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Objective of the study

This study investigates the preliminary feasibility of industrial
charcoal making from forestal and agricultural waste on a small
scale basis in Sierra Lcone, ’

The products are charcoal briquets prcduced according to the

standards of the Europcan markets and pyrolysis oil made as a

substitute for fuel oil consumers in the countrye
Merket

Annual shipments of 2,300ts of charcoai briguets (proposcd plant
capacity) represent under 1% of the demand in Eurcpe and will be
absorbed easily (sales contrac:s for a three year sales term arc
obtainable),

The present fuel oil consumpt’on in the Frecetown arca is estimated
to be 70,0005 fy. The expect.d output of 2,500ts pyrolysis oil
can therefor: be vtilised as such or blended with the fuel oil of

the local refiuery,
Raw Material

In order of availability th. following types of rew material can
be utilised: TForest residu:s from tiece felling, saw mill waste
(saw dust, off-cuts, slabs , waste of furniturc production, rice
wulls, coffee huller waste. cocoa pods and palm oil shells,

It is estimated that four -ianis of the envisaged capacity could

be supplicd permancntly,
Technology

Bio-Carbon, GoM.B.H.(FRG) havc devcloped together with 'a major U.S.
Company a continuous vertical~flow retort for cnergy rccovery from
biomass. The commnercial feaeibility of these plants have been

proved since more then ten.years,

B B




5 Saies Revenue

Le 362,25C¢ (in foreign

e

l. Production year {(50% capacity)

currency)
Le 316,500 (in local currency)
Total Le 678,750

2. Production year (100% capacity) : Le 724,500 (in foreign
currency)

Le_ 633,000 (in local curreacy)
Total Lel,357,500

6o Investment Costs

Total Le684,300 of which arc in foreign currency Le370,000,
Investment in fixed assets : L:628,000,

Investment in working capital : Le56,300.

Investment cost do not includ: cost cf landa

By sclecting the smallest feasible plant size the investment cost

can be reduced to an estimate’l Le550,000.
7. Location

Location of the first plant :referably in the area of Kenema, Site

"to be selected yet,
8. Manpower Requirements

These are for three shift operation at full capacity (2 year):-

a) Staff 13 salaries Le 40,080/y
b) Labaur &2 wages :+ Le 61,400/y
Total 55 : Le 101,480/y

%e¢ Project Financing

It is proposed that the total investment will be financed as follows:=
50% or Le342,150 by equity participation
50% or Le342,15C by a leng tevin loan from the National

Developmont Lanll,




10, Profitability

a) Simple rate of return
‘. - first year of production (50% capacity)
Gross profit/net profit Le 257,750
38% on sales
75% on equity

- following years of production (l1U0% capacity)

Sales revenue Lel,357,000
Operating coste Le 275,200
- Depreciation 53,600

é s Average Int, Cost 31,360 Le 460,160
| hd Average gross profit pe innum Le _896,840
! 66 % on sales
% 262 % on equity
§ . Average net profit after taxes (55 %)Le 415,000
% 31 7% on sales
i 121 % on equity
E b) Pay Back period of invest:ent 18 months after starteup
% ¢) Dividents from &4th year c: operation 15%: Le 203,550/y
% .d) Investment incentives
: (:‘ The above profitability s based on follewing investm. incentives

provided by the governme:ts

= duty free import of m-:hinery, equipment and spares

duty free import of p:.:kaging material

duty free export of chiarcodl briquets to Europe markets

income tax holiday fo:: three years

11. National Economic Value
a) Gross value added of thc project at full capacitye
Le 1,083,300

or 80 % on salcs revenue
! Net value added: Le 1,029,700

or 76 % on sales rcvenuc

R

b) TFeredpn exnchanre effccts -
I




This is only ncgative in the year of investment ( «~Le370,000),
This will be offset within the first year of production by
foreign exchange saving for imports of thc fuel oil supply and
by the sales revenue for the charcoal briquets. exportse

¢) Capital requirements per job cfeated: Le 12,450

of which in foreign exchange Le 6,750

.
e o (K 1 o Gt b ey P bl &

This suggeots that the project is rather capital intensive but

ranges in the average group of modern industrial production in

RN

Sierra Leonees

! 12, Feasibiiity Study
Although there is no doubt that the project will be viable and highly

profitable it is fundamental to obtain additional results by a

0

3 feasibility study before implenzntation.
These will include:
= plant site selection

- ,completé plant layout

. .
e e s

i « compocition of raw materi:l mixes
« composition and quality t:st of the charcoal briquets
e composition and calorific data for the pyrolysis oil

= finan-cial evaluation in cooperation with the National Development

i Bank,

Pt

.

The estimated costs for the :Ieasibility study are:

Y

; 1.5 manmonths in Sierra Leone X) usb 8,000
é airtickets usD 5,000
E ' rental car, three weeks uUsp 2,100
'g Laboraiory tests in USA UsDh 8,500

travel expcnses . usp 5,000
: - airfreight for raw matcrial samples Usp 1,500

Engincering work, evaluation of results

writing of rcport Ush 12,000

Total UsD 38,100

X) i+ is ascun d that lod-fayr z2rd food will be provided localliy




Chapter 2 Genaral Description
escrip

21 The Products

The carbonisation process yiclds three different productsie

« Char/charcoal (sol.d fuel),

- Pyrolysis oil (liquid fuel).

- Heating gas (gaseous fuel).,

The produced char/charcoal is usually agglemerated into briquets
or pellets,

i
g
g
|

The usual form of a charcoal briquet is the pillow shapes They are
composed of a binder (starch and molassis), an energy extender
(incombustibles) and contain ignition enhancing agents also.

Pyrolysis oil is a dark brown liquid with calorit.c properties
similar to fuel oil. It can be pumped and is transporteble in
barrels as well as in tank cars.

e e e & b i A st

i The heating gas contains CO ..nd hydrogen and is therefore a good
. . fuel normally utilised in burncrs of steam boiler systems, brick
2 factories, et:.

242 Process description

A diagram of the carbonisation process has been attached in the
appendix.

The raw material is reduced in size (hogging, shredding and crashing)
if necessary and ostored in thc open air,

/ From the storage the feed is - eceived end conveyed into a dryer
(if moisture content of raw f:ed exceeds 30%). The dried feed then
is carried over to the carboniser,

.

Here thermally decomposition =o char, oil and heating gas takes place,
The char is conuinuously remc-red from the bottom of the carboniser
and after cooling with a wat.:spray taken to the char storage bin,

The oil and gas vapours are drawn through a port in the top of the
carboniser into the off-gas :ystem.

N
)

At first they flow through s scrubber-chiller and all nil vapours
are condensed, The pyrolysis oil is taken to a storage tanke

‘ The remaining heating gas i: further drawn into the buraing chamber,

which supplics the hot gas Zor the raw material dryer and the briquet
dryere

For the briquetting of the charcosnl (not shown in the diagram) the
dissolved binder, the energy extcnder and the ignition enhancer are
“ mixed together,

The briquetting is usually done with a roller presse

The 'green’ (wet) briquets are dried and cured.

i
f After bagging the charcoal briquets are ready for warchousing or
i immediate shipment.
, ; 2.3 The raw materials
Literally bundreds of differcnt fecdstocks have been tried cuccessfully
by tho carbonisation fndustry during the last decade, The most
——— comuenly used Arele | |
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2.4

wood: Leftovers from clear cuttings, brushece, branchas, bark,

leaves and roots.

- wood wastcs of saw mills, lumber mills,and furniture industry:
Slabs, sawdust, shavings and chips,

~ nut shells: Pcanut, coconut, cocoa and husks.

= agricultural industry: Rice hulls, sugar cane bagasse, cotton
stocks, residues of coffece plantations, etc.

-~ municipal waste,

Also strange stuff like slaughter housc waste and chicken droppings
underwent carbonisation.

Plant location

At this stage of the study is no need to eng:ge in detajled
considerations concerning the site of the project,

However, the plant should be located near the raw material sources,
which are naturally in rural .reas,

Carbonisation reduces the bulk of the raw material cons‘derably,

On the other side the gained products are transportable by road and
rail, Therefore also shipmen“s for export markets can be made from
remote arcas successfully,

The costs for lond vary consi.crably in Sierra Leone, They have
therefore not been included ir. this study, :

Althcugh the envisaged carborisation plant will not require morc than

500m2 of space, the investmen: cost {or operational cost factor if
the land is leased) should not be overlooked when the investment
decision is taken,
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Chapter 3 Market and Plant Copacit

3.1

3.1.1

,
£
L

{:} 3.1.2

——

Dcemand

A market research to determine the present demand and future
projections of the domestic market has not been done, due to the
lack of time and statistics.

Howaver, the results of such a scarch are not of imminent
relevance to this study,

Dor.estic demand for charcoal briquets

The charcoal market in Sierra Leone is characterised by four
factors:=-

~ Lump charcoal is the only commodity,

= Tic charceal is sold by volume rather than weight fn jute bags
and also loose,

« Charcoal is sold as housch>ld fuel and for ironing and
blacksmithing only,

« ‘There are no charcoal imports,

The supply of chargoal is stcady throughout the year and prices
are high 1f compared with those in the U.S.4. and European
countries,

Spotchecks made in Freetown and other parts of the country show, P
that they vary between Le o°5 and Le .55 (Frectown) per Kg.

Due to the high charcoal pirices firewood dominates the market
for houschold fuels, and :ften it is rcadily available for
self-cutting.

Since charcoal briquets ar: not known it cannot be expected that
the consumer will adopt thiem easily, also at a competitive price,

It also will take some tim: to make the consumer awarc of the
advantages of charcoal brifuets, especially the considerable
longer cooking times they ‘o provide,

Export markets for charcoal briquets

It is quite clear that th: total of the charcoal briquet production
has to be released to export markets within the initial period of
the new venture,

Therefore the opinion of a charcoal import company (Carbon
International,Ltde, FRG) has been obtaincd.

The closest markets are the Europcan countries which also pay
higher prices for standard quality charcoal briquets than the
UeS.h. (for specificatiors sce appendix).

More than eight Non-Europcan countrics are scrvicing these
markets presently, Imports have doubled since the early

‘'seventies and the briquet market is expected to progress on a

rate of 7 to 8% in the foreseable future.

Last year imports of charcoal werce exceeding 150,000ts, fncluding
a charcoal briquct sharc of 40%,

Since the cnergy crunch became visible the European consumer are
more and more becoming nunre of the encrgy saving advantages of
charcoal briqucts,
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3.1.3

3.2

3.3

Therefore it can be safely assumad that the market share for
the briqucts will improve further,

The present cif-price, Northern Europcan ports will raise from
Le435 to Le475 per metr.-t, delivered in 3Kg baga and shipped
dead stacked in 40! container, after September 1,

Domestic demand for pyrolysis oil

The oil is an excellent substitute for fuel oil and its
calorific valuc is about 60% of that,

it can be utiliscd as such or blended with fuel oil,

The annual fucl oil production of the Sierra Leone Refinery is
70,000ts at present.

The estimated 2,500ts pyrolysis oil of the envisaged plant
represent therefore only 3.,5% of the domestic market,

The refinery price of the fucl oil is Lel.48c per gallon,
including the cxcise tax and the mark-up of the distributor ihe
purchase price for the local industrial consumer is Le2.30c

per gallone

The calculation of the sales; revenues has been based on a. !
market price of Lel,90c per gallon taking into account that i
the purchaser of large oil :uantities enjoys a discount price.

Applying 607 of the above sdjusted market pricc i.e. Lelolébc
per gallon the sales of 55!,600 gallons ( = 2,500ts) will
revenue at full capacity L.:533,400 annually,

The proposed capncity of t:e plant, given by the investment costs
not exceeding Le650,000, i: based on specifications obtained
from the manufacturer of the equipment (sec Chapter 5).

The nominal (technical fersible) capacity of the plant which can
be build under the above ceiling figure is 2,300ts of charcoal
briquets and 2,500ts of pj;rolysis oil as the main by-product
annually,

To meet this production the carbonising plant will have to be
run 280 days on three consccutive shiftse

The briquetting plant will have to be operated 280 days per
year on two consecutive shifts (appre 5t/h).

For the nominal capacity brezkdowns, cxtra maintenance, rlc«ning
shut-offs have been takcn into account,

Thereforce after the usurl starteup time of six months the full

.capacity of 100% will b achieved.

Production programme and sales forecest

The sales potential of the products will not be critical for
the viability of the projecte

Export markets will casily absorb the comparative small amount
of charcoal briquets and it will in no way affect price levaels,

ooobnt.c/qlooot‘n-
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In fact go far the chorcoal briquets are concerned it is very
likely that lerge scale customers will not engage in longeterm
contracts with the new venture until higher capacity figures

can be suggested,

lable 3,1 Estimate of Production and Sales Revenue

% Forcign currency

Year 1 2 3
Envisaged

Production 50% 100% 100%
Quantity of charcoal

briquets produced 1,150ts 2,300ts 2,300ts
Cif-price

N.Europ. ports Le470-/t Le470-/t Le470-/t
Ocean + Inland freight  Lel3C./t  Lel30-/t Lel30-/t
Ex-factory priceft Le340 Le340 Le340
Sales commission/t Le 2. Le 25 Le 25

Net sales pricc/t Le3l: Le315 Le315
Sales Revenue for

Charcoal briquets Le312,250 Le724,500 Le724,500
‘Sales Revenue for

‘Pyrolysis oil Le376,500  Le633,000 Le633,000
Total sales revenue Lef 78,750 Le¢1,357,500  Lel, 357,500

esooesel/l0cscccen
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Chapter 4 Materiol Inputs

4,1

4,2

4.2.1

4e2,2

Raw Materials

All esscntial raw materials are available in Slerrs Leone.

They can be cither found accunmulated - saw mill wostes, rice
hulls, palmoil kornel shells and peanut shells - in confined
arceas or are scatterced around like coffce plantation wastes,

coconut shells, which have to be collected and carcicd to the
plant.

It was not possible to asses the total quantity of the waste
materials, which would also include the forestal residues from
the trce felling and clear cuttings. However, it can be safely
assumed that the raw naterial basis in Sierra Leone would

supp rt several plants of the envisaged capacity permanently,

The yield of 100Kz raw feced is estimated to be 30Kg char, 28Kg
pyrclysis oil and 27Kg of heating gas. The balance constitutes
the process losses,

By experience these figures are being considered as conservative,
but they have to be estabiished by a pilot plant test, if the
project should become reality,

Since the first plant will b~ ecrected on the spot of accumulated

raw materjalse only retriceval costs for the feed have to bc applied
as raw material coste

In the maximum rangce they ar: ostimated to be Le5 per meter teo
of raw fecd (air dry).

Therefore Le30,000 have to e allocated for an apnual input of
60,000ts of raw materia 3 S

Auxiliary Materials
Binder

Starch or molassis guarant:e a realiable quality for export
briquets,

Although the country grow"casava in abundance therc is no
starch production at the sresent,

- However, molassis is readily aVﬂilzble fron the new established

sugar factory in

Bascd on the world market. pricc for molassis the cost of the
annual demand for 200 mevor ts. can be estimated to be Le8,000
(incl. freight).

Encrgy extender

The addition of firé brick dust or grinded oyster shells will
make a good long burning charcoal briquet,

The eost for the annual demand of 150ts is estimated to be
Lel5,000 (incl, freight).

leoonno/lloaooooo




4,2.3

4.3
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Ignitjon enhancer, formentation preventer

Both chemical agents have to be imported. They arc applied in
therapeutical dosis.

An annual allocation of Le3,000 will be sufficient,
Packaging Material

The normal export bag for charcoal briquets is the threc-layev
3Kp - paper bag, thrce colour printed and five 3Kg bags are
packed in one baler bag consistiaug of brown craft paper with
one colour printing,

All bags have to be importede The number anl cost can be
accurately cstimated.

Based on todays prices in the UG.Se:i. the annual cest for 770,000
3Kg bags and 154,000 baler bags are Lel29,400.(fecight_included)s

Factory Supplies

These include, mointenance nmaterials such as oils, greasse and
cleaning matcrials as well 2s consumption of wear and tcar parts
and tools,

The costs of these are est._mated to be about 2% of the cost of
plant and equipment or Le9,000 per y.ar of which are Le7,000 in
foreign currencye o ’




o

Utilitlers Pagre - 1% -
Flectiricity ’

Eleciriciiy consumpiion of the piant 80 ¥Kw/h or
537,€00 per year. .kt 2 rate of Le .12 p. Ew the total
consunTilon will be Le 64,512 2% ifvil ¢ vacity p. yesr.
It e zszwred that the Dlﬂvb V¢71 be erec ted at a site
where cleciricity is sufficiently supplied from a publiz
net.

In the caoe vower Trovicions can not btz made bty the
Sierraz iecorne Fower Suryly Comu. generator nas tc be
insizlieg.

Therefore Fritzg Lcrnc* indusirie - hussiztiungen,G.m.t.X.
(FRG) has been contacied to obiain detziled technical
and price information.

I1 ie sugzesied to esiablish a vroducer gac operated
unit,wrnich zre commercially proved end readily availabls
for irsiallztion.

The comrmon fuel in use zre wood waste or charccal.There-
fore irndsrendance frorm surging oil prices can be defi-
nitely achieved.

The generaicr uni
power gencraior.these

the ¢l
ninzg
The unit pri
genaraioer wl

Lre -
Tre coets 1
£ - 3 -
02 i1he 1nve
- Sy an
reive ¢l [

only nececssary operations.
es aenend on the power ouinui.The enviszas
I cost Le 90,000.- piur Trel¢ht costs.

cen

chi.hefueling per
are 3ie

oowm

£

~

corpeeed by the derreciats
TnicT cyheed il.e abtove gigte
cr. & putliic net.
veliaticn haz nox
igered after ihe 71
].y.
- Carbon International, Ltd.

eis of 2 gasifi
ite ray be run
dzy and ocecacion




Dea o b waet e Meel i hve s e s etk o e g o lvms St o

[RSOIP SN

-

4.5,2

4,5.3

~flb- }

Fuel

Since plarnt provides ite own heating gas there is no fuel’

to be purchascd,

Watevr

The plant requircs cooling snid process watcre The estimatead

demand is 9C0 litre/h, i.c.

200 zallons/h,

Annual demand will be .,344,000 gallens,

The zeost of water in Sierra
is included in the overhead
1,000 yz=z21lonse

The variablz costs of water
(Cost of water for sanitary
costs)e

Leone consist of a flat rate which
costs, and a rate of Lc¢l.20¢ per

are thercforce Lel,600 per ycar,
purposes is in included in overhead

....‘.o/lzao.u.ou
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Table 41, Estimate of Production cost: Material Inputs
-Item Cost .
Forcign Local Total
1. Raw material - 30,000 30,000
2., Auxiliary materials -
Binder - 8,000 8,000
Energy extcnder - 15,000 15,000
Chemicals 3,000 - 3,000
3. Packaging materials 129,400 - 129,400
4, Factory supplics 7,000 2,000 9,000
5. Utilities
Electricity - 64,512 64,512
Fuel - - -
Water - 1,600 1,600
1-9,400 121,112 260,512

Qﬂnool./l?luun’:oo.




Chapter 5 Project Engincering

Technology

Bio-Carbon, G.M.B.H. (FR3) has becn approached for information on
the most appropriate technology for producing charcoz2l and
pyrolyvsis oil from various forestzl and agriculturzl wastes,

This company is specialising in traditional and industrial
charcoal techniques, and they have developed together with a
U.S. company a multi-purpose converter with a complete oil
recovary systems

For the sclection of the tcchnology scveral points had to be
taker. under serious consideration,

The investment capital for the plart is limited by the
government of Sicrra Leone to 2 total of Le450,000 to 50C,000
and the supply of foreign curr-ency is shert,

While labour is abundant the »lant should employ as many
workers as possible and finally the project will be located in
a rural area.

Thesc facts cut out 2 fully :ochanised operation, However, to
achieve an adequate plant co.zcity and a certain standard of
quality the totally manually operation is also not feasible.

Therefore the semi-mechaniscl plant would be the workable middle
course,

Production Process

An abridged description has been given in chapter 2 alrcady and
a flowsheet diagram is attzched in the appendix.

Raw material preparation: 41l raw moterial particles larger
than 40mm in lengzth and bi-zer than 30mm in diamcter will be
shredded or hogged before :rocessing.

Carbonising and oil recovery: After drying the reduccd raw feed
is conveyed into the carbciiser, which consists of a vertical
shell with refractory liniag and automatically operated in . and
outlet ports.

The thermal decomposition of the feed takes place under a
controlled temperature ronpe of 450 to 500C,

The temperature is maint: ined partly by the process itself (dry
distillation = exothermic reaction) and by controlled air injection,

The formed oil vapours li:ave the top of the carboniser through a
porthcle and are consequently scrubbed with water cooled oil,

Preparing the char for briquctting: The char is mixed with the
water-dissolved binder, wncrgy coxtender, ipgnition agents and 4f
necegsary with a fermentation preventer in a paddle mixer,

oonoooo/laoonooca
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Briquet=ing: To achiove uniform briqucte > roller press with
exchangeable moulds will be employeds

Bapping unit: Consists of an 2djustable balance with hopper bin.
Provisions are made, that 3 = 5 - 10 and 20Kg bags can be filled.
The bags will be closed with two clectric hond-sewing machines.

Equipment
Production Equipment

The supplier offers all parts, which cannot be locally made.
The package will include the following itcms:i-

-~ one shredder

- one moveable conveyor belt for the raw feed

- ona dryer for the raw feed

- one upper seciion of the converter and cne lower section,
including raw feed screw ond char locks, air injection pump
an’ two scts of the refractory lining

« one scrubber chiller with »il pump

- one char elevator

- one paddle mixer

« one high speed stirrer

- onec roller press

- one briquet dryer

- onc balance

= two 2lectric sewing mach: aes

- one burncr chamber for tl.: flare-up stack cf the off-gases

- one control panel

- all electric motorse.

The cost of the package quoted by the supplier amount to

Fob ' USD280,000
Estimat.d € & F charges USD 42,009
Cif Freetown UsD322,060

Lel.Olc per USD Le325,000

Local charges for clearing
and transport to be 7% Le 23,000

Total cost (import duty c.cl.) Le348,000
Transport - Officc and L:oratory cquipment

As transport one car may be sufficient for personal transport,
It is cstimated to cost .28,000.

For officc equipment and furniture an allocation of V27,000 may
be sufficient,

For the laboratory equiprent an allocation of Le6,000 is being
considered as sufficient,

00.00‘0,15..000..
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Table 5.2 E:iim=te of Investment Cost: Equipment

Itenm Cost
Forcign Local Total

1. Production Equipment

a) Imported 325,000 23,000 348,000

b) Local supply - 90,000 90,000
2, Transport - 8,000 8,000
3. Office cquipment ) - 7,000 7,000
4, Laboratory equipment 6,000 - 6,000
5. Primary stock of spare

parts incl. in 1. - - -

Sub-Total 331,060 128,000 459,000

Contingency 10% 33,000 13,000 46,000

Total 364,000 141,000 505,000

Civil Engincering Works

Based on the space requiremints for office and laboratory space,
it is estimatced that a builcing with 100m2 floor space will be
sufficient,

At an estimated cost of con:truction of Le4CO per square meter,

the building willcost Le&40,..00.

Only the briquetting plant. the finished briquets, the packaging
material and the sparc paris for the plant have to be sheltered,

It 1is normal practice to c:ver them under one roof with three
separate anclosures. A co.ercd area of 220m2 can be considered
as sufficient,

The cost for this roof with three partitions are cstimated at

B LCIS’OOO.

If the plant will be esta:lished parily in an existing or rented
building, these two amoun:s can be deducted from the investment
costs In that casc¢ the rint should be includid in the operating
cost,

Site preparational develo: ment cost

These have not been taken into account in this study since it will

depend very much where the plant will be erccteds If this wag
done on an cxisting factory site the cost will be low.

This issuc will have to be taken under consideration when an
invcecestment docision is takeno

0000300’169900000




Outdonr Works

These include amongst othcrs investmont cost in supply of
utilities, communications, scwags system, wastc troatment facie
lities, roads, parking lot, outdoor lighting anc foncinge

As thesc cost are not casy to project, an amount of Le6,CUC 1,e,
gbout 107 of the building cost, is estimated to be sufficiente

Table 5.3 Estinate of Investment Cost: Civil Engineering Works

Item Cost
Forecign Local Total

le Site Preparation and

Development - - NoN
2. Buildings - 55,000 55,000
& 3. Outdoor Works - 6,000 6,000
Sub-Total - 61,000 61,000 P
; Contingency 10% - 6,1C0 6,100 o
i Total - 67,100 67,100

o
Y

...0909/17‘905.‘0




©oe Chapter 6 Manpowver Requircments

6.1 Organisational Strycture

1

]

: The proposed plant, as when established will be headed by a

; ‘General Manager who will run the venture through the Administrative,
Depar tment aad the Production Department, ‘

6.1s1 Administrative Department ’

: This will be run by the Assistant Manager for Administration, who
i will be responsible finoncial management, accounting, budget

; '~ control, personnel maiazement, procure-ent of materials and
supplies, store keeping and marketing.

6.1,2 Production Department

This will be headed by a Technical Meonager, and will be composed
by the followiny secctions:

! a) Raw material preparation.
b) Charcoal and Pyrolysis oil station,
c¢) Briquet preparation.
d) Briquetting station,
&y e) Bagging station.
- f) Warchousinz.
g) Laboratory/Quality control,
h) Maintenance shop.

It is visualised that labou' is interchangecable if required
eccording to the production jrosrammecs.

During the start-up period :f six months less labour is requircd
within the section group c¢) - e).

Whereas section groups a) - b) and ¢) - e) are supervised by one
5 foreman for each group the laboratory and maintenance shop are
reporting directly to the jroduction manager.

N e hm o o e ot e ra o W R e va
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Table 6.1

Personnel Costs

Estimate of Production cost: Wages

Salary/Wages

N Section group Category Noe Number of
Oe Function Monthly Annual  Shifts
1. Prod. Manager Managerisl 1 500 6,000 -
2. 8.) - b) o
Foreman Supervisory 1 200 2,400 -
Operator Skilled 3 450 5,400 three
Labour Unskilled € 480 5,760 threce
3. c) « e)
Foreman Supervisory i 200 2,400 -
Operator Skilled 3 450 5,400 three
Forklift Semi-
driver skilled 1 100 1,200 -
Labour Unskilled i1 1,680 20,160 three
be £)Lab/Quality control
Technician Supervisory 1 200 2,400 -
Helper Unskilled 2 160 1,920 -
5e g)Maintenance .
Welder Skilled 150 1,800 -
"Helper Unskilled 80 960 -
Sub - Total 42 4,650 55,800
Surcharge 10% 470 5,600
Total 42 61,400

5,120
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Estimate of Production costs

Tablc 6,2 Salarics
_ . Salary
Punction Noe Monthly Annual
1, General Man.ger 1 1,000 12,000
2, Ass. General Manager 1 500 6,000
Adninistration
3. Ssecretary(senior) 1 250 3,000
4, Secretary(junior) 1 100 1,200
5S¢ Accountant 1 300 3,600
6. Clerk 2 200 x 2 4,800
7. Store Keeper 2 100 x 2 2,400
8. Messerger 1 70 840
9., Driver 1 80 960
1o, security 2 70 x 2 1,680
Sub - Total 13 3,040 36,480
Surcharge 10% 300 3,600
Total 13 3,340 40,080
During the start-up period (5 months) when produc “on is below full
capacity labour requlrements are less and can be .stimated as followss
Table 6,3 Estimate of Prodiction cost: Starte-up Period
Salary/Wagces
‘Category No. Monthly Six Months
Function
1, Administration 13 3,040 18,240
2. Production
Managerial 1 500 3,000
Superviscry 3 600 3,600
Skilled 7 1,050 8,300
Semiskilled 1 100 600
Unskilled 18 1,440 8,640
TOTAL 43 6,730 40,380

000:0»0/21.000.00




Chepter 7 Overhead Costs and Depreciation

7.1 Factory Overheads

: a) Maintcnance of civil engincering works
‘ 5% of construction cost = Le 3,500.-/y

b) Maintenance of plant and equipment
3% of plant and equipment value (spare parts
are included in factory supplies) = Lel5,000.-y
(Le7,000 in foreign cxchange)

¢) Water

2% of the markct valuc of the buildings
(sanitary water included) = Le 500,-y

d) Electricity

4Kw/h for lighting if.e. 106,CCOKw/y = Le 2,000,-y

Total Le21,000.~/y

—

(”g 7.2 Administrative Overheads

a) Staff cost (table 6.2)

b) Office supplics, communi:ation and travel
¢) Insurance, 1% of value of fixed assets

d) City rates

Lec40,080,~/y "
Le 7,000,~/y !
Le 5,500,-/y

Le nn

Total

"

Le52,580.~/y

7.3 Depreciation

They have been calculated c: the basis of the percentages displayed
in the following Table,.

et = hraob + o e o A o o A e e s+

Table 7.1

-~

E ' Item of investment Investmont cost in Depteciatioh
[ : fixed asscts

1, Buildings and

1] "' ’

? and civil works 13 67,100 _ 3,300
)
2 2, Plant machinery
é and equipment ) 438,000 43,500
i
; 3, Transport, laboratory
. office cruipment e 21,000 4,000
i 4, Pre=Investment : '
i cost ' 5 56,452 2,800
!

Total 582,552 53,600

Note: Financial Overhead costs (interent) will bte discussoed in
Chapter 9,

- ’nrr‘uoo/zyvr.'-o'.at _~J
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Table 7.2 Lstimate of Production Cost: Overhcads

Item

Cost

Foreign

Local Total

l« Factory Overheads

2. Administrative
Overheads

3. Depreciation

7,000

14,000 21,000

52,580 52,580

53,600 53,600

Total

7,000

120,180 127,180

3000000/23000000.
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Chapt

7.1

er 7

Overhcal Costs and Denreciatieon

Factory Overheads

a)

b)

c)

d)

Majintencnce of civil engineering works

5% of construction cost

Maintenance of plant and equipnent

3% of plant and equipment value (spare parts
are included in factery supplies)

(Le7,000 in foreign exchange)

Water

2% of the market value of the buildings
(sanitary water included)

Electricity
4Kw/h for lighting i.e. 16,00Kw/y

Total

Administrative Overhecads

a)
b)
c)

d)

Staff cost (table 6.2)

Office supplies, commurication and travel
Insurance, 1% of value »f fixed asscts
City rates

Total

7.3 Depreciation

= Le 3,500.-/y

= Lel5,000.-/y

= Le SOOQ-IY

= Le 2,000,-/y

= Le21,000.-/y

= Lc40,080,-/y
= Le 7,000,~/y
= Le 5,500.-/y
= Le nn

= LQSZ,SBOQ‘/Y

They have been calculated o) the basis of the percentages displayed
in the following Table.

Table 7,1

Item of investment A Investment cost in Depreciation
fixcd assets

1. Buildings and

and civil works 5 67,100 3,300
2. Plant machinery

and equipment 10 438,000 43,500
3. Transport, laboratory ,

office cquipment 20 21,000 4,000
4. Pre-~Investment cost 5 56,452 2,800

Total 582,552 53,600

Note: Financial Overlivad ceets (Inturest) will be discussed ia

chaptor 9.
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Table 7,2 Estimatc of Production Cost: OCverhcads

j Item Cost i

j Foreign Local Total

f l. Factory Overheads 7,000 14,000 21,000
!

! 2, Administrative

i Overhcads - 52,580 52,580
f 3. Depreciation - 53,600 53,6C0
; Total 7,000 120,180 127,180

et A

-
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Chapter 8 Project Imnlcmentation

8.1

8.2

8.2.1

8e2,.2

8.2'3

Bo2a4

8.2.5

842.6

Project Implementation Hanagoement

As soon as the dccision to go ahcad with the project is taken

it is advisable to appoint 2 person who will be in charge of the
fmplemantation of the project. In addition te the project
manager a sccretary to assist in Zministrative mattors may be
required, The project manager will take carc of the following
activities:-

~ selaction of the site and purchase or lecase of the land.

~ planning and supcrvision of construction work,

- selection, purchase and installation of cquipmcnt.

- ensurc availability of sufficicnt raw materialse.

- undertake pree-production meorketing activities to cnsure that
the product mcets adequate demand when production starts,

-~ obtain government approval for establishing the plant, for
importing the cquipnent an? (if requircd) for obtaining a
development certific:te with the necessary investment
incentivese.

It is envisaged that these activities will take about cne yeare.
A more detailed implcmentatica schedule will have to be prepared
as and when an investment decision is taken.

Cost estimates for Project T plementations

Project Implementation HManag:ment

The¢ cost of one manager and o secrctary for the duration of one
year are Lel5,000 (table 6.7).

Administrative Expenses

These cover the cost of tra.ecl, transportaticn, communications,
office supplies, rent, etc. and may emount to Le6,0060 which

includes a visit to the marufacturer of the equipment abroad to

inspect the equipnoent and 1 :gotiate the contracte
Cost of factory design
These are included in the :onstruction coste

Cost of start-up Engincer

.The cost of installzation ..nd commissioning of thc plant are included

in the cost of equipment, o2xcept the local subsistence allowances
for two engincers for thr.ce wecks at a rate of LelUb6 per day i.e.
Le4,452 in total,

Cost of Preproduction Lab:ur

One .onth wages may be ncuessary. This will amount to Le2,500
(est.).

Intcrest during construction

It is assumed that 50% of the investmoent in Fixed Assets made by
borrowed funds i.c. Le225,000, will remain deployed during the
construction stage ofi the prolect, =t an interest rot. of 15%,
interest cost to boe capitalizaed will amount to Le22,500 (B months)a
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80.2.7 Consultancy and Personnel Training Programme Cost

It 1s necessary to employ consultant during the pecriod of the
implemcntation =2s advicer to the project managser. Also the
technical plant manager and two foremenm have o be trained outside
of the country.

These costs hazve not been taken into account because it is
normal that the assistance of an consultent and the training
programme are being sponsored by bi-laterzl or multi-lateral
development organisations,

Mt A et

NP

! 8.2.8 Laboratory Tests

| It is necessary within the carliest stages of the implementation
: period to perform wilh the raw materials some pilot plant tests,
By those tests the eventual rocipe and composition of the briquets
and the calorific data of the pyrolysis oil have to be dectermined.

Another purpose is to obtain samples of the future products for
the pre-production market approach,

; Lo, The costs are difficult to e:timate., However, an allocation of
; s’ Le6,000 is sufficient,

] Table 8.1 Estimate of Inves:ament Cost: Project Implementation

Item Cost
Foreign Loceal Total

1, Management of Project

; Implementation - 15,000 15,000
| "2. Administration cost - 6,000 6,000
% 3. Commissioning of Plant

] Start-up Engineer - 4,452 4,452
|

. £ o 4, Pre=production Labour - 2,500 2,500
! G

1 -

% 5¢ Pre~operational Inter. st - 22,500 22,500
i

f 6. Consuitancy/Personnel . - -

% Training programme - T e -

1

! 7. Pilot plant test 6,000 - 6,000
: Total 6,000 50,452 56,452

l . ) 00000.0/270000000
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Chapter 9 Financial Evaluation

9,1 Total Investment Costs

Sum of fixed investments (incl. production capital cost and
investments in fixed assets) and net working capital,

T P

9,1.1 Fixed Investment Costs

Table 9.1 Fixed Investment Costs

Vi e e

Category From Fo.Co L.C. Total
Table

1. Lland & Land Decvelop-
ment - - - NeN,

2, Buildings & Civil

e vm . r—s

Works 5.3 - 67,100 67,100
E ey "3, Plant Machinery & o s T, .,
| N7 Equipment 5.2 364,000 141,000 505,000
]
; 4, Pre-Production
: Capital Costs 8.1 6,000 50,400 56,400
| .
i Total initial fixed
i investment costs 370,000 258,000 628,000
; F.C. = Forcign currency
i L.Ce = Local currency
| 9.1,2 Net Vorking Capital
; a) First minimum requirem:ats of current assets and liabilities
] have been calculated &; follows:~
¢
% - Accounts receivable: 2. days at production costs minus depreciae-
| Yy tion and Intcrest (= cperating costs),
} ~i
i - inventory: lccal raw rinterfals30 days, imported raw materials

! _ 100 days.

Spare parts 180 days. finished products 15 days at factory costs
+ administrative overthcads (operiting costs),

« cash in hand: 15 day: of total production costs, less raw
i materials uvtilities :nd depreclation,

- accounts payable: 30 lays for raw materials and utilitics,
b) The co~cfficicents of turnover have been calculated for the
components of curreni asscts and liabilities by dividing 360

days by the number of doys of minimum coverages

c¢) Currcnt linbilitics ..re deducted from the sum of current asscte
to obtsin net vorking capital,

7))
6091-000/2\59001'0(»0
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Table 9.2 Working Capital Requircments

Itcm X Y Requirements :
Start-up Full Capacity
2 Year 3 Year
50% 100%

le Current asscts

A) Accounts receivable 30 12 12,000 16,750
B) Iaventory

a) Raw materials

- local 30 12 2,200 4,400
- {imported 102 3.6 17,950 35,900
R (packaging mat.)
! b) Sparcparts 150 2 4,500 4,500
¢
3 ‘) c¢) Finished products 15 24 6,000 8,375
- C) Cash in hand 5 24 10,090 7,300
4
|
D) Total Current Assets 92,740 77,225

2o Current Liabiiities

A) Accounts payable 30 12 10,500 20,900

3, Working Capital

A) Net working capital ' 42,240 56,325

B) 1Incrcase in working canit:l - 14,085

{“ﬁh. Cash Balance

Meh haks Sel ot A o b e bt A Rk e s st ek e+

: Total production costs 421,000 480,100

i less: Raw materials 92,700 185,400

: Utilities 33,050 66,100

f Depreciation 53,600 53,600

i

: Total Balance 241,650 175,000
5¢ Required Cash Balance 15 24 10,090 7,300

= minimum days of covcrage
o co-efficicut of turnover = 360 days/X

X
Y

l:O(-!‘LbD/?gbﬂuﬁ'eG
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9.1e3 Sum of Total Investment Costs
Table 9.3
Item Construction Start-up Full Total
i 1 Year 2 Year 3 Year F.C. ~
F.C. L-CQ Total Total

1, Fixed

Investment 370,000 258,000 370,000 258,000 628,000
2., Working

Capital - - 628,000 42,200 14,100 - 56,300 56,300

(increase)
|
-Total
‘Investment 370,000 253,000 628,000 42,250 14,100 370,00C 314,300 684,30C

-Costs

-

eh e Tt e AT

F.C. = Foreign currency
L.Cs = Local currency

Figures are rcunded

TN
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9.2

9.2.1

Project Financing
Two alternative ways of financing are possible:-

1. With outside financing e.q. 50% by equity capital and 50% by
a long-term loan from the National Developmunt Banke.

2. Withou* outside financing i.e. 100% by equitye.

In general alternative 1, iIs more profitable for the investor and

therefore only this way will be discussed bclow.

Outside Financing

The total investment costs amount to Le684,300 of which at least
50% has to be financed by eguity capital contributed by the
investors from their own funds (NDB - requirement).

The remaining 50% can be granted by a long-term loan mat 15% interest
a grace period of twe years aad an amortisation period of 8 years
(working capital requirements are included in this loan, which is
normal practice of NDB), :

Financing proposal: Le342,170 Equity 50%
Le342,150 NDB - Loan 50%

Le684,700 Total

Table 9,4 Interest and ..mortisation Schedulc

Year Outstanding Arsrtisation Interest

1 - - -
2 342,150 - 51,322
3 342,150 42,770 51,322
4 299,380 42,770 44,907
5 256,610 42,770 38,492
6 213,840 42,770 32,076
7 171,070 42,770 25,660
8 128,300 42,770 19,245
9 85,530 42,770 12,830
10 42,760 42,760 6,414
Total 342,150 342,150 282,268

Oﬁecﬁon/3loaaonoo
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Table 9.5 Net Income Statement

Start-up

Period - Constr, Full Capacity
Year 1 2 3 A 5 [ XXX ERX] 10
Production 0 50% 100’/a evooeese 10070
Programme
l. Sales Revecnue - 678,750 1,357,000 1,357,000 1,357,000 1,357,000
2. Production Cost - 421,000 480,100 473,685 467,270 435,192
3. Gross Profit - 257,750 876,900 901,315 907,730 935,808
4, Tax (55%) - - - - 499,250 516,890
5« Net Profit - 257,750 876,900 901,345 RER 477 918
6. Dividends (15%) - - - - 203,550 203,550
7« Undistributed

Profits - 257,750 876,500 901,313 204,930 219,368
8. Accumulated

Undistr, Profits - 257,750 1,134,650 2,035,963 2,240,893 3,308,848
Ratios
Gross Profit on Sales (%) 38 65 66 67 68
Net " " 1" 38 65 66 30 3z
Net Profit on Equity (%) 75 256 263 119 124

ﬂoﬁvﬂ../32°90"ﬂ°.
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Appendix

Cxport Specification for Charcoal Briguets

.
[

Carbon content 60% minimum
; Moisture 4% maximum ’
z Binder ca. 9%
é Incombustibles ca. 22%

: (ashes + cnergy extender)

Shape pillow

: Size 40 x 35 x 30mm
Burnin; characteristics:-

- must be overashed to 75% 15' after ignition,

- vreaches cooking temperature 20' aiter ignitiona
- cooking time prolonged to 2 hours and 307,

7

.f \n
X

Packaging:= 3Kg paper bag. three layer,
customer lab:l
10Kg bag kraf =paper
5 three Kg. "»igs in one bale, kraftpapcr

Safety regulations:= Can be shipp:d by truck, rail and ocean
going vessel:, except by ajrplanecs,.
After drying and curing immediate shipment
permitted.
Must not be “oaded together with saw dust,
wood chips,

i e o e g e B8 R 458 A R o e a2 b+ i AL o o
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PRODUCTION
or

Charcoal Briguets andPyrclysis 0il from Forestal and
Agricultural Vaste in Sisrra leone

Ref:  Fereibility Study

An aszessment of the possitilities of @ small scale chrroceal
ivdustry made by ULDP (UIDP Project: DP/SIL/78/002/11-55/31e208)
kas proved the vickility of this project and shows its significant
ecenoic valuce

For the project implementation it is nccezsary to obtain additional
results by a feasibility study and lcboratory testse

The study should include the following itoms:
- Plant site

Selection of the plant sitc in the Kenema arca, estabe
lishing of the plant layout

- Elcetricity Supply
Selection and cevnluation of a producer gas operatced
generator

- Raw Matcrial

Laboratory tests with verious row muterial eompositions to
determine the optimal capaeftics of the converter and off-gas
system, size reducing equipment and raw feed dryer

-~ Products

Composition of raw cher (incombustibles, fixed carbon, ' ‘
volatilae, bulk density)

Composition of charcozl driquets, selection of binder
composition, energy extender, fermentatien preventer and 1
ignition enhznecere Cormcrciesl date of the chrrcoal briguets

(burning chrracteristics, strength, bulk desity)

Pyrolysis cil :
Compesitien, viscosity, flow propertics, burning test

Colorifie velucs of charcoal bricuete and pyrolysis oil

- Pre—preoducticn narketing
Supply of eharcoazl brigust samples to sclected customers (
in Zurope to obtsin snlcs contract
1
i




Spesiddcnticn on cquipment and moachincry and pro-forma costs,
- Yrojeet Yirarcing
Bv-luntion of Jinoncing in cocperation with the Baticnal
Develormeas tinrk,
- Final repert

The estimntod costs of the study arc:

Te 1.5 man/nonths Charcenl Productirn Eng.
(Teas Looder ) Us$11,250

2. 1.5 man/aonsn Industriel Ececnomist
(markcting cxpert) 11,250

3. Travel cxpeases™ 8,c00

bo Loboirstery zists and Technical advisory 12,60
Freight for test materizd 14500

st
s

5. Report cditing end ecther non considered
cost(erntingoncics) 500

TOTAL 845,000

*Tris does nrt include ioc~l (Sicrra Lecne) tronspoert, scerctariat
and othur related freilitics.

It is cstim~ted that the feasibility study can be completed withia
four months,

Sicrra Leenc 3 Julr 1981







