehicles and civil works summarized 

in Schedules 5-3 and 6-4 on pages 92 and 93 are rounded to the 

~earest thousand Kwacha and inserted in COMFAR together •ith depreciation 

rates and conditions ~oted in Chapter VIII. These appear in Computer 

print-out 2 - Total Current Invescient Costs. page 130 • As equipment 

is depreciated, 7eplacement invesc:nent costs are shown in the appropriate 

year. 



Schedule 6-2. 

Estimate of investment cost: equipment 

u 

:t H ~f5ai ~tl Oii Cm 

For!ign Loci! Toti! 
i'~' ia tatu mt ~uu deiat!S 
th•t tht 1tl!I is •1011qst mstlnq 
~i~1111tl 

l :I :I 
?RODUCTiOll EiJIP!!EIT 

l.l !I ?!itfon sWf1 250 cq, Ci!Jitlh' ~ 

!.2 !I Fru t usltr I rlrntll' 3,729 !,~G !2.470 

l • .i !ii lns;ectl m t~le wl 

caanKti111 pieces 2.500 2,500 
!. 4 !i Pim11?lr smr/cnr 39 ,140 !5,!00 5-4,~ 

l.! !I !nsprcticn/tm11nq tulr :,!* 1.~ 

l.~ !ii ?imoplf slicer 10,%0 13, 970 5-4,9!0 
I. 7 u ~i:ni :median ~rlt 13,:bO 5,:.."-0 ta. 910 

l.3 H Enaicatcr 2',~ ~.m :~.V40 

!. ~ !I Chant Cllttl!l" 7,m 2. ?30 !0,:lOO 
!.10 !I Insoemaa t&lllt 2.500 2,~00 

l.11 H Frnt gnnli!I" 31.500 !0,340 42,3-40 

l.!2 !I J11m rstnctir ~,960 7,ZIO 2',170 

l.Jl !l Jllicr ~lllO 2,HO HO 3,beo 
l.14 !I J111cr finuller !7,~0 a,o•o 23,590 
1.15 !l Stm j1ctetl!d crltlrs, 50 gu. A 

I.la !I E:beaster 22,550 7,760 !O,llO 
l.17 H Se..- 10,~ 3,;&0 14,.llO 
1.18 !I Seillr A 

l.19 
, u Cooti aq tuts Z,400 2,400 .. 

l.~ 2 !ii C=l:aq tuts 2,200 2,200 
1.21 0 H l:Qail nq aitn ~ 

!.:Z 2 !I Ch111 ~01St, l tas 920 !10 1,230 
l.2l fl ::.,; dryer 1,~ao ~00 2.:30 

fohl 247,550 100,110 m,no 

2. CAii WE-iJll E~IP91' 

2.1 el Re4i;.-11r '.360 1.240 0,100 
2.1 el Fliaqer l,700 HO +,a40 
1 T !I Seuers li,SSQ 2,1b0 8.840 
··~ :. ~ H Cm .. sbrr !,420 490 1,no 
1.5 !I Lld coder A 

Total 16,560 4,930 21. 490 
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u 

! !t2• :!!cr1~tica Cast 

! For!ilJll Lxil Tatil 
('~' ;a tatil cm collllD dnotes 

r tb•t the it!'I is Lllll!~st nisti111 
!l!uimntl 

zx !X :x 

!. AUIIUART EmllPl9T 

1 ' !i llat!r~l y ?lllD :.~o ~8 3,548 ... 
1 , 

N nur cilar1nit1111 wt C50 :20 B70 . _ .. 
3.~ N StHI boiler ~ 

:.4 I N Ahr• SJstn far 2oiler 1,008 l,*O 
~ ~ fi Bailer Nter Sllllllh ?• l,110 1,0iO 4,180 .... 
3.~ N loller Miu! ?Dll i.:oo 4~ 1,150 
!. 7 H Boiler f!!ll Nter dr1anmr 5,110 S,110 
!.3 l fil Stm!Hy dinr! qnentor,~O tvA A 

!. ~ 1 fl Air CDt!lf'!!SGI" A 

l!ik~ :OOIP!!EllT 

3.!0 fl Stmi drill 
!.11 l H Prrss 
!.!2 I el 5r1nder 1s,;oo . 18,!00 
!.13 H ilrt welder 
!.14 fl Lithe 
3.15 H Steel lllrt bllldl and vist goo aoo 
J.a stt C.htr wt ~id taals 2,500 2,50t 
J.17 H S.ttlr"f dlrqer 200 200 
!.18 H Stariqt C~lllft ... 5Dtl YID~ l,000 ~.ooo 

Total 2b,200 15,22 'l,458 

4. 'JEHICltS 

4.1 2 fl a t111 ci,1eity cirqo 
truci • C1'illlr t 0 ;iul 1 
8 tae trail er Ullrteil! 
3eaz llll ar ~i nleDtl 110,000 40,000 100, 000 

4.2 H 8 taa traill!I' IS,000 15,000 
4.J H l.iM Rmr pie~ 20,000 20,GOO 
4.4 H 2 tmr fan tm hr 

! for .utt di sposaU 6,000 o,ooo 

fohl ~0,000 81, 000 141, 000 
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Itu ~!SC'lot!Cll C::st 

fcre1 ;n ~::c•l iml 

! '~· 1a !atal =nst cal11111 lenotts 
th•t the 1t!I is illlllqst eiistlnq 

e !Q11ipnatl 

zx ll a 
5. Uii!ORATURY 

5.1 !I On11s 
5.2 !l ~H mer 
5.3 H CmtnrUIJ! 
5. 4 H Air Iv mllll PlllD 
5.5 H ilot pli1te 
S.b H !!izer 
~ ~ ··' H ~C'GSallll 22.000 7,:70 29,SJO 

s.a Sit SlilSW! iAll 
plutiCW! 

s. ~ Sit Thenonten 
S. lO set L&Airatrrr c!lesmls 
5.11 set 111 scell .iitot1s 

~ ,, , 
!i Refmt:nter ...... .. 

5. ~3 u iri?le bea ~•liner A 

~. !4 u Stmdud sme 
s. !5 4 H lnSOtttiDD tn-,, 

rotu 22. 000 7,S70 29,:70 

b. Off! CE EmJIPftEJIT 

~.! 2 H St.iti lllft'T ci;oaari iOO 700 

6.2 H Cilcul .; !I' 1,m 1,000 

iotu 1,700 1,700 

7. SlllDRY 

7.1 100 H ea bmets 4,000 4,000 

7.2 20 H Fiberqhu bins 4,400 4,400 

7.3 5 H Stai11lm steel puls 1,130 390 1,520 

7.4 l H H.nd tracts 1,.m !,"50 

7.5 l H Sus~l!tdtd mln ~ 

i.O 2 H hdi a tr uscrmr 
100 witt SS! 2,290 i~O 3,0~ 

7. 7 2000 H Frvit cratn 5,000 5,000 

Tatu 3,420 16,230 l9,b50 

#'~d Tobi m,no m.B!s 002,!88 
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Schedule 0-l. 
Sumaary sheet -
Estimate of investment Cost: Equipment 

lo. Oesai~tiaa For!iqD Lxal Total 

ZI ZI 1I 
l. Pradacti aa fqlli 11111t 247,554 100,170 m,i20 
, 

C.a liCMll ~'allrt lb,~ 4, 930 21,490 ... 
•• lmilury !GIJ!11111t :b,:oo 15,:2 41,4SB 

4. 'lelliln 0-0.000 81, 000 141,000 

5. Lillaratary !Gil !l•t :2, 000 i,~o 2',570 

~. Offia !QllJ•t 1,700 l,iGe 

7. Otlltr l,420 16.231 1',~ 

Tota! :!75,730 22b,858 002,588 

PO!s1bll! rrllatn 123,000 m,ooo 

?m1bll! tahl: !75,i30 !03,SSS m,~ss 

Kat!: rl!bms of mtcu datits ud sain tu NY ;, qraat!d; if so thf'f 
llOll!d, 1n taui, illllllt to ~,rauut!iy lI 123,000. 
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Schedule 6-4. Estimate of investment cost: civil engineering ..crks 

! J ~ 
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! ~ !t!I ilncriptiao 
r t 
r I Fomqn Laul Toh! 

2 • • 

ZI :x :x 

!. SiiE ?E?ARA TIOI ,111 

, 3UILDIE m CIVIL ms .. 
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, , 
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2.5 ~i 2. Worhb!XI 2,000 2,~ 

2.b ra l. Toilets 1,~o 1,000 
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2. 9 H &. Sttu ad .. ter 51111pl T ~,000 5,0CO 

2.10 !ii 7. ~isu!lmous 2,000 2, ;)00 

Total ~,ooo 126,000 m.ooo 

•• WU ms 

!.l fl Tunll um, 11ndi1q 
Slll'fm drua.qr - 10,000 10,000 

:1.2 ti Frnti11q md qates l,000 1,000 

j,j H Sf!ltiC syst!I l,000 3,...00 

- 14,000 14,000 

SRMD TOTAL S,000 1401000 145,000 
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err.~ 7!! - ?:~n: Or;ani:ation and Overhead C~~ts 

28. Cost centres 

Rucom Industries uses a code and sc..~edule of accou...~ts and cost centres 

~ilic.h was introduced in 1981 in order to provide ~ore detailed in=or:iation 

for management of the Company. Basically the code is a numerical one, 

and adequately allows for the collection of accounting infer.nation; 

3ore work requires to be completed in regard to costing of individual 

operations, but when it is realized t!lat the Cannery as a #hole, is 

treated - and correctly so for the ti:lle ~eing at le2.st, as one cost 

centre, the need for determining costs of indl.·:i.dual operations does 

not immediately arise; nevertheless studies ought to be ::iade, so that 

efficiencies :11ay b"! i:llproved. 

Factory overhead costs are collected according to the code and ara 

not allocated or apportioned to individual operations. !o do so is 

quite unnecessary and •.rould only lead to unnecessary arithmetic, based 

on arbitrary and inaccurate ass~tions. 

Administrative and selling and distribution costs are all collected 

1n Lusaka Head Office, and apportioned beC-#een ~nilunga Cannery and 

the Kasama coffee project on equitable bases. 

To summarize therefore, accounting and costing infer.nation is collected for -

Cannery 

Head Office 

Raw material costs 
Direct labour 
Factory costs 

Administrative costs 
Selling and 
distribution costs 

- in individual accounts 
- in one account 
- in individual accounts 

- in individual accounts 

- in individual accounts 

Control is exercise~ through an examination of variances from budgets 

which are set for each account. 
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29. Overhead costs 

3ased on ?ast act~al cverhead costs, ~~d ?rojec:ions af :~ese i:lto 

the future, individual overhead costs ior each account have been 

estimated and are shown on the following statement. Tiley reflect the 

costs which "1ill be incurred relative to the planned higher levels 

of producr.ion and sales and the employment of more staff. Tilis is 

especially evident in the following accounts. 

Depreciation and finance charges for years l to 15 are shown in Computer 

?rint-out 7 - Total Production Costs on pages 138 and 139. Depreciation 

amounts to ZK 40,000 in year 1, ZK 124,350 from year 2 to year S and 

ZK 104,350 thereafter. Finance costs rise to ZK 133,800 in year 3 

and decrease thereafter as one loan is repaid i:l year 3 and repayment 

of development loans begins in year 6. 

Depreciation. ~ucom •1s~s straight line depreciation at the follow1ng 

annual rates: 

3uildings and civil works 

Plant and equipment 

Vehicles 

A nil scrap value is projected. 

..,.,. .. ,. 
10% 

25% 

Some of th! more. recenely purchased equipment from the existing factory 

is to be utilized in the modernized Cannery. ZX 200,000 has been included 

under pre-production f~ed investment coses c~ acc0W1t for these (see 

Initial Investment Costs page 129) and depreciaeed at a higher rate of 20% 

1.l:stead of 10%. Only these assets are depreciaeed in year l. New 

investmene depreciai:ion does not begin uneil year 2. This carried-over 

equipmene is r~la.ced in year 5 and depreciation begins in year 6 but 

ae a rate of 10% which is the standard depreciation rate for plane 

and equipment. 
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Financial charges. Assuming tilat soft-loan can be obtained, the conditions 

applied in ::.he study are an interest :-ate of 10:': ?er year f=orn :rear 1 

~i~h re~ayment over ~O years starting after a S year gr~c~ period. 

Institutions such as the ~orld 3ank currently require payment of a 

"front-end fee" of 0.25: of the total value of the loan before a loan 

':Jill be granted. The ZK 1, 900 "front-end" fee is capitalized in 

year 1 (see the ent:y for pre-production capital e."'tpenditure in Total 

Current Invest:nent Costs, ?age 130). 

Cost 

Account present estill1ated year 3 

ZK'OOO ZK'OOO 

Salaries, ;;ages, 
benefits 30 100 

Repairs, maintenance and 
operation - vehicles 28 45 

s~lling and distribution 42 i3 

Depreciation 29 124 

Financial charges 29 1.34 

Total all overhead acounts 344 670 

' 
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Schedule i-1 

Overhead cost:s (=ized) - Year 3 

Cannerv 

Salaries, wages and 
benefits 

Repairs, maintenance and 
operation - plant 

- vehicle 

Electricity, water, 
f:!.revood 

Insurance, rates taxes 

Travelling 

Staff welfare 

Office supplies 

~scellaneous 

Spare parts 

Head office (share of total) 

Administratio~ 

Selling and distribution· 

Dellreciation 

Financial charges 

Overhead costs (fixed) - total 

Total 
100% 

ZK'OOO 

100 

15 
45 

10 

5 

6 

3 

2 

3 

189 

20 

209 

130 

73 

203 

124 

134 

670 

Pineap'Ple 
91: 

ZK'OOO 

172 

18 

190 

118 

66 

184 

113 

122 

609 

Guava 
9% 

ZK'OOO 

17 

2 

19 

12 

7 

19 

ll 

12 

61 

Note: No fixed expense has been appor1:1oned to the cost of producing tomato 

puree, a nev product for the Camiery, in order to avoid any distortion 

of the overlil Cam:iery fixed cost. 
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30. Labour - direct 

~i=ect labcu= requi=ed :or operations i~ t~e Cannet;T is unskilled, 

and the supply is plenti.=ul. Direct labour requiremen·;;s for year 3 

are shown in Schedule 8-1. The number of shifts necessary is obtained 

by dividing the weight of the fruit to be processed per year obtained 

in Chapter IV Section 19 by the weight of t:he fruit which can be 

processed by the speciiied equipment as outlined in Chapter VI Section 26 

under Capacity. It is assumed that the weight of the fruit processed 

per shiit will be constant and that the increased capacit:ies in year 2 

and 3 ;,rill be acc~lished by increasing the total number of shifts 

work.ed during the pattic:ular fruit season. .:\ summary of t:his data 

for the production programme in years l to 3 is presented in Schedule 8-Z. 

Dividing cile fruit processed per shift by the number of labourers 

required gives the kilograms of fruit which can be processed per :nan 

per shift (kg per manshift). 

F=uit :r-~it processed 
per shift 

kg 

?ineapple 4,000 

Guava 1,000 

Tomato 4,800 

~umber of shifts 
required 

246 

67 

21 

~w:iber of :nen 
required 

45 

20 

25 

';;eight of 
::ruit pro­
cessed per 
man per shift: 

kg per :nanshift 

90 

50 

192 

These values are similar to those known to be obtainahi\.e at the ·;annery 

'<lben processing pineapple and guava. 

The overall rate of pay, including benefits is Zlt 2.56 per shift of 

8 hours, and the requirements for full production from year 3 are shown 

in Schedule 8-3, which foll~. 'nle variable cost for direct lab~ur 

?er year as calculated in Schedule 8-3 is the vtlue inserted in COMFAR 

as the cost at fall production; it varies directly with ?reduction. 

(See !otal Production Cost, Computer ?r:!.nt-out 7, pages 138-139). 
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Tile direct labour force works as a team when and where required in the 

=ia.chine and hand operations of the Cannery. All other ?ersonnel are 

staff - and are indirect :o these operations. 

Tile level of educat:ion of direct labour is low, but the majority, through 

long association with the Cannery, most since it was est:ablished, are 

perfectly competent in the conduct of duties assigned to them. 

Direct labour is sometimes termed g~eral labour and is hired on a day 

to day basis when fruit is available for processing. When large 

quantities of fruit a:e available, longer ter.ii arrangements for labourers 

are agreed upon. Staff includes all salaried Cannery employees who are 

paid without regard to the availability of fruit:. The total Cannery 

sr.aff of 17 therefore includes the Cannery !llailager, foremen and supervisors 

as well as mechanics, clerks, drivers and watchmen. 

31. Staff 

Again, the level of education is not high. :he ?Dechanic, truck drivers, 

accounts clerk and typist have had for:Jal training. 

!t is apparent that, given the salary levels offered, the remoteness of 

~ilunga and the absence of social amenities, the possibility of recruitment 

of skilled staff is lim:Lt:ed. There can be no doubt that :mic~ of the success 

of the proposed expansion programme for the Cannery wi1l rest on sound 

general management ac the Cannery itself, and ic is envisagdd that the 

Cannery manager will require to be exr'atriate. but that a Zambian national 

should understudy him throughout, and receive aJ.l necessary training and 

instruction to fit him to assume the role and responsibilities of manager 

as early as possible. 

A training programme covering technical, produceion and labour management, 

and inventory and cost control, will be necessary, and should be started 

as soon as possible, and become part of the normal operation of the Cannery. 

' 
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Schedule 8-4 which follows shows the requirement of staff (and their 

cost, including benefits) located or ?lanned to be located at :~e 

Cannery. :n Lusaka, in the ~ucom aead Office, al: :unc:~ons of geceral 

administration for the company as a whole are conducted, and :he Cannery 

bears a share of the costs involved. Titis share includes some costs for 

staff at the Head Office. Tilese costs are not ite!llized and the whole 

of the a.mount is included -.inder Overhead Costs, Head Office in Chapter V!: 

SeC'tion 29. 
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?ineapple Guava Tomato 

?ri:nar~1 duty ~u...,...ber ?ri:nary duty Nu..-nber ?ri::iary ·---./ ::t:.~e=-

Station Station Station 

weighing-and --3- weighing-- --,-- weighing ____ --2--

waste removal Sortinq 2 Sorting 4 

washer 1 Washer Washer 1 

::nd trim table 4 Peelinq and 5 Sorting 4 

Sizer/corer 2 slicinq Commi!lute 

!nspection table 4 Can filling 2 J'uice 

Slicer 1 Exhauster 2 extractor 

Rinq inspection 4 Seamer Juice 

conveyor Cook/cool tanks finisher 

C.'lunk cut"ter 4 Can dryer 
, Steam-jacketed 

table Labelers 2 ~ettles 

E:radicatio Can reformer Can filler· 3 

Gringing lli.ll Can fl anger Can seamer 

Juice extractor Can seamer 2 Cook/cool 1 

Juice finisher can washer can dryer 1 

Steam-jacketed Can lid coder t.aeelers 2 

can ref :-omer 
kettles 

Juice filler 2 Total 20 can fl anger 

Exhauster 3 
Can seamer 3 

Can washer 
Can seamer Can lid coder 
crate filler 
Cook/cool tanks Total 25 
Can reformer 
Can flar.qer 
Can seamer 
can ...,asher 1 

Can lid coder 1 

can dryer 2 

t.abelers 4 

-:ootaJ. 45 
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3c!':edu2.: 3-2. ?:-od~c<:i·:in ;::::Jg:a.-nme - sni.:ts :!"9qt:.ired. 

?reduct Feasibla Year 1 Year 2 Year 3 
---------------- --------------- --------------~or.nal Fruit Number Fruit. Number Fruit ~u."!'.ber 

Capacity processed o~ pr-ocessed of processedof 
shifts sh if ts sh::.= ~3 

tons ;:ier t::::ms ~lo. cons ~o. tor:s ~o. 

shift ------ --------
?ineapple 4.0 704 176 945 211 986 246 

Guava LO 40 40 53 53 56 67 

!'omato 4.3 24 5 50 1 0 100 21 

~ote: Weight: of f:::-ui t ;::recess~ rounded to nearest ton. 
~umber of shi!ts rounded upwards to next 'lllhole number of shi!ts. 

Sechedule 8-3. ~stimate of production cost: 

~ages (di:ect labour) - Year 3 

?reduct ~umber of ~umber of Cost Variable cost 
local 'lllOrkers shifts per man -----------required per shift per year per .::ase 
per shift 

~o. ZK/manshift ZK ZK 

-----. ---- -- ----
?ineapple 45 246 2.56 28, 3 40 0.67 

Guava 20 67 2.56 3,430 0.69 

Tomato 25 21 2.56 l, 3 so 0.67 

Toeal annual labour cost • ZK 33' l 20 
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Schedule B-4. ~~ning Table - Staff 

!lulaer Cast 

Factim Faniqa Laul 

!I 
~illlilljl!f ~0,000 

~.-nilq!t' - Cllllllt~ut 12,000 

Far!Hll - ?rallucti mt 4,!00 

Sucerrisir - ?f'ad!i.."tim 4,ilOO 

Sl&Derrisar - watmua 1 4,000 

5-msar - quli ty cmtrai 1 4,000 

~edlwcs 2 4,000 

*i?i .. clri 1 l,;oG 

Stlnlil 1 1,500 

Accllats dri 1 l.aoG 

Typnt 1 2.000 
illlillr lttsiilt 1 l,000 

llnwrs ~ ~,000 

~tell• 1 1,000 

amc1 amrly 1,000 

Tctil stilff - Ciluery !7 98,!-00 

rallDd~f ta 100,000 
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GP.APTER IX - I~olementation Scheduling 

32. ?rogramme and time schedule 

:c is an.visaged that ?lanning and i::iplementation of :he ?roject require 

12 :ionths from the date of :he decision to invest. 

Installation of :nachinery would be phased, so that ?reduction would 

continue with the least interruption. Ideally, ll10St of this L.~stallation 

should be planned to be carried cut during ~rch, April and ~y, prior 

to the beginning of the first pineapple season. The busiest months are 

July and August and December through until February when there should 

be the minimum amount of inter~ption. To mini:nise inter:~ption during 

any period, work ~f installation could be planned to :ake place outside 

of hours of processing. The re-casting of :he floor would best be 

undertaken during March, April or ~ay or perhaps October. 

In order that implementation be conducted in the most efficient :nanner 

and at :he least cost, a project i::lplementation team should be established. 

International nevelopment Aid would be sought to provide :he team lead~r 

from the data of the decision :o invest until :he expanded plant is fully 

in operation. 

The period required for various activ1.ties within the overall i:nplementat!on 

programme should be defined in as much detail as possible, and the team 

leader would be directly responsible f~r this - probably using Critical 

Path Analysis, CPA, or Project Evaluation and Reviev Technique (PERT) 

in order to ensure a well-knit and co-ordinated programme. This is 

especially important in orde- to make sure that interruptions to production 

operations are minimised. 

Production scheduling and implementation scheduling would therefore 

require to be closely allied to each other. 

Whatever techniques are used, it is important to carTy out revie~s of 

schedules to identify and resolve problems and constraints during implementation, 

and revise schedules and ti:ne tables as and when required. 

A programme and schedule follow. 
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Programme and time schedule 

Acti•lity 

l. Decision to invest 

2. Application to Government for classification 
of project as "priority enterprise" 

3. Arrangements for financing 

4. Finalization of plans for civil works, calls 
for receipt of tenders and avards of contracts 

5. Calls for and receipt of tenders and awards of 
contracts for supply of plant, machinery and 
vehicles 

6. Preparation and implementation of programme 
of supply of pineapple, guava and tomato 

7. Preparation and implementation of t~aining 
programme covering all functions of management 
and supervision 

8. Preparation of progTamme for promotion of 
export 

9. Ar:angement for payment of creditors for 
civ"-1 works and equipment 

10. Design of equipment to be built in Zambia 

11. Construction of new storage building and 
modifications to existing structures -
this to be started as early as possible 
in the dry season 

12. Receipt, clearance through customs and 
shipmen-: to Mwinilunga, of imported machinery 

13. Installation, test:ing and commissioning of 
machinery, imported and local 

14. Establishment of quality control laboratory 

Month 

Sta=t 

l 

1 

l 

1 

l 

1 

1 

1 

3 

3 

Time required 
6 - 9 months 
depending on 
weather 

8 

9 

9 

Finish 

1 

3 

3 

3 

3 

2 

3 

4 

9 

11 

11 
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CHA.:-TER X - ?inancial Evalt..• . .:-1 .:ion 

33. Apnreciation of present financial status 

:he reasocs ::or :he losses ·..;h:i.~h :~e Canner-; :i.as susta:i.ned since :i.:s 

establishment are many - and have already ~een stated in detail in 

other Chapters. Accumulated losses to the end of the most recent 

financial year, 3 lst March 1983, are now in e.."<cess of ZK l. 00 mil2.iou 

(USS 320,UOO) and unless a plan to halt these losses is implemented 

without delay, the Cannery •..rill continue to sustai.~ them, and the accu­

:I?Ulation will become ~reater. !he condition of plant, :nachiner, and 

vehicles is sue.~ that profit-ear:iing is impossible. A suggested plan 

is outlined in this study together with the invest:n.ent, both foreign 

and local, which it is estimated would be required to sustain its 

successful implementation. 

A low rate ~f return for a profitable operation :1n1st be compared with 

conti:lued operation of the Cannery at loss levels noted in Chapter II 

losses of 23: of net sales or ZX 74,000 per year (averaged over the 

past four years with 1982-33 results projected f=om :nid-year C?erational 

results). 

34. Use of comcuter 

nie COMFAR (<Amputer Model for Feasibility . .\nalysis and Reporting) 

software programme developed by L'NIDO for the Apple III Computer was 

used in conjunction with the UNIDO Manual for the Pre~aration of Industrial 

Feasibility Studies to evaluate the project viability with respect to 

a number of possible alternatives. C01J1l)uter print-outs and schedules 

for each alternative which •.r.1s considered are attached at the end of 

this Chapter. 
Notes on, and explanations concerning items within these schedules are 

given on th& schedules themselves. 
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35. Basic features of modernization and e."'t"Oansion programme 

3ase ca.se 

The production level of pineapple products at full operation 

37,000 cases per year for domestic sales and 5,000 export -

was determined through assessment of the total market size and 

the possible sales forecast. The figure - 42,000 cases is also the 

loYest production level at which pineapples ii processed alone, would 

provide a profit. Because of uncertainties in market projections 

of total demand of 47,000 - 48,000 cases per year and the level of 

production by competitors estimated at 6,000 cases, projections 

of higher levels of production were not considered. Exports of 

5,000 cases would yield foreign exchange ea.cuings almost equal to 

the esti:i::ated foreign exchange cos~s of spare part requirements and 

interest on the foreign loan. If exports were reduced or stopped, the 

entire annual production of 42,000 cases would have to be sold within 

Zambia. Even in this case, the total domestic demand projection of 

48,000 cases arrived at in Chapter III would not be e.~ceeded by the 

combined production of Rucom and itL competitors. A further macro­

econ.omic consideration at the rural. area may have to be expressed. 

It is desirable to increase the purchases of pineapple from the farmers 

as much as possible working within the coZ1Jorate financial constraints 

of the Cannery. 

The quantity of guava slices to be produced by year 3 was selected 

on die basis of the estimate of the total quantity of guava fruit 

already grown in the District but not too far from the Canner,, and 

the estimated demand. 

Tomato p·.iree production of 2,000 cases is in.eluded in the project 

because the Cannery equipment can be used to process tomatoes at a 

time of the year when tomatoes are relatively easily grown and 

inexpensive and when few pineapples are available. The demand for 
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puree is r.hc~ht to be ten times higher than proposed production. 

Because of \:ncer~ainties :.n the development of sufficient supplies 

of comatoes, ?reduction is ?roject~d at approxi.::l~taly 501. of feasible 

normal plant capacity ciuring the period between pineapple seasons. 

Taking the above levels of production as a starting point and 

utilizing existing selling prices of the Canner-i's products, a 

'"First Case" was selected as the base; then alternatives were e."qllored. 

In the sections that follow the base case is described in 'llOre detail 

and the various alternatives are discussed in the section on sensitivity 

analvsis. 
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'1'.he following points are to be noted. 

' ... Full capacity is attained in year 3 of production, shown 

throughout Schedules a year 1986 or 1986-87, each having the 

meaning, year 3. 

Produc~on and sales in year 3 

Product Production.and sales Unit price l/ "'I ~et sales value =-

Export Domestic Export Do111est:ic 

cases cases ZK/case ZK/case ZK'OCO 

Pineapple 

Rings 2,000 ll,000 16.00 38.85 388 

Chunks 2,000 11,000 16.00 38.85 388 

Ju:ice 1,000 15 ,000 16.00 38.40 496 

Guava 5,000 34.91 

Tomato 2,000 60.00 

Total cases 49,000 Total ~,.~ sales 

J:./ Unit price includes the sal.es tax 

'J:j ~et sales value excludes the sales tax ... -~ 286,.550 

3. It is assumed that if increases in price generally follow the 

rate of inflation, the price elastic:1ty of demand will remain 

low a~d sales will remain cousa.nt. 

4. l'he till plate for cans requires to be imported by the can­

making company and its purchase requires foreign currency. 

S. A rate of exchange, Zambia Kwac:ha to United States Dollars has 

been used, where necessary, as follows: 

zx l 

US$ l 

• US$ 0.82 

• ZK 1.22 

l,272 

145 

100 

1,517 
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36. Total inves~t costs 

Total invest::nent costs c:.re sho"W-n in varyi:!g degrees of detail i:l Schedules 

6-2, 6-3, 6-4 in Chapter VI, on pages 39 - 93 , and again in the Computer 

Print-outs l and 2 in this Chapter. In :he first three years a sum of 

ZK 1.478 millions (USS 1.211 m) is required for investment in fi.xed 

assets and working capital; the value of e.~isting assets is ZX 200,000 

(USS 164, 000) • 

Civil engineering works 

Eqt.'ipment 

?re-production 

Worki:lg capital 

Total - ~ew invest:neut 

Existi:lg assets 

ass 

Foreign 

5 

376 

381 

381 

312 

Year l - 3 

Local Total 

- ZK'OOO -

140 145 

227 603 

2 2 

i28 728 

109i 14i3 

200 200 

1297 1678 

1064 1376 

Existing fixed assets at the Camlery consist primarily of equipment pur­

chased in 1977-78 qhich will be utilized in the modernized plant. They 

are included in ehe Initi.al Investment Costs, page 129 depreciated at 20% 

per year and replaced in year 5 and 15. !he Z1t 200,000.is entered in the 

Project Balance Sheet, Pre- Production, page 145 as construceion ui 

progress. 

New invest:Dents required at 4 year intervals for vehicles and at 10 years 

intervals for equipment are shown in Computer print-oue 2. These are 

financed from accumulated capital as shown on print-out 6. 
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Ji. ?~eject financil::.; 

I~ is envisaged chat a foreign cur:ency loan of ZK 748,000 (US$ 613,000) 

will be required for re-equipping the Cannery. The balance of ZK 730,000 

(USS 599,000) wil.1 be sought from. the Development :Sank. of Zambia to 

:he extent of ZK 59u,OOO (US$ 4a4,000) while funds of ZK 140,000 (US$ 115,000) 

will be generated internally. Schedules 6-2, 5-3, 6-4 ~ Chapter VI, on 

?ages 39 - 93and Computer print-outs l, 2, 3, 4 in this Chapter refer. 

Foreigli loan 

Development Bank of Zambia 

!nterna.liy generated 

Cost of financing 

Debt servicing 

38. Total production costs 

Variable costs 

zx '000 USS '000 

748 613 

590 484 

1338 1097 

140 115 

1478 1212 

10% interest per annum from year l, 

and a front-end fee of .25%. 

10% on reducing balances outstanding 

after annual repayment of ZK 56,900 

for 20 years, starting year 5, and 

totalling ZK 1,338,000. 

Variable costs for year 3 may be summarized as follows. For details 

see Section 18.4, Schedules 4-2, 4-2/lh and le, and 8-3. 

Fruit 

Other rav materials 

Direct labour 

Total variable costs 

ZK '000 

144.5 

554.6 

33.1 

732.2 
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Variable cost is very sensitive to the price of cans. The annual 

cost for cans i.• vear 3 and thereafter ~s Z:Z ~03,5~3 (see Sc~edule 4-2) 

or 55~ of •.rariao:.e cost. 

Total ~roduction costs 

Total produc~ion costs for the base case appear in Co~uter print-out , 

:otal ?reduction Costs, pages 138 and 139 . .:\. summary of figures f=om 

:rear 3 ~s presented below. 

Fixed cost Variable costs Total 
Production 
Costs 

Factory costs 209 732 

Other costs 

Administration 130 

Selling and 

distribution 73 

Financial charges 134 

Depreciation 124 

Total 670 732 1402 

USS '000 1150 

Variable cost is 52.21% of total manufacturing cost in year 3. Sales tax 

was excluded from costs in calculating this figure. COMFAR includes sales 

tax in total manufacturing costs to ensure that it is counted as cash 

outflow and cane.els out ies inflow as ~art of cash revenue in the cash-flow 

analysis; the line item - Direct costs, sales and distribution in the Total 

Pt'oduction Cost Schedule, page 138 is sales tax. A calculation of the 
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?er cent of manufacturing cost which is variable (excluding sales tax) 

:or each year has been added to the Total Production Cost Schedule. 

The percentage of manufacturing cost that is variable increases from 

year 3 through the life of the project. This is a result of decreasing 

financing costs as loans are repaid and the lower depreciation charges 

beginning in year 5 when carried-over equipment tram the e."tisting factory 

is :ully depreciated. 

39. Fi:lanc:i.al evaluation 

1. P~ofit after tax (and tax does not require to be paid, by 

reason of the acCU11111lation of ?ast losses, until year 9) 

varies between ZK 100,360 and ZK 166,870 - 6.6% and 11.0% 

of ~et sales - during the years 3 - 15. Year 2 shows a 

nominal loss, because full capacity has not been reached. 

Accumulated cash balances are positive throughout. 

2. 'nle net present value at 10% discount rate of 

the project is 

3. The internal rate of return is 

4. With an initial investment of ZK 1,478 m 

(US$ 1.211 m) of which ZK 1,338,000 was borrowed, 

the pay-back period is 8 years, during which 

transactions will have been as follows -

Year 3 repayment of overdraft 

Year 5-8 insulme.nt repayment 
of loans 

balance outstanding 
16 X ZK 56,900 

Accumulated profit in year 8 is 

s1Jf f icient to repay ou~standing 
amount of 

ZK 

200,000 

227,600 

910,400 

1338,000 

912, 750 

910,400 

(ZK 165,230) 

8.29% 

USS 

1,097,000 

748,455 

946,528 
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5. Contribution (Variable margin) 

Overall contribution (Variable :narg~~s) for each year are calc~laced 

by COMFAR and appear in ?rint-out 9 - ~et Income Statement. 

Schedules 10-la, lb, le which follow contain details of costs and 

sales and show the contribution of each product for year 3. 

:'hese :nay be summarized as - . , 
1:; ...... ows: 

Pineaoole Guava Tomato Total 
ZK'OOO ZK'OOO Z..'!{ I 000 zK'OOo 

Variable costs 591 69 ... ., ,_ 732 

Contribution 681 76 23 785 ---
Sales income, net 1272 145 100 1517 

FL"ted costs 670 

~et prof it • contribution less f i."ted c~sts 115 

Cor.tribution is the difference bel:"~een net sales income and total 

variable cost of any product or of the ?reject as a ~hole. In other 

words, of the net sales income, any sum in e..""tcess of total •rariable 

cost is a contribution to the overall burden of fi."ted costs of 

the project as a whole, and when total fixed costs - here for the 

project ZK 670,000 - have been recover~d, profit then begins to 

be earned. 

The signiiic.ance of this is that the production and sale in year 3 

of 42,000 case.'! of pineapple producu is sufficient to generate 

~ contribution of ZK 681,000, enough to recover the entire burde!l 

of fixed cos~s of ZK 670,000, but that without guava and tomato 

productio~ and sales, profit would-amount only to ZK ll,000. 

Individual product contributions per case are -

Product Domestic: Export 

zx ZK 

Pineapple 18.15 l.93 

Guava 15 .26 

Tomato 14.04 
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Schedule 10-la -

Product cost - ~ar 3 
~ineapple rings, chwiks, juic~ 

42,000 cases x 24 cans x 440 grams 

VARiABLE 
Fruit 

Dinct lumr 

illW Yin.Ult cast 
CllllillTIIJI 

£1' SAW illCllE 
dcft5ti C Si! fS 

fani qa sai es 

!I 
1197,ZSO 

so,m 

5ALES TAJ , 201, af doleti c Sil a a1l y 

5llJS5 SALES IEIE 
dmlstit Silts 
fcrti91 wn 

1430,700 
so,ooe 

: 

fur Case 
zx ZI ZI 

dlllo !Ip. 

~.,60 2.33 

!l!, 4ll UI 
7:.!43 1.~ 

49,i7! 1.19 

562, 1U ll. 40 ll.40 

ia.m .iii .11 

591,~l 14.07 !4.07 
081,1'9 !!.15 1. 9l 

10.ao 

~.:~ 

1510, iOO lo.GO 
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Product c:ost - year :S 
Guava slic:es 
S, 000 c:ases ): 24 c:ans ): 440 grams 

Yur CUI 
Zl ?I 

~ARIABI.£ 

Fruit 7,lOO 1.40 

;q.,. :,oso .il 

Cm 40,408 LOS 

Uitls a.~ 1.75 

c.rtan s,m 1.19 

b5,740 ll.!5 

~inct !*" 
= l,~30 .~ 

Toti! nmbll! cast 091110 ·ll.SJ 

CDITRI!llTlCt i6.:SO 15.:0 

MET SiUS IllClllf 145,45G 2U9 

~iAI 2',100 ~.82 

SllOSS SAW !Jilli£ 174.~ !-4. 91 
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Schedule 10-lc -

Product c:ost - year 3 
Tomato puree 
2000 cases x 48 cans x 243 grams 

Tur Cue 
ZI !I 

VARIABLE - .. 
~nn .. 37,!00 18.JS 

Cas 23,704 11.35 
Labels 7,004 l.!O 

c.rtaas 2.l71 :.1' 

10,m ~2' 

ainct liiw 
: 1,Z4S .17 

iotal ••iiDle cast it,m ~" 

c:JITIIBUTIDI 2S,G96 14.04 

NU SAW IHC!l!E :00,000 50.00 

SAW TAI 20,000 10.00 

sP.oss SAW nm 120,000 oo.oo 
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5. ~iscellaneous ratios 

?:-of it: ~efo:-e t:a."<: Salas ( ne':) 

?refit: after t:a.""t Sales (net) 

Profit after tax Investment 

?rof it after t:a.""t + 

intere:;t Invest:nent 

i. Break-even analvsis 

ZK'OOO 
115 . .:.9::517.QO 

115.49: 1517 .00 

- 115.49:1478.00 

115.49+ 

133.80:1478.00 

7.5 
' , ' .o 

7.3 

16.9 

The fallowing break-even chart shows that, in ::ear 3, ;:he :ireak-even 

point is reached on the production and sale of 41,800 cases of all 

product~ - which represents 85.37. of full capacity. 

Product 100% 85.37. 

cases cases 

Pineapple e;.q>ort 5.000 4,265 
domestic 37,000 31, 561 

Guava domestic 5,000 4,265 

'I'ot:iato domestic 2,000 1,709 

-·-
49,000 41,800 

8. Sensitivity analysis 

COMFAR was utilized to pre~are a complete analysis o~ the base case 

for ·#hich a complete series of COMFAR Output Schedules are attached. 

A ~eries of possible alternatives was studied to consider the effects 

of possible variations in levels of production and sales, the effect 

of increased equipment and civil works costs and the effect special 

investment promotion incentives would have if the Cannery were to 

qualify for them. The five alternatives which follow were analyzed; 

the relevant COMFAll Output Schedules are found on pages 148 to 195 

following the "base case" Schedules. 
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Alternative A - No e.'t'Oorts. This alternative assumes that it is not 

?OSsible to e.'C?ort ?ineapple ?roducts and that total pineapple pro­

duction is reduced from 42,000 to 37,000 cases; all other conditions 

remain the same as for the base case. A nominal loss again occ~.3 

in year 2 but all other years show a profit (see Net Income Statement, 

page 154 ). The accumulated cash balance remains positive throughout 

the life of the project although net cash outflows occur in years 3, 

5, ll and 15 when loan repayments or equipment replacements are made 

(Cash-Flow ':ables, page 148 ) . The overall financial effect of the 

reduced production is small because, in the base case, exports are 

sold at a heavily discounted price in order to compete ·.nth other 

suppliers. The internal rate of return is 7.97: compared to 8.297. 

when exports are included. 

The major effect is economic - if e."tpo~ sales are not included in 

the Cannery's operating programme, the Cannery will not earn foreign 

exchange. Therefore, it ·.nll be unable to cover its ow-n direct foreign 

exchange costs for spare parts and interest on the foreign loan C0111't'Onents. 

Thus, ejCports are included in the Canner7 1 s programme, because of the 

possibility of earning some needed foreign exchange. 

Alternative B - No tomato processing. If tomatoes are not processed 

in October, annual profits will be lower than in the base case (~et 

Income Statement, page 165). Earnings are sufficient to accumulate 

a cash balance so that replacement equipme~t can be purchased through­

out the life of the project (Cash-Flow Tables, page 159 ). The internal 

rate of return for Cannery operation will drop from S.29 to 6.94 if no 

tomato production will be added to the production programme. 

I I 

' 
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Alternative C - Accelerated tomato orocessing. If an accelerated tomato 

growing programme can be carried out - tallow production of 430 cases 

i:l year 1, 2,000 i:l year 2 and 5,000 in year 3 and thereafter - the 

i:lternal rate of return rises to 10.157.. The ~et Income Statement, 

page 176, indicates that this operation would show a profit in every 

year. It should be noted, however, that a negative figure of ZK 3,390 

occurs in the accumulated cash balance in year 3 of the Cash-Flow Tables, 

?age 1 iO. The deficit occurs bl;•cause of the increased -;.•ork:ing cap ital 

requirements for the larger tomato processing operation. This is a 

result of an increase in inventories of materials and finished products. 

In practice, a negative accumulated cash balance wcr1ld not occur - a 

;nethod of financing the requirements would have to be arranged. One way 

of avoiding this situation would be to delay the repayment of the bank 

overdraft of ZK 200,000 which is repaid in year 3 in the base case. 

If repayment could be delayed by only one month, cash inflows would be 

sufficient to prevent the cash balance from becoming negative. A small 

additional interest charge would be incurred, but this ~ould not signi­

ficantly effect the overall financial evaluation. 

Note that feasible normal capacity for processing tomatoes is 4,608 cases 

per year (see Chapter VI, page 84 ) • This capacity is based on an 

assumption of plant operations for one mcnth of 2 shi£ts with 24 working 

days. If the plant is operated every day of the month (31 days in 

October) with 2 shifts, a production of 5,000 cases is possible with 

the proposed equipment. 

Effects of t~ese variations (Alteruatives A, B and C) in levels of 

production and sales on the internal rate of return compared to the 

base case are shown on the chart: which follows. 
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Altern.ative D - Sffect of increased costs of eauioment and civil works. 

:f the costs of equipment and civil works increase by say 10:, due, for 

e."'tchange rates and inf:!..ation, the inter.uil rate of return for the 

reference capacity (normal feasible capacity), drops from 8.29: to 

7.097.. The need for improved liquidity in year 3 (see Cash-F!.ow 

!ables, page 134 ) requires that the repayment of the overdraft (loan 

3L ZK Z00,000) be post?oned for some :nonths in a si:nilar ;na.nner as 

noted in Alternative C. 

Altern.ative E - Effect of rebate of customs duties and sales ta."'<. 

If the Cannery is accepted as a "priority enterprise" under the provisions 

of :he Industrial Development Act of 197i, it would be eligible for 

various incentives including rebate of customs duties and sales tax on 

imported machinery. This could amount to ZK 123,000, and so reduce 

the local loan requirements by at least ZK 148,000. 'The internal rate 

of return for the base capacity would then be 10.697. (see Cash-Fl.av !able, 

page 197 ) • 

In considering various aspects of manufacturing and selling to ..mich the 

project might be sensitive, great value may be obtained from an examination 

of the Break-even graph. From this it will be seen that, if production 

and sales remain at full capacity levels, then 

1. For every 1% increase ill the purchase prices of raw 

material, profit would be reduced by ZK 7,000. 

2. For every 10% increase ill direct labour rates, profit 

would be reduced by ZK 3,300. 

3. For every 1% illc:i::ease ill fixed costs, profit would 

be reduced by ZK 6,700. 

4. For every Zlt l increase ill nee selling pric.e per case -

all produc~s - profit would be increased by ZK 49,000. 
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From an e.~amination of Product Costs, Schedules 10/la-c, on pages 50 - 51, 

it ;;ill be seen that additio~al ?roduc:ion and sales =esul: in additional 

?rofit as follows -

Additional production 
and sales 

Contribution Additional 

P-::-oduct 

?faeapple 

Guava 

Tomato 

' ---~ 

5 

10 

3 
asa•a 

cases 

1050 

250 

200 

1500 
• • a • • 

40. ~ational economic considerations 

oer case ~r~fi: 

ZK Z:X'OOO 

18.15(dom.) 19 

15.25 :. 
14.04 3 

25 
~ :IS = 

In addition to the detailed financial evaluation carried out in this 

chapter, the follo~-ng brief considerations of the ?reject for::i the 

national economic ?Oi.:lt of view should be noted. Three significant 

features of the ?reject are: (1) The generation of ~ealth, (2) the 

benefits of the ~orthwestern Province and (3) the foreign e..~change 

requirements. 

Generation of wealth -----------

= = 

At full capacity, sales ~l generate income of ZK 1.805 m (USS 1.480 m) 

of which ZK 288,000 (USS 236,000) ~l be claimed by government as 

sales tax. 

'Ole national net value added (~A) of ZK 7.02m, 41: of the value of 

gross sales of the Cannery, is generated over the first 10 years of the 

project. !he indirect value added within the Nor1:bwestern Province 

is estimated, over the Jame period, to be ZK l.38m, less the costs of 

material inputs purchased by the £armers which are estimated to be less 

than 10% of the indirect: value added. 
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3enefits to ~orthwestern Province 

?ayments ~o some 1000 :ar.:iers 

Direct labour wages 

Staff salaries 

overhead costs i:lcurred in ~ilWlga 

approximately 

or TJS $ 

Year 3 

ZK 

33' 12.0 

100,000 

20,000 

297,580 

300,000 

246,000 

Direct payments :o staff, labourers and far.:ners would exceed ZK 275,000 

annually from the third year of operation of the modernized Catmery. 

!otal direct ?ayments within the Province approach ZK 300,000 anm1ally. 

Employment is provided for more than _,O Catmery st:af f members and 

labourers and for 600 to 1,000 far:ners who grow fruit requ~red by the 

Cacnery. 

Foreign e..~change 

Export sales of 5,000 cases of pineapple products will generate an income 

equivalent to ZK 80,000 per year 1n foreigii exchange from year 3 onwards. 

Every year ZK 20, 000 is projected as the cost in foreign exchange for 

st1are parts for equipment. Interest on the foreign loan will cost ZK 74,800 

every year up to year 5 and will decrease thereafter. Foreign exchange 

is therefore required for ZK 94,800 of manufacturing costs giving a net 

foreign exchange deficit of ZK 14,800 per year. 

'nlis study assumes that all raw :uater·ial input:s are purchased locally 

which is likely to be the case. However, a number of these inputs have 

a significant foreign exchange component, the most obvious being the 

cost of imported tinplate to produce cans. Cardboard for cax.tons and paper 

and ink for labels are also imported. Note might: also be made of the 

foreign exchange components in fuel costs, vehicle spare parts, and electricity 

(~ilunga's electricity is from a diesel-electric generation system). 



'nl.e for~ign a.xchange component in the annual cost of cans may be 

estimated as :olloYs: 

Cost of cans to Cannery 

~ales tax thereon less 

Zambian supplier's :nark-up less 
(approximately 20:) 

Suppliers total cost 

Supplier's rav :naterial cost 
(approxima.tely 60:) 

ZK '000 

403.5 

36.7 

51.l 

305.7 

183.4 

Foreign exc.hange component in cost of cans a ZX 183,400 approximately . 

.:\lthough this foreign e.~change component for cans is high, it is al:nost 

a certainty that a food canning industry •Mill =emai:l in Zambia and will 

continue to expand and develop. 
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Comouter or!nt-out schedules 

1 Total initial investment costs 
2 Total current invest:nent costs 
3 Sour~e of finance - pre-production 
4 production 
5 Cash-flow tables pre-production 
6 e>roduc:ic.n 
7 Total production costs 
8 Net working capital 
9 Net income statement 

10 Projected balance sheets 
- pre-production 

ll - production 

Page 

129 
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132 
133 
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138 
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145 
146 

Alternative A - No E."'t"Oor~ 148 

.Uternative B - No Tomato Production 159 

Alternative C - 3,000 Cases Tomato Production instead 170 
of 2,000 Cases 

Alternative D - 10% Increase in Equipment and Civil Works 132 

Alternative E - Rebate of Customs Duty and Sales Tax 195 
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L:itt SL .•••••• • •• • •••• 

l~~ :t ··············· 

Teti! tea; .••..•••.••••• 

C~r"it li&:i!iti1s .•••• 
?J:l G"lii"~:'Jft •••••••••• 

~il f=:s iYiii&:!t .•• 

,\ \ . .. 

1.0 
o.~ 

~i.~a 

2C~.~·) 

:s2. ~a 

si.~o 
o.o 

Loans - AZ and AL 
SL 
CL 

Costs of financing 
Debt servicing 
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Cooputer pri.,t-out ~ 

liSS 1c:· 
·~~ 1m ·:m 

1.·) ~.} ~.J 0.0 

~.J j, i O.J o.o 
'M .\ ' ... l.O a.3 

o.o o.o :.o -lUS 

a.o o.o o.e o.~ 

~1. ~ o.o ~.J o.o 
J ~ o.~ J.J -!3.ZS .. 
~.o -Z~1J.:o '),) l.O 

'!"I ,,., ~.~ o.o -!,.~~ ., .... 
27.~2 -z:c.ao o.o -~.r' 

~.~ 11.19 o.o G.O 

O.G M O.G M 

!!.i~ ·!5a.Sl o.o -5b. l0 

equip::ent 
existing fi..~ed assets 
worki.,g capi:al (?ar V) 

10~ per anr."..!:ll froa year l, and front-end fee of .25~ 
10~ on reducing balances outstanding after annu~l repayment 
of ZK 56.900 Eor 20 years, starti.~g year 5 and :otalling 
ZK l,3308.000. 

----------------------------------------------c~VM! 1.0 ·'lien::• 

saa~:; H FIU~n. ? ! a o ~ c i 1 a , rli: ':~~ =~~;i:..'I K~JJ 

if •••••••••••••••••••• 1m 1;90 1m 1m t,'1 

:::it·;, :r~i:JL~ . u•••• • M M ~.~ M 1.0 

E:;a; t ., • ~re i tni:~a ...... M ~.o M' a.J o.o 
=-~si:izs, qra:~s ....... o.o o.o o.o 0.0 o.o 

l.:il AF ••••••• •••••••• ·19.C5 ·1M5 ·19.05 ·1'-05 ·19.05 

~ 3F ••••••••••••••• M M M o.o 0.0 

~=.,,CF ............... 0.0 M p 0.0 M .. 
lcu ~L ••••••••••••••• ·IS.Z3 -1a.;.s ·!S.~ ·IS.~ ·IS.~ 

L:a:: a ............... 1 ,, o.o o.o M 0.0 .. 
Lem Cl ••••••••••••••• -19.!0 -19.:0 ·IMO ·19.~ ·19.~ 

--
T:tal ta1n .............. -Sb.10 ~~.90 -~~.10 ·!&.10 ·SMO 

Ci:rrr.t liil:ilitirs ..... o.G o.o M o.o o.o 
3~i ettr~rdt .......... o.o o.o o.o M o.o 

- - -
rctd fi;r.~s mil;~le .•• ·5~.10 -5~. 90 -~.10 -~~. 90 ·5~. iO 

ratii::tj :rofit ~ct :ncl:i:rd -·-..----



_ _.- .. 
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Computer print-out 4 

1!~ ..................... 1m 1m :m 1rn ms 

: •.. ; .... ~r::~i»-; ········ c.~ 0.0 ·l. l 'l. ~ 1), ~ 
.......... ! 

:-.. ,~ ... ::-if:!r!::z ,, .... ·J.O a.~' c.~ M - '!.J 
-anui...1y 

S;i;:iis, ·ii aitta o.o o.~ 0 ·\ o.~ o.o ....... ·~ 

l:ail 
.. -19.JS -l~.05 ·!9.~5 ·!9.CS ·19.QS .. - ............... 

t;.,; :,e ff f If f eeff ff ffl 0.0 o.o o.o o.o O.G 

t:a:a c: .••..•••.•••••• o.o o.o o.o M o.o 
r ~·-

.. -!3.;s -::.:s -1e.~ ·lS.:S ·IS.JS 
low"" ... t I••• f ffflf Sflf 

lciil ::L ••••••••••••••• l.~ ~.J o.o ~.o o.o 
Le.: CL ••••••••••••••• ·19.!0 -1,.so ·1?.SO ·19.SO ·!9.!0 

-
~:!al l:iu •••••••••••••• -~~.1' -:3. iO -~~·* ·Sb.10 -~~iO 

="-..r!::t li•::Hties ..... ~. '. M o.: M u 
i ;;e.-:.-1 it .......... M o.o M o.o u --

T:tJ! f=:s &;e:!e:i1 ... -s.;.10 -s~.10 -~~. iO ·50.iO -~.TO 

r1tli:t: :r:i: ~ i'Hit itt::!u~c; 



. ~ 

rnr .................................... 
iatal :=-i:ifla1 ••••••••••••••••••••••••• 

r1na::iil r!socr:!; .................. . 
................................. 

rzt&! Cl-:u:fl:1 ·····················••: 

• ictal i;31ts ......................... . 

, C-;;re.t:n~ cwsts ..... , ................ . 
• ~2!it sernc2 an: int2r!st ............ . 
~'~•;;ent ........••..............••••• 

• :=r:wiitz tu ••••••••••••••••••••••••• 
• Ji vi CznCs wii d ••••••••••••••••••••••• , 

~l:s ( dlfi=it } ................ ~ •••• 
"'-;;late~ ~•s:t :al met , ................ . 

l'ial 

:ca.co 

z~.co 

Q.O 

!CO.~ 

m.oo 

o.o 
o.o 
o.o 
o.o 

o.o 
a.o 
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Com?uter pri.~t-out 5 



- L36 

Corr.?utcr prin~-oue 6 

Tt!r •••••••••••••••••••••••••••••••••••• lm ms 1~5~ 1137 me 

Tiotil i:r-:~fl:1 .......................... 2~3S.SO 1s:s.10 tm.;4 !E!;:.:4 IS~~:.Jt 

. r:t~&.~::± il r!s.::;:c;s ................ , .. !3:0.13 Z7.n 0.0 'J.O 
"· J 

~~i~i iz2:.j2· t~l\f ,"!.~ ~=~~.:4 l3~S.J4 :z:s.:1 . ································· ~.,,, .. ,, __ 

..... 
1 .... , Ci-t".itfl;; If Ill f ffl ft ff I ti ff fflfff :s=!.1~ 1470.21 130!.ZS 1m.s~ 1m.4o 

. T:!;l l3S!t3 tf t I It t fft ff t t t f tff ffftltft m:. 1a 25.32 H.H o.o m.co 
c~:ret1:; ....... ... : .. .- ..~nr;:.ii-tMfl& .. ;;~ies eax r~a~.~z mT.H 1m.;o im.:o m:.:~ 
~ .... ::er;ic! .... :;;tz::st ff ff It tfff. If 65.:S m. ~s !33.-70 m.so m . .:o .. c~-. iuwi 

. j~~iiit?:t I flt If lff f I fff I• ttffffffffffe o.a 0,) ~~.co ~.J :6.10 . C~wrate tet ' ................ ········ 0 ,\ .. o.o M 0.) M 
~:_,; ......... 

~··d ' ....................... u o.o ~., o.o o.o . "''' .. cu"~ 

:Jn!cs ( .jzfi:it } ····················· 13.3! 57.:3 -S~.H 2~T.34 -m.~~ 

"·~:i•'t~: :~;~ ~a!zu::2 ft •C :t.:! 11.:2 m.!; :n.10 ........... ······. •"'••• 

nSHFLO» YULES, ?~o:~ttrCJ ?:.:.:.s; r~: ''C-0 :.:..'!;:;~ ;]Her.A 

. r ••••••• •••••••••••• .•••••••••••••• ••• :m tm 1791 lm tm 

T~ 11-infl:. ......................... 15~!4 1eos.zc 1S"~.J4 !SOS.!C ISOS.l4 

• fl:a:ci1J r2~-::::n ••••••••••••••••••• M o.o o.o o.o o.o 
• Silis ••••••••••••••••• , ••••••••••••••• 15~5.~ IS'JS.~4 !~S.!t 1ees.!1 1805.!4 

r.w ;1-.,:tf!aw ........................ lm.n 1m.02 l~~.~ ms.~ 16~72 

- -
• T~al ut1ti •••••••••••••••••••••••••• o.o ~.o a.o m.oo 0.0 

0.1riti~; c:;ts . ;t,;i.c;,l,~i;i.ini • .$~ies ca:c 1m.n 1m.:o lm.:o 1m.;o 1m.10 
. :ct !1r1ic1 J~~ i::tzrnt " ........... ::~.!1 :o:. 42 T~.7l n.a• 35.~ 
• P.i~ay:ct ............................. ~~.90 ~ .. 10 56.90 ~6.10 ~.90 
• C~1t1 tci I I It t It I I It• t t t t t t I I I tlf tt ~.o !},Q M 77.S9 r..77 
• CiYidc~s ~Ji~ •••••••••••••••••••••••• M o.o M o.o M 

Sr,Jas i Cafic:t ) ..................... =~.&3 2!4.3% 22'-01 6.SJ l48.b2 
C;ahta~ cub balo.ic1 .................. m.ll ~.GS m.05 .m.u m.ta 

·------------·---------------"'·"·-



'!'tu ••••••• I I. I e •''I• I I I If e Ill t I It t I II I I 

ktll :=-t11il:; ························· 
. r::;aa:c:11l r!S~W"C!S ................... 
. :.in ti I I tit t I I ti I 11111 I I I I tit I I I I 1111 

T.:tal c.e-~;t fl :w .......... ········ ··· ... 
iG~ii i5~!'5 . .......................... 
n ...... .; ·- ...... .a~a 

o1nc1udin'7 sales 
.,,,.,, au.••-; ,,n ...• -r ••.•••• c. ••••• 

· ....... ;lr;i:a ... i::!2r:~t . .,c..-. .... . ............ 
~•:n:21:: Ill 1111111I111111111111111111 

C~;;nt! ta1 ......................... 
. ~in::1;:;:0 ;m: ........................ 
S:ll';ks I ~tfi:it ) I ····················· 
rr:1:iat!d l:l5~ ~ii--~! .................. 

~2t ~met vii;;1 it 
!ctu:il R;tz :f ~rt"Jrc 

N1t ~rm:! v&lila it 
Intzr~a! ~•ta cf ~atlU'll 

tax 

1m 

t~~s.;~ 

u 
!SO~.l4 

2115.~j 

u.~ ·'·' ~ ..... ., 
lCl.il 
7T.~~ 
~6.r) 

5S.jl 
o.o 

-m.:s 
621.2: 

io. a:= 
3.2i • 

iO. 0 ~ • 
l~.ii : 

~1: \°'I is m:;tz~ fer t::2 ·;rit ':ai:.-e ~r::~!i::: stuti, ;;stllq 
tJ;1 M:irt ':duz of m~ilm ~ilrir.; prt-;r=acti;n. 
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Co~puter print-out 6 

1m :m 1m I""" 
"'' .. 

im.;t te)j.:4 i;·::.:; ~2~5.:t 

0.0 u O.:J J.O 

1a~s.:' 1SOS.!4 1m.~• 1ac:.!4 

165~.~ !iS:.:f :m.21 l34i.G3 

J.l :u.~c l .• . . 2CC. JO 

:rn.10 m:.:o mua !Ul.iO 
n.:1 ;s.:s =z.s1 :~. :o 
;~.ro ;~.:o ;b.10 ~1G 

87.~9 ~~-~s 13.Jl ~~.57 

o.o O.J o.a ~.o 

1!t.sa 17.~0 m.13 ·lS. i4 
m.10 m.:o m.2• m.!G 



, . . ' ' ,• -
• • I 

. • ,, . . 

Tr;: ••••••••••••••••• •••••••••••••••••••• 

~~:r :e:c:-~~l ~ ••.•••.•••••••••••••••••••• 
=!~?~ :siif :i~;.t:&!i ..................... . 

;;;.:c; ~·; I 1 t t t • 1 t t t t t t f' I I It• t If It ft t It ff t I I 

u;.1 it: :l I I I It ti If t t t It II I lflf I I I Ill ff II I 

libC"'.zr, d;~e:t •••••••••••••••••••••••••• . . r.t,ltr •••• I ••••• I ••• I ••••••••••• I I I ••••• 

S:iru •••••••••••••••••••••••••••••••••• 
Fa;t:r; Gtcrtiu:i •••••••••••••• ••••••••• 

~ \.' . ..... 

1m 

O.J 

·'' ... 
O.J 

1~.00 

m.~~ 

Fi_;t:.-1 :wjtS ••.•••••••••••••••••••••••• 
~siuis::.tt±·:! ~'-"~!icil • ••••••••••••••• :o!.CO 
r~:ir I C~S~3. iil~; ii:: :istri:;ti~ .••• a.o 
&irzc: :!:~t:;, ;•i2s ~: =ist.-i:;ti::t :: •• salestax l~~.Z7 
j!:reciat!Qu •••••••••••••••••••••••••••• 

......... 1 ...... .. c ........ .... ~ .. = ••••••••••••••••••••••••• 

Total unui1c:;rin; ::s;s .............. . 

. ······················· 48.17 

l•~:-Jr •••••••••••••••••• •••••••••• 

.. ····.;• 
1 •. -~ ..... 'l 
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1m 

•).0 
!!0.~3 

·~~. t5 ,, ·' ... 
M 

Zl.72 
o.o 

:~.QQ 

!S?.CO -
S~'1.1! 
~t\T ... I\ 
~'#WeW• 

M 
m.Sl 
1:,.:s 
:::.is -
1~~~.2' 

===== 

4;7.ZO 

!1.12 

~w =ater~al A costs of our:hases of frui: 

7 

1m 1m ms 

o.o o.o o.o 
m.t~ m.~~ !H.•~ 

5:4.!7 5!1.~ s;ts1 
~J ~.~ l. J 
O.G ,,o ,,~ 

ll.12 Jl.12 l3.l2 
o.o o.o o.o 

2J.CC :c.oo :o.c1 
1s1.;o !Si.CO ta7.~o 

m.1! m.lS m.1~ 

:~.:o Z~l.~O ~l.~0 

M ~.J ~.o 

257.!S :37.S! :37.!5 

1:4.!S 111.:s m.;s 
t'!"! !~ !1Z.3G 113.50 ·-·"· -
~~S!.~ :m.:s :m.35 

m ===-- ===-

52.21 52.97 52.97 

33.12 ::.12 ll.12 

Ot~er =a~ ::aterials - costs of sugar (for guava) cans, labels and cartons 
Ad:linistrative overheads include selling and dist=ibution costs of Z:< 73.000 

__La.s.9J''\' o..:::g_~\~~Ll.,1.\;.~.:de CQ..~t.L.af ~?"&r~·..r a-H.U.t;.,;_:;.~s ar.d ~e;;:iai::-s ar.:Laa~_i;_rn~.:P:.f. _;-;,~~{.a ..... n:a ••'ti ,.i:,:11• 

THH Ca ST S 

. 1m mo mt 1'92 lm ,. ..................................... 
1 •f :aa. mieitT (si=;la ;;r*.ct .a17t. o.o M M o.o o.o 
!u &itcr.al ~ ................ : .......... !H.4~ !H.!b m.4o m.4o !44.46 

C!!:er ra.1 1;t2r1i.ls ...................... ~S4.S7 ~,.!7 SSf.S7 m.!7 m.57 
Ecr11 •••••••••••••••••••••••••••••••••• o.o M M G.O o.o 
Utilitias ••••••••• •••••••••••••••••••••• o.o o.o M M o.o 
LJ-7..r, ·~ire::t .......................... Zl.1% 33.12 ll.12 33.12 ll.12 

Rniir •••••••• •••••••••••••••••••••••••• M M o.o o.o o.o 
S:..-n •••••••••••••••••••••••••••••••••• ZMC. :o.co :o.:o :MO ZO.GO 

F •c".:i; CT ... !:HdS ....................... lSi.00 m.co m.co lSMO lSMO 

- - -
F .1c4..:r? c:sU ••••••• , ••••••••••••••••• , • m.1s m.1s rn.!5 m.!5 m.1s 
~:i~istr1t:·;1 T1!r?:t!~s ................ :~:.c~ :c?.~O :~.;o m.c~ m.oo 
t::ir. ·::Jts. iilas 1~~ ~is:ri~;tian .... o.G o.a M M o.o 
~net mt1, uiu .. ~~ ji1t::~:.tt:.1 ~$.alescax :37.~ ·o~ cc :!7.!5 m.!5 m.ss . .,, . .,., 
~:ar1t:•t•:11 , , .•••••. , .................. !O~.;, 1~4.:! (~ .. ~ !04.:S 10~.!S 

Fl=a:c:al ccats ......................... 1ca.11 102.42 '6.73 9!.04 SS.ZS 

Total a; .. -uhct:zric~ ccsts ............... !W.:6 Ult.47 !bl2.73 1627.09 !621.40 
us:s=a - - - -

:f it 1.i:u~!z,: ........................ 53.97 54. 20 54 .42 54.66 S4.S9 

Total labour 33. 12 33.12 33 .12 33 .12 33. 12 



r: r a 

lrir ..................................... . 

; •• ~;:cai .: ~- .....••.. I •• I ••••• I 11. I. I. 

~t~!r r•~ tet!ri:~; ...................... . 
Uietq; lfl ltl Ill If If I I I I I llflfll I fl II ff Ill 

Utili~l!i .•••••.•••••.•••••••••••••••••• 

la::;r, ~i:-2:t ••••••••••• •••••• ••••••••• 
~c:air .••••••••••••••••••••••••••••••••• 
S;.:es ••••••••••••••••••••••••• ••••••••• 
F itt~ ~•~!i:s ...................... . 

'·'·"I\ ... 

l'i':4 

~.J 

w.;j 
~t.37 

o.~ 

M 
ll.!Z 
a.l 

:o.;o 
1;1.J~ 

F1;t7! :;~ts ,.......................... ~•t.l~ 
~1i!'fi:tr;tiv1 aver~==~i ,............... :~!.00 
r~:•r. c~ts. :&!:: i:: :istr!~ti~ •••• o.~ 
"r-· •·sh ... ,·.~ , ..... ; .•• , ...... -- ~alesi:a.x .,., ~c 
•• c~ ... ..,, ti.•~ l• .~ i;.;1• ••~W •w11it~• ., .. • • .'f -.1.11 ••• 

~gr!Olti= .............................. ~~4.ZS 
.............. ··········· 

............... la!S.71 
= 

53 .13 ························ 
Twtil l•::.;r •••••••••••••••••••••••••••• ~.12 
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l.l 
m.t~ 

554.57 
M 
O.J 
~l2 

G.~ 

:o.~o 

m.~ 

m.1s 

~.o 

:31.!5 
lC4.Z5 
73. ~i 

tm.G2 

SS.36 

!l.!Z 

?.J 
tH.l~ 

~~1.57 

o.o 
c.~ 

T'f f't <ti.#••• 
).J 

·~ ,_, 
•"'""' 

~~1. !S 
:~l.~O 

m.~ 
·= ""2 ..... ., 

55~60 

3l.l2 

~.12 

O.J 
ZJ.~J 

!S?.O~ 

m.!! 
=~!.:~ 

J,;; 

I~•.:S 
.;:.~7 

:m .. H 
= 

55.S4 

!:.12 

:m 

·l.J 

m.t~ 

~~U1 

o.o 
O.l 
~.12 

l-0 
:o.~o 

m.!5 
:o3.:o 

O.l 
"'l'T cw: .... , .. ~ 
m.~ 
~.;~ 

1m.1s 
== 

56.09 

~12 



Cilma,-r. •••••••••••••••••••••••••••••••• a:.. ~:t:a: 

rnr tm 

~~::::::s: ~!:ei·••~!e •••••••••..••.••••• 
:~Y!::::ry a:: a:t:7: ii.i •••••••••••••••• 

:;err; ................................ . 
'l~!S •••••••••••••••••••••••••••••••• 

V::t i:a ;rc;r!s> •••••••••••••••••••••• 
Fi:is!::: ;r::;::.s ••••••••••••••••••••• 

c.a: : :a ~-~: •••••••••••••••••••••••••••• 
1" c!al :::tr~t i'i!!t'S • ••• •••••••• • ••••••• 

;;::=ts t•1i:!2 ••• ••••••••••••••••••••• 

iet "1:'ki::; :;;i~al .•••••••••••••••••••• 
l=:.-i~S! in 1c:t::; :~i !al •••••••••• ••• 

w=ti:~ :1:1t;l!I l~l! =rziq ••• 
.ct iiiili::; ;~;!al, i::-ti;:; ::r:er.q ••• 

~~ 

;1 
0 

~t:'\ 
# .... 

;4 
!Ill\ 
1W# 

:G 

JJ 

=· 9 
4. 4 
M 
l.O 

:j.7 
!.~ 

12.0 

12.~ 

!53.:~ 

!C4.:3 

... -· 

.:.-.~J 

24e.~4 
~:. ~ 
~,,, .... 

6!!.:5 

~,;1 • .)3 

~i.~5 

541. 08 
20.00 

- :~a -

ms !~..: 

:;1. lt =~~.:s 
i:5.H ;~t;s 

J.O M 
ze.~~ :~.~o 
J1.;s ~.~o 

:aa.~ l17.:2 
~~ • .14 !7.~9 

m.~ se~ . .;s 

~;.:1 i~.4l 

OZ9.c; 1:g.12 
7!.S7 SS.~i 

619.66 i02.22 
20.00 20.00 
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