
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




I . o 2 
111111s 

:,

2 

11111_~~ 

I. I . lllll 2·Q 

11111-' ·
0 

111111.
25 

11111_ L
4 

11111 '-
6 

'/ ; • T ' ' 



RESTRICTED 

{)1~Y6 
DP/Ill/SER.B/231 
15 May 1980 
E."J.glish 

POSSIBll.ITll5 OF STARTING A PULP AND PAPER INDUSTRY 

USING LOCALLY AVAII.ABLE FIBROUS RAW MATERIALS 

SI/Sll./79/802 , 

SIERRA LEDNE • 

Terminal reoort* 

Prepared for the GoveI'!ltilent of Sierra Leone 

by the United Nations ~.~ustrial Development Organization, 

executing agency for the United Nations Development Programme 

Based on the work of Henryk Szoka, senior consulting engineer 

United Nations Industrial Developmen~ Organization 

Vien.'la 

* This document has teen reproduced without formal editing. 

80 39575 



1. 

2. 

3. 

Table of Contents 

Summary 

Introduction 

Project background 

- 2 -

TABLE OF CONT~lTS 

Summar.y outline of official ~rran~ments 

Objectives of the project 

Main activities of the project 

Findings 

4.1. Local demand. for paper 

Per capita consumption of paper 

Paper consumption trends 

Major consumers of cultural papers 

2 

4 

F. 

6 

6 

6 

7 
S3 

8 

8 

8 

8 

4.1.1. 

4.1.2. 

4.1. 3. 

4.1.4. Paperboard and Major consumers of packaging 10 
paper 

4.3. 

4.4. 

4.5. 

Fibrous raw materials 

4.2.1. Wood 

4.2.2. Mangrove 

4.2.3. Bagasse 

4.2.4. Waste pape'!' 

4.2.5. Rice straw 

Other raw materials 

Utilities, manpower, land 

4.4.1. Power 

4.4.2. Water 

4.4.3. F'uel 

4.4.4. l'fanpower 

4.4.5. Construction and repair 

4.4.6. Land 

Market for pa.per 4.5.1. 
4.5.2. 

4.5.3. 

Fi bro11s raw mate rial 

Production capacity 

f?.ci li hes 

11 

11 

14 

15 
15 

n 
17 

18 
1~ 

19 

1~ 

n 
p 

/ 

1} 



-
- .3 -

4.5.4. Production programme 20 

4.5.5. Preliminary l~-out of the plant 20 

4.5.6. Preliminary estimate of investment and 
production costs 23 

4. 5. 7. Site selection 24 

5. Recommendations 25 
6. Appendices 

6.1. 

6.2. 

6. 3. 

6.4. 

6.6. 

6.8. 

6 .10. 

6 .11. 

6 .12. 

6 .13. 

6.16. 

6 .17. 

6. 18. 

Job description 

Project counterpart, duration of assignment 

List of persons contacted 

Imports of paper, paperboard. and paper products 
1975 - 1978. Quantity. 

Imports of paper, paperboard and paper products 
1975 - 1978. Value 

Imports of paper, paperboard. and paper products 
197 3. Quantity and value. 

Number of students attending schocls 

Population estimates 

Printing and publishing enterprises in Sierra Leone 

Major forest reserves 

Infonnation on Cmelina arborea 

Major rice cultivation areas 

Annual production of rice 1975 - 1979 

Producticn of rice by districts 

Map of Western Area (Freetown Peninsula). 

Estimate of manpower for the proposed pulp and 
paper mill 

Illustrative projectior. of financial operating 
results - CASE 1. 

Illustrative projection of financial operating 
results - CASE 2. 

7. Bibliogr~pby 

8. Explanatory notes 

27 

29 
30 

32 

33 

34 

35 

35 
36 

37 

38 

39 
40 

41 

42 

43 

44 

45 
46 

48 



2. S'UMIURY 
The preseat imports ot paper amount to 2,0CO - 2,300 tons per ;rear 

and the total Yalue ot imported. paper is a.ppro:dllately 4 million 

Leones per year ( t US i • t.05 Le ). The per capita conswaption 

is 0.55 ~~year, but it is likely to grow rapiclly it there is local 

prod.uctioD ot paper. The tlroduction ot paper will. JlaTe positiTe 

iapact iD reepect ot tile eciucatio:a. plaDs end also en ccnmtr:f'• eco­

n~ reduci.Dg iaporta and creating new jobs aDd. net· source et reve-

nue. 

!he onJ.7 avai&Dle ti.brows raw material ia rice straw eet:matei at 

900,000 to 1 aillio:a. tons per year. 

lll illtecratei pulp aDli paper mill is suggested with s capacity ot 

20 tons per 4q ( 6,000 tODll/,.ear ) o't vri ting, print:i.Dg ani wrapping 

P&P9l"• !he mill shall lte equipped wit'li a lllUlti-parpoae paper aa.chi:a.e 

capa'bl.e to clwlge the paper grades prod.ucetl in accordance 1li th market 

requirements. !he rice straw pulp will ccmstitute 80 'I: ot the tar­
nish compoeitio:a. ot theae papers. 

R growing market ena1-lee in tuture an e%p8Jl8ion ot the proposed 

llill, the first pro4uction line 1fill continue with the prod.gction at 

writing an4 printing paper grades ~ &lld. the new production line 

ot appronat~ the saae capacity aall manutacture wrapping pe.per 

and paclcag!Dg Hard.. 

!ot.al iDTestllent coat is roughq estiutal at Le9 million, ot wld.Ch 
Le 6 lllillicm. is the cost of machinery, Le 2.5 llillion. - the cost at 
land aD4 buildiJlc8, Le 0.5 million - worldl1g capital. 

IllustratiTe projection of financial opersting results shOVB net 

proti t or·tea34. 500, i.e. 19.8% ot sales or 9.24% o't inwatment. 
The break-even point is at 10 tons/dlq production, however, even 

Yi tll this production capaci t7 the mill can opente w1 th pro!i t, 

±t the izl.yestment cost ia lover, i.e. if reconditioned. secoml-ham 

machine• are parch&se4. 

--- ---- ~ 



A tollav-up feasibility st":.!.~ is recomaend.ed. comprising enluation of bids 

troa aach:l.ner;r suppliers, proelimiury d.esisn ai the factory am detailed 

cc.t estimate. 

:Parther tmIDO assistance will be required in procurement of consultancy 

aenicea and in :purchdH .t equipaent. 

I 

I 



3. I;TROilUCTIC?l 

3. 1. Pro.iect background 

Free education at certain levels introducri by the Gon~nt 

ot Sierra Leone can only be ef:f ectiTe if there is a continuous supply 

ot paper. Since there is no paper mill in the country all paper, 

paperboard and paper products have to be imported.. These articles, 

however, are not always forthccmiDg, l»ecause of the current inter-

Dational 6COl1omiC crisis am the limitations ot foreign exchange in 

Sierra Leone. 

!he e.bon conditions led tc the conclusion the.t a possibility ot lla.ving 

a paper mill should be taken into ccmaid.era ticn. J.s a result ot this 

concluai~ duri?IC the UNIDO Industrial !oard XeetiJ:lc :bald in Vienna 

in March/April 1979, the Sierra Leone delegation llad discussions with 

the aembera ot the Industrial Oper~tion.s DiTision ot UNIDO concerniJl8 

the !easibilit:r ot establishing a pulp and paper mill iD Sierra Leone 

uaing rice straw as the major illput. 

Pormal request trom the Ministry ot Developaen.t and. !conomic Planning 

far assistance to atu4 the poaaibility ot establishing a pulp and. paper 

mill in Sierra Leone vas channeled to UBIDO ri.a the UIDP office in 

Freetown on 10 J.ugast 1979. At the request ot the Perme.neDt !?epresentatin 

ot Sierra Laone to U?JIDO, !Ir. !JI. Conteh, aD ilJtor.nal discussion took 

place in Viei:ma on 23 J.ugust 1979, '•tween Hr. Sama s. ~. ltinister 

ot Dndopaen.t and lconcmic nanning, Mr. !.l'I. Conteh, !'ermanent Repre-

sentatin aD4 officials from the Industrbl O'Pera.tions 

DiT.l.aion, UNIDO. One ot the projects discussed was an explaratary mission 

to assess the possibility at starting a pulp and peper industry. The 

l'Jin:l.ster inidcate4 that he attachecl great iaportance to the ear~ in­

plementa tion of this pr>oject. 

J.2. S1J!!!1!!ary outline ot official ar;:•n!!!!enta 
The project document ot 14 September 1979 was accepted. by the 

Gowrment on 6 llovember 1979. The nomination of the Hpert was accepted 

by the Govermnent on '.31 December 1979. 
Total ONDO contribution was US i 1,,500 (3 m/• expert, etc.) 
'?he 1uty station was the Min:l.stry at '?racle and Indutry, Freetown, 

Si81'ra Leone. The Project started OD 11 i'•lt1"M17 1980 and vaa completei 

OD 10 JI~ 1980. 

3.3. Objectives of the Project. 
Immediate objectiYe ot the project was to e%8Zlline ccnditions und~ 

which a tirst pul:p and paper mill could 'be operated in Sierra Leona. 

'l'he lont term objective was to stuq the teaaibili ty of starting a 

pulp and paper 1.ndutr,'.· in Sierra Leone and its i:llportt ... ·ce to the 

de,elo1J11ent strg,teg:y ot tlMe countr/. 

·rne ::~-;~·;:;4:: .. !'1 .:~"' -.. ,·~"?..--:::.:--.~ '1~-~ ~~:·:---~::'1~ ~~ .. -c~· -:~~ ~ ~~ ..... ~~·~~.c~::-

l 

I 
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'l'lle production at packaging paper and board Will boost the local 

industry enabling 'better packag-1....ng of m.anutactured. products. As a 

whole the production of paper will have a positive im?act on 

countzy•s economy reducing imports and enabling export ot paper 

to aeighhouring countries, creating new jobs and a new source of 
revenue. 

'· 4. Main acti'Vit:iea of the project. 

The vriter vas attached to the J:!.nistry of 'l'.rade end Industry. In 

co-operation with his counter-pert , zu.. Sama S. !aJJi7'a, Assistant 

Saall Industries Ofti.:ar, he has 81Dllllarised. the data cance?'Dillg the 

country•s demand tor paper and established the availability ot raw 

materials and. utilities. This has been tbe base tor proposals in 

respect ot the reeomaended mill's capacity eACi ! or ~~lection of thb 

site for the location ot the mill. A brief', prelimine17 inTestment 

and production cost estimate is also included. thus enabling to assess 

the break-eTen point and the economical T.i.ability at the project. 

P'indings arising from. these acti "1 ties are detailed in section 4. 

1ull list ot persona contacted is given in the ippendix No.; (ret.6.,.) 

~writer 'lrO'Uld like to e%press his particular a~preciation of 

the ucellent co-operation with his couuter-psrt, Kr. Sama s. ~ frcl!l 

the Ministry of 'rrade and Indus"t17. He is also greatly indet.ted to the 

Office of the United Nations Resident Representative i~ ~eetown, to 

Mr. Ivan F. Cout:raras, Senior Industrial Development Field Adviser UNDP/ 

UNIDO and to Hr. s. Shafc:at Ali, Team Leader of the mlD:P/um::oo Project on 

IndU3tr.i.al DevelolJllent Programming and Project Elaboration, for their ready 

collaboration and for much helpi"ul assi2~~nce received, which facilitated 
the taak ot his ussion. 



4.1.1. Per~~~~~~ consumption of naE!£ 
The imports c.f paper, paperboard and paper products are approximately 

2,200 - 2,300 tons per year (ref. 6.4. and 6.6.) Total import figures 

are almost stabile, showing even alight decline in 1976 a.i::.d 1977. 

The latter vas, however, most likely due to the rising prices of 

paper. Therefore the total value of i.."llported paper, paperboard and 

paper products is also rising and cu.-rently it can be estimated at 

4 lllillion Leones per -rear (ref. 6.5. and 6.6.). 
Thus ~ith no local production ot paper and ~ti.th imports ba2pered. 

by the limitations of foreign e:i:cilange the present per capita. 

consum~ .ion is ver; low: 0.55 kg/yea:. _ _ 

The tl.ation in 1980 is actually est:Ua.ted at g,bout 4 million 

exce~~ considerably the ?Opulation estimates of t:lle National Developnent 

pla.n (ref. 6.8., 7 .1 a.mi 7 ._2.) 

4.1.2. Paper consumption trends. 
Two major groups docina.te the pattern of the paper consumption (i-e:f. 

6.4., 6.5. and 6.6.): 
.\pproti:llate~ ~(}'·~ of total imports of paper are packagi?Jg zmterials 

like con-agated boa.rd pacld.ng containers and wrapping papers. 

25 to 3o% are cultural papers: prin'f:ine and. writing papers, ruled 

or squared paper, e:z::ercise ~ooks, news print etc. 
The rest are specialty papers iaP"rted in sull quantities. 

4.1.3. Major consumers of cul tu:ral 'Oa:cers. 

4.1.3.1.Education. 
Per capita paper consumption for educational purposes can be 

roughlf estuated as 2.5 ~-resz at primar1 tehool level and6 k.g/::ea.r 

at secondF.ry and higher 2.evei.s. '?has 'dth reference to the eetilllated 

number ·1! students (ret.6.7.) the demand for e%ercise ~o~ks and other 

kinds of paper !or educational purposes in 1985 will be approxiutely 

900 tons tor primar.T schools and 500 tons for a.l.1 other schools, 

totalling to 1 ,400 tons per 7ear. 

I 
t 



4.1.3.2. Gove..."'"mlle.nt Printing Department. 

This Dep~.rtment does all printing ~obs for the government offices 

and also procurement and distribution of stationsry. (ref.6.3._·:. 

The constnption is approrim.s.tel.y 120 to:is per year of printing papers, 

co7er papers and bo!U'd for prilltiDg purposes ~d 240 tons/year of 

Stationary. 

!:'immings and. ot.°lie!" waste from the printing presses are being burnt 

or dumped and could be e&Jil.y used for repulping in case s. paper 

aill vould. be established. The amount of waste is estimated at e}b. 

4.1.3.3. Newspapers. 

The major nevspaper ~Sierra Leone is "We Tone" (re!. 6.3.~~. l 

edited twice a 11eek with a circulation ot 15,000. Sunday edition 

llas 1 ~20 pages, fednesdq edi don 12 pages. The size of the paper 

'!lSed is 30" :z: 20" ( 762 x 508mi) and. the consUillption is 60 reams 

on Sund.qs and 45 reams on Wednesday's. 

No tt1m.mings are aTailable. The circulation is limited by the 

capacity of the :printing press. 

The proprietors are now installing a rotar.• press and. later this 

'1es.r will be e G. i <j_ ns- a daily 1 6 pages news pa per vi th a circula t: o:i 

ot 25,000. In 1981 they are also planning a weekly magazine and a 

monthly political review. 

Thus the prese:::it consumption of newsprint or 48 tons/year uill 

rise to approxilllately 120 tO!JIJ/year. 

There are also in Freetown some other newspapers: Daily Mail, F::..ailll, 

The progress, Tablet and Saban.oh. fhe TOlume and the ci.rculat· . .:>ns 

of these newspapers have no signi!ieant impact on the comsumption 

of newsprint. 

4.1.3.4. Atlantic Printers Ltd. 

This eocpany does genertl printing jobs for the public. The eon­

sumptiou is appra:tilla.tely 20 tons/1ee.r of vood tree bank paper, cover 

paper and eardbo!.l"d. 

The waste is estillated at 2-3% and could be collecte• for repulping 

in a paper mill. 

I 

I 
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Local price quotations are 950-1050 Le/ :·on :if bank paper s:nd 

Le1050-1250 Le/t_on :: : cardboard (re! 6.3. ~ ::·.) 

4.1.3.5. Coamercial Printers CompeIJY Ltd. 
The consumption is ~ppro:z:. 2Q-30 to!'ls of printing paper per yea:r. 

Tlle waste is esti.Jlated at 5...8% azid could be collected. The local 

price ~otations are 590-SOO IA/~on ot paper. 

The cca~ is also :aanu:f acturing apprmiately 2 million e:z:ercise 

books per year consuming for this !Ju:roee 100 tons/yea:: of 11rTi. ting 

paper. (ref. 6.3. 16~) 
?ull list of printing ?recess in Sierra Leone is given in the 

Appendix No. 9 ( :-e!:~. c. ')} . 
4.1 .4. Major consumers of packaging :paper and paperboerd. 

4.1.4.1. r .li.ted Paper COil~ Sierra Leone Ltd. (m!lPAC) :Freetom. 
The factory is manufacturing corrugated boxes ccnsuming 120 toD/ 

year of imported eo?"l't18&ted board. 
There are 7-10% of trimmings and other waste that can be collected 

for repul:ping in a paper Dlill. 
Tbe factory is also rewinding and cutt::.ng tissue iaper. 'ea. 

eapaci ty is 5 ,CCC toilet paper rolls per day, 

the constm1ption of tissue paper is varyillg from 120 to 180 tons/yea:r 

waste appro%. ~. (~e~. 6.~.1~). 

4. 1.4.2. Sierra Fishing Compai:;r Ltd. , Freetown. 

One of the c011pan;r•s activitias in the :packaging of ~zen or 

cmmed :tisa and s.hrllpa. Inner packs are ?Ila.de of i'oodboard, outer 

packs ot twin-wire board. Consumption of pack:i.Dg -oaterials: 

P'or shrimps 

250,0CO i.J:ner packs of 100g each • 25 tons/year, 

25,000 outer packs of 750g each= 18.75 t01JB/7eu. 

For cattle fish 
7,500 pack5 ot 850g each• 6.35 tons/yeax. 

Total: approrlmatel.7 50 tons/year. 
Following the requi.:reaents of e%ternal :arket the packs have high 

quell ty t1Ilish with multi colour print and varnish. They are 

imported rea~ made ( ret. 6. 3 . '. _, . I 



4.1.4.3. Othe1"' existing ccnSUJilers or packaging paJ>ffr anC. boe..rd 

include: 

- Sierra Leone !rewery Ltd. (containers of peper board). 

- Netional Co?lf'ectione.ry Ltd. nt.TCO, 

- Aureol Tobacco Company Limited, 

- Sierra Leone lltatch Industr.i.ee Limited, 

- Sierra Leone Suitcase Works Lim1 ted 

- Washex Soap Com~, 

- Seaboard West Africa Flour Hille Lilli ted, 

- Sel t Xanufa.cturiDg Compaoy Limited. 

4.1.4.4. Major future consumers of paper sacks: 

- Hamunta Sugar Mill (re:t. 4.2.2.) 

will start operation earl:r 1981. 

4 • .2. 

4.2.1. 

- Cement factory: production targets and starting date 

are not known yet. 

Pibrous raw materials 

;·io:::i 

!he roreetl'Y' .;;ector in Sierra Leone has little sigmfica.nee. 

Tlle country has over 289,300 ha forest reserves, i.e. sa:ie 

4fo of its land surface~ Most of these forest reserves are 

located. in the eastern part of the country (see asp - ref.6.10). 

The e%ploitable forest ares is estimatei at 192,JOO ~a. The 

forests are predomiuatecl by a large variety o! lesser known 

species. There are no comprehensive forest inventot'ies, the 

standing TOlume can only be assessed roughly as follows 

(ref. 7. 7. ) : 

Sawn timber species 

Veneer aJeciee 

Total 

2.12 million 113 
1.43 million 113 

3.35 million m3 

!esides the above forest reserves protected torests of Gmelina 

arborea have been planted in narrow strips {50-200lt. wide) 

along the main roads. These plantations cover some 7,kX:J ha 

and are aged from 1 to 45 years. The standill8 volume is not 

known (ref. 6.3.9. and 6.11.) 

Some smell experimental plots of pine (Pimus carribea) have 

'been planted ::m r: J..~ r:u: :-:-:. ~" in the v:icini t:" of Kenema., The 

growth ra-::e of this pine is re::iorted to 9e ±airly high (re!. 

6.3. 2l :) 

I 

I 



The ma.jori ty of the forest reserves 8.Z'"! cammi tted to the 

uisti.ng and pl~d saw illills. The largest plant is that cf 

?orest I::idustries Corporation in Keneaa which consists of a 

~ture tactor,r and joinery pla.nt. Panguma Sew-

mill produces sawn timber only. The sawmiEs in operation 

have the following capacities (ret. 7.8.): 

AJumal Almual 
Cap~.cit;r !.roduction 

Poreat Industries C'orp. Kenema: 14,000 113 S,iCO :n3*) 60 
Panguma S:?.·.-1mill 7,00CJ ia3 .:,2co -~ 60 ... -· 
?orestr,r Dttision Sawmill Xaseva: 1, 120 m3 ~ '7 c: '.'!"! .. 42 -
Va.ikenda SaWlllill: 672 m2 

, 

St _, 

*N.!. Part of the production facilities was dest=oyed by the 

fire in 1977 anii a second tire in 1978. Accordil:lg to 

?IC .Annual Report 1978 the production of SllW?l tuber 

amounted to 2,866 m3 in 1977 and 4,~2 23 in 1978. 

The capacity of the planned Sileti. Sawmill nll be appraximately 

20,000 m3 sawn timber p.a. (ref'.7.7.). 
The waste from sawmilling is used as fire wood. The lllallagement 

ot Forest Industries Corpo::-ation is considering a develo~ent 

programme which would probably :!.nclude also the utilisation of 

wood waste and sawdu.st for the production of fibreboard or its 

gasification. 

The quantities of ·.-:ood saw in the e%isting and planned sa~­

mills given above do not j·..wtifJ the establishment of a viable 

puJp mill base& on waste f".rom sawmi:~ing. i wood pulp mill 

based on logs telled in forest C8.Illl0t be rec0l:lll1ended because ot 

very !ligh cos~ involved in felling alld hauling operations which 

include also the cost ot bui1'1ing access roads. 

8 

'!'here are also 30!!!.e technologictl proble:i.s involved in the 

production ot pulp fro;n m.lled topical specias· ':'heoretically ' - _.., 

possible to use all the species in the t=opical for9sts, but in 

practice the heter~geneitj" of l"'!.w material ~auses variations in 

pulp quality m:iaccepta.ole esc:e::::.~2.::: in s::a.11-capacity l:lills. 

An integrated 3,000 "':Jr:s/year mill based on natural forests 

was oper~ted as a pilot pl3llt in Ivor:T Coast !rom 1950-Sd. 
Economi.cally, the :nill' s capaci cy was too l~w to be proi'i ta'.:lle. 



The above findings ar.d consi·ie:=ations show that there are no prospects 

for a wood pulp :Dill in Sierra Leone unless an appropriate afforestation 

prograim:ie of planti."lg selected species of tropical. and sub-tl"opical 

softwoods (preferably pine) and fastgrowing hardwoods ·rill be uplem9nted. 

However, rith 10-15 years growth cycle this ca:c:not give ilillllediate production 

effects. 

Mangrove 

There is an aboundance of mangrove on coastal swamps in Sie:-ra 

Leone. Mangroves b.eve been alway9 selectively exploited. on a si::s.ll scale 

for building poles, tuelwood, charcoal, etc. Most species regenerate 

re&dilj umer tl:.ese conditions and do not requi:e intervention frolll the 

forester. A chip harvesting operation, however, is not selective. ~ore­

over, its scale cay be such that the claared areas are vell beyond the 

'biological capacity of' the species for m.tural regeneration. Replanti?lg 

would inTOlTe considersDle filla.ncial and manpower resources. 

irhe !118.llg:~e clearance would also effect such features as coastal 

erosion, the sobilit;y of sand bal"S, tidal ~d ~.zrent movements, :fish 

'breeding, etc. 

The harvesting end transport opentions in imccessible .'r .. -amp 

~~~ 11ould result in high eoat ot raw material delivered to the factory 

site. 

Thus the use o:f' mangrove as nw material for the production at pnlp 

and paper cannot be recomiended. 

?lagasse 

4 susar ce.ne plantation o:f' 3,0CX> acres (1214 ha) has been established 

in the Tici.nit:r at :Maaunta (see map - re:f'.6 •. ~2.) and a sugar lli.11 is ieing 

constl"Ucted vith the aid ot the goverl2lent of the People's lepublic o:f' 

Chilla. The productton capacit:r will be approximately 6,000 toD:!/:;ear. 

The llill is scheduled. to start operation early ne::rt 7ea.r: The coutent of 

iagssse is ezpected to be 25%, however, all ltagasse will be bu.mt as f'uel 

in the steam 'Doller and there •lill bo no Slll'J'lus of bagasse :f'or the 

production ot pulp (re:f.6.;.20 - 6.3.22). 

'/aste Paner 

At pr9sent all waste :f'rcm the pt"'inti!lg presses and f'rOl!i United 

Paper Company is being duaped or bu..-:it. The quant:!. ty of the ;ra.ste ~per 

th.at could be collected md repul:ped in a p.1pe: mill can be eati!IJS.ted as 

follows : 



k::ra:ft co?TUgated board waste from UNIP.A.C: 9-12 tons/year 

tissue VGSte f:rom UNI:PAC: 6-9 tons/year 

printing waste: Gove:rme:it Pr:i.n~...ng Dept: 9. 6 tons/year 

Atlantic Printers: 0.4-0.6 tons/year 

Canmercial Printers: 

Other sources: 

Rice St~ 

Total: 

1-1.a tons/year 
14-17 toM/year 

40-~ to"OS/year 

Rice is by far the most important single crop as it is cultivated on 

~pproximate]J 1 million acres (405,0CO !":ectar-es) by about 80% (1f far.ners in 

a1.l parts of the country. In 1979 the production was 251,500 tons ot 

cleianed. rice. A.s a result of the intensified rice developnent prog:-s.mme 

which the Gover:nent has embarked. on, additional 400,000 acres (162,000 

hectares) are to be cnltivated and the production of rice in 1985 is 

estimated. at 4:30,000 ions (ret.6.1J). 

'l'lle distribution ~ the rice culti?ation by districts am provinces 

is presented in the A.ppend.1% No.14 (:-ef'. 6.~4). Tlle hi.gilest is the 

:production ot rice in the l'forthern Province, especially in the Port 

Loko District. Notably the intensified rice developaent :progrsmme is 

expected. to cover areas in Mapatolon, Kassin, Part Loko, Makeni a!ld 

~g'burska in t:1e Northern Pro..,;:.JCe, as well as Gbwld.api, Moyamba and 

~in the Southern Province (see map - re!. 6.12). 

The common ~ctice is to han'est rice once a year: in H'ove!llber - uecember 

on upland plantations, up tll Jarmar,r on swamp plantations. The GoTernment 

ia encoursging the cultivation ot mramp rice because at higher yield. 

The rice straw is bei:ig left on the fields. .Accordi."lg to the informtion 

ava.ilable the average quanti ~ ot straw is 6 tons per acre ( 14 .e to:m per 

hectare)far all the rice ecologies (ref. 6.13). This figure seems to be 

uaggerated. Rather it can be assumed that the yield of rice straw reaches 

approxi:natel.y the same figure as e.g. in Eg::rpt: 2.4 tons/ha p.a. =~ 3.7 ~ons 

I 

I 



of str:iw per ton of rice. Thus the correspo?lding quantity ot rice 

straw available in Sierra Leone would be 900,000 to 1,000,000 toDS p.a.. 

This figure is comparable to tbat in Egypt where the anml8.l. producti.,n 

of white rice stands at some 270,COO tons p.a. and the cor:-espond.ing 

quantity of rice strali' reaches 1 million ton8 p.a. 

The consumption of rice strav for pr.1ping in Egypt is at present 

100,000 to 110,000 tons p.a. (ref. 7.13. J 

In Sierra Leone for an initial prod11ction of 6,000 tons of paper 

per year the consumption of :"ice straw would be 10,000 to 12,000 tons 

per y~ar. 

4.3. Otl:.~r ~'!'SY materials 

The chemicals used in the pulp mill depend upon the technological 

process. For the pulping of rice straw probably e. simple cheao­

llecb.anical pulping process will be most suitable, Yi.th coold.Ilg under 

atmospheric pressure done in ~d:'opulpers and followed by hot stock 

retini.Dg. In this case liae and caustic soda. rill be necessary. 

Sodium sulphite and sodiui; bicarbcmate are used in aono-sulphite 

batch cooking, caustic soda and chlorine - in th~ continuous Celdecor­

Pomilio process. 

Chlorine, aodium hn>oehlori te and caustic sods are neeessar,y for 

bleaching the pulp. 

The stock additives used in the p~per ::l!ll are: aluminium sulphate, 

roein, starch, soda ash and miscellaneous chemicals used in smaller 

quantities, like dyes, optical bleaching agents, etc. 

All chemicals have to be impgrted. No local price quotations for 

the chemicals were available. 

Utilities, :man~er • land. 

~ 

Sierra Leone Elec"trici ty Corporation's (SI.EC) power stations are 

located i.D: Freetown, Lungi, Po~t Loko, Rokupr, Kambia, Makeni, 

Magburala., Kabala, Koidu, Keilahllll, !enema, Pujehun, !o, ~:lnthe and 

Moyamba.. 

' 



.lgeney statiCDS: N' jala, Jil:Jm.y Gagbo, Xoyell.a, Da.ru • 

The capacity of ge~erating facilities (ret. 7.1.): 

Location Installed 

Canaci tv Wi 

SL:CX: Wes tern Area 26.505 

SI.EC Provinces and agency stations 13.9CJ1 

Private plants, Freetown 
n - ' Provinces 

Mining Companies 

~ater treatment plants 

0.781 

1.605 
38.195 

5.401 

nm 
Ca'Oadt;z !o!'tl 

15.970 

3.090 
n.a. 

0.256 

21.770 

1.700 

~buna l!y~Q-Electric Scheme with a capacity of 46 ~ of its first 

phase is in th3 earl;; pl.amli.ng stage. 

?or a pulp and paper plant of approxi:nately 1 '.'!tl of installed 

power the only reliable source seem.a to be the King Tom power s:a:io?": 

in Froetovn with a capa.d. ty of ca. 20 :.;-,.;. Outside ·iestern Area in 

relativel7 good condition are the power stations in ~o, ~enema and. 

Koidu, however, due to the limited capacity ot the stations the 

location ot a plant 'Ii.th such power demand •ifould create serious 

problems (e.g. the capacity of the Port Loko power station is 1 MW). 

According to SU:C rules the plants ..0.th high power demand should 

ba.ve their ovn generating facilities as stand-by. The supply will 

be rl th a high tension line (":: Cf.'· If the substation is Ill"Ovid8d 

by the customer the tariff is ~e S .oc :;::e. ~:I of demand per !llonth plus 

co.J.SUJD.ption rate e.5 cents per z·ih. ~ininum charge is !...e S. uu ::e !' 

month. If the substation i3 provided by St~ the consumption rate 
is ~c.=; cents per !:":it ~"li :he "'."1-:",i'.'.lc.::1 ::i".3.:::-~e ::..s !....e ·\.,1.,;.<..:1.; ::e:- -::o!"'.::: 

(ret.6.3.2?.) 
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'Z:::.e c.vc:·:::.:e e!::::..l:!.l rai:i.f:-.E =~es fro:i about 1, 750 IJI:l near the 

G··.; ~ea :frC1nt:'. er i~ tl;.e :~c:-t~-2st to about ~.! 600 tiri on t.'li.e cos.st near 

Liberian border. ~e an.~'..l.2.1 rai::fall averase for the whole ccu:i~ 

is 2,780 c::i. ':1he precipita:icn, however, is concent-re.ted in the ~ainy 

season be~1aen the :i.o:i:: .. "-ls of r:ay end !:ovecber. ~ere a:e the proble::is 

of flooC.in; d-..:.rj "'!£' the :=air.j· sea.son a.:!ld, conversely, the di!'ficul. ties 

in obtaining su!ficient we-ter su~pl~· du:-ing the dry sea.son (ref.7.1. 

end 7.2) ~he best ~;ater supply sche::i.e is operating in iTesterD: C-ea. 

The G:::i.a Valley ~rater Cci:::pa.ny o:riereo.tes water tree.t::ent plant with a 

capa.ci-:Y of 18 million ga.llor.s per day (81,720 rJ.3/dE..y) end p:-ovides 

wa"te::- to Freeto'lm 't.:l~ other settle::ents in ~fostern }:es. -fr"!l Sussex 

to .. ~le:!l To"-"Il.• The Gu:::a Dm reservoir (see map - ref. 6.15.) has a 

ca~city of 4,800 ::i.illion ge.llons (21.-8 :illion-:_:i:i
3) and can easily 

provide esti!:ated 4,000-5,000 m.3/day o!' ;m.ter for a. pulp and r:aper t:ill 

(:-c:f. 6.:;. JC:) 
The te.:-iff for t:-ea ted d!"inl:inc we. te:- is 0.40 Le/:1;:i.'( 1.so !ie/1000 esJ,l.) 

~-i= >;ater SU?:Pl:r sch~e in -:O"le :;:::.ovbces camiot :provide su:f'!'icient 

q_ua::rti ties of \·;ater for industr~l pur?Jses due to li=i ted ceplci ties 

(e.g. !o 360 ~3 /h,::enez::.e 400 •.=.3/h,, ?ort Loko 150 tl
3/h). 

~e fl~n- re.. tes of so:::.e '.iit:eer ::-ivers, lil:e R.okel, Sew. etc. have not 

been =ade ava~lab~e. 

?uel. 

A re!'i::J.ery is opera te1 at ::?'reeto;.?:l (W.ssy) by the Sierra Leone 

?e-:rcle'..:l: Refi::.i:i.; Co::::p:..:zy L-ti. ':".!l.i.s co:i.:;:ia:iy is owned. jointlJ· by the 

Go\"'erru:ent a~..d four oil co:ipa."'lies: 3ri tish Fetroleu:i, Shell, Texaco !!rica 

a:l.d ::obil Oil. The ;:.ar~eti.ng cf petrolctD prod.acts is beins done by the 

oil cot:i,anies. F°J.el oil is readil~· available i:l !'reeto"l.'Il and ~-Testern .u-ea. 

':'he oil cocpa.r.;es, however, decline deliveries of fuel oil outside Western 

J.:ea d-.ie to the s~ortage of transi)Ort facilities (ta,nl.:ers). 

':'he ::irice of fciel oil z-:.:.;plieC. in laxge qua.nti ties i:l '.Teste:-T:. J..ree. would be: 

0.81 Le per callon duty-!'ree, 

1 .23 Le -::ie::- ,;allon d.uty-;.a.~.d. 

.. ~ 

i 

I 



wrkers. 

study. 

A review of the avcra.i:;e man thl7 wai;es a::il 3alD..ri-ss 

.l ~Q.rge size ~-ror1:zh~~ 

lathes o~ various 

!!18.cb.in.es, etc. 

sheet and plate :~b~i:~ticn sho?, 

tool room. 

' :)~.,. 

... v 

ail~ .3, 1e-:C..iled 

~he ::.1tional 'tlorkshop ta.s :::.. co:r..siC:.er:?.":lls ,,?o-';e:.-:i:o.l i:.1 t::~ :::-~::.:..:..= 

I ... ,,.,, - 2' \ \ :-e1 • c ~ ) • . :, • 1 

a.ncl ::.ai:1t3n.?..nce o: p::.a..:1t eq,:.:.:.7-=!s!"'.ts a::d :..::;. ';l;,~ fabrication of ena:i:nee~in~ goods 

the 

the 7~Ci:J..i -:: .. 
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4.5.5. 

20 

'!'he ·.:ri "':er s~cests, l:o:~~er; "':o start with a ;.=oC.uctio?l of 20 tons/ d:!J 

(6,000 tons/yea:"). ~e ::.ac~i~es ..... ~ e~uip::e!'lt sh.all be :-ated :or a :2::"od·.iction 

0.:- ""1"' •ons/d.a.. ..,,,.,.,. ..,..,..,.,. "~ ~ ..,!'." -'-'.1e '"'i· ·' a-"•,.,... •'1-.e ~ .,.; ••al ue"'' cd o"'"... op"....., ... , on - .,V w .JI ..,,..~ ...... ~-'-•~ 1.t. - ~_., •"''-"• ...,._. •·-"'• ... -- ._.~w.v ..... 

o: the c.a:-ket :o'ith ?lo ad..:.it:.cnal i.."lves~e::it ::ost. P::-ovision s!loulC. be :::.:ide 

for the future eractio;i o:: a s~ilar pulp and. paper p:-od.uctior. li=e. 

P:"oduction nroio;r~e 

'!!b.e easiest and ::.ost pro:itable (ref 6.17 and 6.1s) progra!:l!:le woul~ 

be the production of r:ra.p]i:J& paper az:d ::a,cZ&gine bo~:-d ::ro::. unbleached. 

:::>ulp anC. fais is suc.;ested ::or start-up and i..'li tis.l period. cf o:pera ti on. 

~Otl the social point of view, ::.01;eve::-, this ~d.U3trJ sho·.t.ld. also ce.ter for 

cult'"Jral needs of the population, especielly for education.el needs. 

~erefore the 1r-iter s~5ests that ~e pulp c:.ill sha.E be eq,uipped. 'l:1i th 

bleachi.:lg de:pa:t:cent rl_sht :'ron the begi~ end ".:~e paper ::.a~ue shall 

be a oul "ti-:P"..U?Ose Fourdrinier capable of ~:-:du~~ at in"':-=!"7a~ '-1=-bletrched paper 

as trell as bleached pa.:e::.- grades for ':i:!'i ".:i.:l;" and ~::'~"1t:.:'.£ ~:.:r::;cses. '.::'.1.1.is 

~'ill involve ap~rol"iratel]' 1q:; hif;~er initial i.~~estnant cost but will also 

substantfal:y broaden the va:-ie~· of paper grades ::;iroduced. If g!'Oi:in& 

:!:J.rket will :..n ~ut:J....."""= e!lable a:i e~:is!.on of "the ;ro!1osed :iill the above 

first production line would conti=iue :ri fa ta.e pl."oduction uf ~r.i tin€ a.~d 

pri.:ltine; pa,er :::-rades only and fae new production line ~1: prod.'J.Ce 

ezcl1-1Sively unbleac!:c-d pul~. Z.a.e second pape:- :iachine woi.1.lC:. be an ::G r:.ac!:tine, 

,aper, and li.."le bo.?~. Ir. -:l1is case a p.s.:_Je:- cc:ive!'-::..!1S' !1l~t ::an'..lfa.cturi:ig 

o.s an indepe!'.d~nt r::.a.n·.~act::r._:i: ·.rri..i t. 

?'CL!= r:J:.t: 20 - 25 toru:i/da.y. 

An ine::pensive and si.::lple che!!lc-cecb.anical :p:-ocess is s::geested for the 
.,..,., .... 

scales foz- strar; bales, ca;:-,.;:.dt:r 50-100 k:, 

S-traw conveyor, 

st.·au cu".:ter, 

"::i:.o:..-er, 



hot stock refiner, 

dilution box 

vibrating screen 

rittler 

washer cum thickener 

washed pulp cllest Yi.th agitator 

washed palp chest pmp 

- screw press 
opening machine 

chlorination tower 

acid wash filter 

alkaline tower 

alkaline wash filter 

screen 

cleaners 

decker 

bleaching tower 

final wash filter 

storap chest. 

Other production processes tor the pulp mill, like e.g. eooldllg 

in batch digesters or a continuous Celdecor-~omilio proce:;is can 

be al~ considered, subject to competitive prices for the 

macllinery or convenient credit f'acili tias. 

PAPER MILL: 25-;o tons/da7 
(The stl"a'I' pulp drains very slowly. To a certain erlent it 

improves the sheet :t'or.m tion, howner, it seriously limits JS per 

uchine speed. Therefore for a given production rate the rated 

eapsci fy o! the :pa.per machine should be higher.) 

!lasic equii:aent: 
!)'drapulper tor repulp:ing ot imported wood pulp and waste 

paper 

!ydrapulper ertrsction pump 

5 - 6 beaters or refiners 

2 de:f lakers 

.. 



3 - 4 mlli.ng chests with agitators, the ca:paci ty and 

nmnber of the chests to be in accordance with the design 

ot the stock preparation section 

?Dachine ehest 
Pourd1-inier p1.per machine with a capacity 3()..40 tom/day, 

required to cover a Vi.de range ot grades and of basic 

veighta (t?'om 60 to 3~ g m2). 

overhead crane 

rewinder - slitter 

sheet cutter 

gaillotine cutter 

2 lif't tork tracks 

.AUX!LIA!Y .AND SERVICE DEPAR1'1ENTS: 

Pumps tor #le pumphouae 

lleftted water storage tank 
Ef~~ue~tsaettlillg basin or lagoon 

steam boiler 

l!ack pressure steaa turbine + genen.tor 
( Si.Dee Sierra Leone Electricity Corporation requires tha+, an 

•ergenq power generating unit (ref.6.3.29) be installed, 

the mter StJggesta to inatall a steam turbine instead of a 

cliesel generator set and to generate power eontimiously, thus 

reducing the cost ot pmebased. electricity. In this ease the 

steam boiler should be constTucted for higher steam pressure.) 

?n.ectn.~sl su~stati<J:l with a 11/J. ~ :Ci/ tn.nstor:ner 

- Maintenance workshop equi;nent ( lim:i ted to !llinor maintenance 

jois on.13' - ref. 4.4.5.) 
Laboratory equipment for aualit; tests 

Fire fighting equipnent 

Vehicles (motor-car, minibus, delivery V!lll, 2 lorries 

2 light tractors 7ith trailers). 

It is recoim:iended to consiier ss an 1lter:lative the purehase o! 

reconditioned second - band :nachines. Tb:is •.fould reduce 

eonsidel'Sol1 the invest:nent cost and increase the p:rofit:!bility 

ot the mill. 



4.5.6. Preli::1inar;r estlla te o'! invesbent azid. prod::.i.etion costs 

The invest:nent cost est-'...mate tor the pulp snd paper Iilill outlined in 

sub-section 4.5.5. above s.s well as production cost est-'...mate related 

to the production capacity and prosremme di3cussed in sub-sectio?l3 

4.5.3. am 4.5.4. are prellmim17', based on reports from other mills 

and persoml. experience. No price quotations from potential suppliers 

o't 11&chinery and ot raw materials wen available. 

Pollowing asStmlptions have been made: 

a) The f'urnisb compositions for unbleached and bleached ~per 

grades vill consist or 8~ unbleached or b!.eached straw pul:;i 

and of 2.C1f, unbleached or ~leeched imported wood palp accordingly. 

b) 'l'wo eases have been stadied, each case at tb:ree different production 

lenls; case 1 - production ot bleached and unbleached gl'!ldes. 

Case 2 - production o£ unbleached grades onl.7. 

Case 1 - Production at: 

pr.int:i.Dg p!per (tpa) 1,000 2,000 3,000 
writing paper ( tiB) 500 1 ,OCX> 1,500 
Wl'8ppi:cg paper (tpa) 1,500 3,000 4-,500 

Total (tps) 3,000 6,0CO 9,0CO 

Case 2 - P?'oduction ot wrappi?lg paper only: ;,ooo, 6,ooo am 9,C:OO tons 
per amuza. 

c) Yield of pulp froa rice straw is asSUlled at: 

'.35% tor bleached pulp 

55% tor unbleached pulp. 

d) Price of stl'a• is estimated at 10 Le/ton, of unbleached wood 

palp at 350 II/ ton and of bleached wood pulp at 400 Le/ ton. 

e) Prices ot elld prod'CCt: 

Prin~ and writing pa per 800 Le/ ton 

vrappilJg paper 600 Le/ ton 

!) Co3t of building: 

5,000 m2 at 400 Le/m2 • 2,000,000 Le 



g) Intersst: 
1o% on 1/2 i.lrvestzunt cost. 

h) Income ta:: 

3o% on gross profit 

i) Depreciation: 

8% on machinery 

~ on buildings. 

Illustrative projection ot financial operating results is given in 

Appendix Lio. n (ret .6.17) for ~ase 1 and in .1ppendi% No.18 (ret. 6.18) 

tor case 2. 

Site selection 
To select a site suitable tor tile constraction ot the f'actor,r, vari01lS 

sometimes discrepant, premises are to be taken into consideration. 

Prnail.iJJg is the opinion that the pulp and paper mill has to be located 

in Western Area, with an option either near to Waterloo (location 2) or 

in the vicinity ot Toke and No.2 settlements (location 1 - see ma-ps -

ref. 6.12 and 6.15). These locatio:cs bave tollcnr:Ulg adftlltages: 

Short distance :f'rom ?reetown where :ziajor customers at the mill 

are located. (re!. 4.1.4. and 6.9). 

Availability ot port facilities at a short uistance: mschiner,r 

and equipnent as wll as some of raw materials (·..rood pulp and 

chemical.a) will be delivered. by sea. Exported paper rill also 

be shipped ~ sea. 

- !oua1DC tcr the mill persomiel is easier available in Freetown 

than ill the provinces where the cost of building a housing 

estate would add to highe-r investment cost. In ease of location 

in W'estem Area onl.7 few houses !or the emergency personnel are 

to be lnd.lt at close distance f'rom the tact0?'1· 

An.ilabili tr ot utilities. Pov er can be supplied trcm the Xill! 

Tam power station (r9:f. 4.4.1 ) and water can be tapped from 

G".iJ118. Valley reservoir (ref. 4.4.2 ). 

Repair taeili ties ot the National ~icrk3hop in F:-eetown at 

short distance (ref. 4.4.5 ) • 

- Fuel oil c~ be supplied only to 3ites located in ·.restern \.r'4 

(ref. 4.4.3 ). 



Dis2lvantageous are: longer distance from sources of straw suppl.Jr, 

more troublesome acqui3ition of government land and the fact that 

these locations ·rill not contribute to the developnent at rural areas 

in the provinces. 

In case, however, that the develop!len~ strategy of the Government 

would require i;o locate the pulp and paper mill in the provinces 

an alter:l&tive site (location 3 - see ma:p , re:t. 6.12) is suggested 

in Port Lolco District, near to the brid8e crossing the Rokel river, 

on the road from Ma Siaka to Port Loko and Lunsar. This site is close 

to sources of straw SUpPly and not ve-ry far from Fredtovn rl th a .!'a.irly 

good road connection. The n"iter has bad the opportunity to see that 

even in llid dry season the ~oksl river still carries a considerable 

amount ot water, however, no firm deci~ion in respect of this location 

can be :nade until the reports on the flov rates of the river are studied 

and the possibilities of suppl7 of po-;1er and of fuel oil are thorou.~!::ly 

e::ramined • 

5. RECOMMENDATIONS 

5.1. It is proposed that a consul ting organisation s~ecialized in the field 

ot pulp end paper industry be hired to carry out a detailed f~sibility 

study comprisiDg: 

evaluation ot bids :f'rom potential me.chinery suppliers a?ld 

selection of equipcent best fitting to production targets outlined 

in s~b-sections 4.S~3 and 4.5.4 above. 

preli:iinaey design of the pulp and paper mill in accordance with 

technical specifice:tio:cs ot the selected. equi:pment, 

fiIJB.l selection ot the factory site, 13.nd survey maps 

detailed requirements ot utility industry in respect of the 

project, 

detailed investment and production cost estimate based on price 

quotations :from the suppliers of i::achi!lerr and at raw materials 

train:.1ig prcgram!te tor eupervisory and technical staff. 



5.2. It is pro~osed that OODO be requested to provide further technical 

assistance, in particular to find a con:..·..ilting organization and to 

ca.-ry out the detailed feasibility study. 

5.3. lJNIDO to be asked to provide assistance in :procurement at equipment 

for the mill. The possibility at purchase of reconditioned second-i:and 

machines should be explored. 

5.4. It is proposed to carry out the survey of external :markat for i:e:per 

i~ neighbouring countries. 

5.5. The Ministr7 of Trade and Industr.r may adopt measures necessary for 

the realisation ot the project: 

prepare the project budget and negotiate with developnent banks 

and donors at capital aid the possibilities of financing, 

take final decision on implerutation o! the project 

decide which institutions or corpora. tions are to be :nade 

responsible for further planning and preparatory work. 

provide the lend for the construction of the !llill. 

draw up provision on Goverr.ment policy in respect af invest:nent 

incentives, taritt pt"Otection of this new indust:cy', etc. 



Post title 

Duration 

Date required 

Duty station 

Purpose at project 

Duties 

- ?7 -

API'E.!"mll No.1 

6.i. JO~ DF.SCRI?l'ION 
SI/SIL/79/802/A/11-01/32.1.E 

:=!zpert in Pulp and Paper Production 

3 m/m 

As early as possible 

Freetown vi th havAl ri thin the countx-y 

To stuccy' the possibilities at starting a pulp and 

paper industl.'y in Sierra Leone usi'"'g locally available 

fibro"DS rav materials. 

The expert is expected to: 

1. Carry out a market survey to determine the local 

demand tor the different types of ~pers and board. 

2. Make a study on the quantities of nv material9 

available in the country like straw, bagasse, 

cotton ~aste, ·.r.iste paper etc. 

J. .Ana~ze whether under the given conditions the 

small-scale production of pa!'9r or board is to 

be recommended. 

4. 11!.aka a first prelimimi.17' la7-out and cost estimate 

tor such a small pulp and paper pl.ant. The e:z:pert 

will also be expected to prepare a final report 

of his mission setting out the find.illgs of his 

mission and his recommendations to the ~ovt:-:=ent 

on further action vhich might be taken. 

.. 
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QUALIFICATION: 

!ACX: GROUND 
ntPCRMATICN: 

Universitj degree or equivalent knowledge in pulp and 

paper technology using non-woody fibers and waste paper. 

~lish 

1 • !ac]cground and .1ustifica ti on 

With local demand for all types of paper rising, 

the Ministry of Trade and Industr,r is studying the 

possibility of establisb:ing a. pulp and paper indust17 

in the cc-.lllt%y. Sierra Leone is virtually a non­

produc:ing country as far as pulp and paper are concer.ied; 

about 5,000 tons of paper and board. were imported in 1977. 

Assistance is needed to stud.J the possibility at 

establishing a pulp and 19per mill usi:cg mainly locallJ' 

available rice straw and other agricultural waste materials. 

I 

t 
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APP.8lDH ~ro.2 

Name and function of project cou."l.t.:?r::;a:-t: 

Mr. Sama S. Ban,ya, Assistant Small Industries Officer, 

Ministry of Trade and. Industry, Freetown. 

11 ?ebruar-J, 1980. 

Concluding iate of assignment: 10 i.{ay, 1980. 

.. 



6. 3. 2. 

6. 3. 3. 

6. 3. 4. 

6. 3. 5. 

6. 3. i;. 

6. 3. 7. 

6. 3. 8. 

6. 3. 9 

6. 3. 10 

6. 3. 11. 

6. 3. 12. 

6. 3. 13. 

6. 3. 14. 

6. 3. 15· 

6. 3. 16 

6. 3. 17 

- 30 -

t.IST OF P::?.SCNS CCNT . .;C'l'.:.D 

Mr. M.S. Konteh Deputy Secretary, Mini~try of Traie 

and Industry. 

Mr. I.?. Contreras 

Mr. C.D. Williams 

Itr. Sheikh H. SesaY 

Mr. ii.B. Mwm 

Mr. A.R. Seffar 

Mr. A.P. Koroma 

Mrs C.H. Lans:ina 

Mr. 1.E. Harleston 

Mr. S. Shafqat Ali 

r.tr. S.H. Langley 

Mr. Sa111 J.E. ?rietz:;er 

Mr. L.C. ?orster 

.. 
J:i:nes C. 'I"..l~t i.'J.r. 

Mr. Sanusi :J,,en 

Principal Industrial Jevelopcent 

Officer, Ministry of Trade & Indl."..Stcy. 

Director, Central Plan..~in5 Unit, 

ML:istrJ of Jevelopment & '2'conoT.ic 

Plannini;. 

Senior InC.ustrial Jevelopment Field 

Adviser, UNDP/mrIDO. 
Permanent Secretary, ~inistrJ of 

3ducation. 

Principal Sducaticnal Officer-Prim3rJ 

Sc<ools, !-!inistr-J of .:::d.u.c:ition .. 

Per.nanent Secreta?"J, ~<!inistry of 

.Agriculture of Forestry. 

Chi"!f ~gricul t".lrist, Mi.dstcy of 

Agriculture ::.nd. For·::strJ• 

Assistant C~lief ?orest Industries 

Officer, Minis ~ry of -~e;ricul ture and 

Forestry. 

Seuior St;;tistician, C~ntraJ. Statistic 

Office. 

Controller, Customs .:ind 3~cise Jepar"tmi 

·ream Le'.ld.er, rr.mP/ffi;r:-0 Pr-Jject: 

Industrial D<:!velop:n"!n-1; Pro ram:ning and 

?!'eject ;<;l;:ibt1ratior •• 
- ,.. t c . ~e~u~y ~over'lI!ler. •r•n~er, Governme .1 ~ 

Prin~in: J~~8r~~~~~. 

Lti., Freetown • 

Co:-:t~e~·:;i.~l Prin~"r<: Ci:-:n-:- :~:· L-:d. ?/tcw 

.. 
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6. 3. 18. Kr. Orlando ?rice 

6. 3. 19. Mr. Guo Shude 

6. 3. 20. Mr. Hunc 

6. 3. 21. Mr. ~o 

6. 3. 22. Mr. Lin 

6. 3. 23. Mr. Jozs~f Kucsera 

6. 3. 24. Mr. J .T.:!). Lewo.llY 

6. 3. 25. Mr. J .J • Stoll 

6. 3. 26. Mr. M. larber 

6. 3. 27. Mr. M.M. SeSa.Y' 

6. 3. 28. !·bl M. J ;:ibber 

6. 3. 29. Mr. s.:s. Jones 

6. 3. 30. Mr. s •. ~.H. 1'1illio.ms 

6. 3. 31. 

S.L. Ltd., (tFIP_.v;), Pree-f:c'.m.• 

.a-: ache, :.'mbassy of t:·1e Peo!Jl'~' s 

]epublic of C'.1i 'lq in t:1e J.e:·ublic 

o~ Si~rra Leone. 

Coordinator, Sugar Gom;--lex, Mamu.'l ta. 

Team Lea·:er, Su~ar Ga'le Pl2ntation, 

Mamunta. 

Workshop, Fr 0:eto~"'1. 

Jeneral :.!'"n;iger, Fores+, Industries 

Cor~or3tion, Kenema. 

Sierr::- L~o!le, n:~~d Cf:t"ice, ?:-~atown. 

Chemist - 3 Jivi:::i:::i cf ~!:~ 7.!ni. "';ed 

,:. frica Co:·~e.l'l.7 of Sie:'!''.l Leone t::i... 

.. S L .. <1J.::;er, •• 

Company, F'r~eto·,m. 

Assist~~t Ji~c:~~, 
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APPBNDIX NO. 4 

6.4 IMPCRTS OF ~AJIR. PA.Pm!OARD AllD PAPEEt PRODlETS: 1975-1978 
Q.U.:U'lTITY (TONS) 

It• •o. Camod.1t7 1975 1976 1977 Ja.naa.ry - June, 1978 

641-100 Newsprint 79.492 117.445 163.844 62.661 

641-810 l1Dcoated printil'« aZld. 
Writing papers in rolls 
or sheets 158.500 100.827 118.055 74.807 

641-820 Other paper and paper 
board simply ti.Di.shecl 104.740 158.457 161.658 33.440 

641-830 Iapregnated. coded and 
decorated papers etc. 181.173 118.157 55.902 35.117 

641-920 CClllpoaite paper and 
paperboard in rolls 
and sheets 15.958 3.252 0.559 9.707 

641-930 Corracated paper or 
paperboard in. rolls 
and sheets 69.928 143.770 99.404 40.a59 

641-940 Ruled or aqurect paper 
iD roll• or sheets 318.692 20.1 '76 89.443 42.790 

64Hl970 Vall paper and 
liDcrasta 2.032 1.525 1.016 4.015 

642-110 Pacld:ag containers ot 
paper or paperboard 523.344 636.724 642.670 501.390 

642-200 Correspondence papers 
and &Uftlopea etc. 103.673 61.645 55.soo 57.884 

042 .. 300 J!:ierci.ae books, registers 
etc. of paper ot 
paperboard. 296.364 145.142 123.137 95.999 

642-930 Paper cut to size not 
els&llhere specified 277.528 128.524 197.029 100.827 

642-960 Articles ot paper pulp, 
paper or paperboard 163.031 170.501 158.66CI 43.756 

!otal 2,296.453 1,006.145 1,867.177 1,103.252 

Source: Central Statistics ot:tice, TOV81" Rill, Preeto1m (ret. 6.3. ~o.) 

(J'ar the purpose of this report statistical tigurea have been caapated into metric 

tons: 1 c;rt. • o.05ce2 t I . 
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APPRNDII :SO. 5 

6.5 IMPORTS OF PAPAti, P.APER!OARD .:Jrn PJP!!R PP.ODUC!5: 1975 - 19'78; 

It• Bo. 

641-100 

641~10 

641-820 

641-920 

641-930 

641-940 

641-970 

642-200 

642-:500 

642-930 

642-960 

V.~UE ( L:C:ONES) 
1 us~ === 1. uc:: Le 

Co1111todity 1975 1976 1m .Tanuar,r - June 1978 

tmcoated printi.JJg a:a4 
writ~ papers in roll.a 
or sheets 200.007 133.500 189.457 116.822 

Other paper and paper-
board siap~ tinished 115.4'5 181.021 269.60'.5 46.776 

Imprepated, coated and 
decorated papers etc. 180.768 133.621 99.092 103.782 

Composite paper and 
paperboard ill rolls 
or sheets 16.701 4.764 2.421 10.143 

Corrugated paper or 
paperboard in rolls 
or sheeta 65.924 156.457 89. 742 31.516 

Ruled or squared paper 
in rolls or sheets 315.918 23.170 124.574 41.623 

Vall paper and liJlcrusta 1,955 3,ao3 162 5,837 

Packing con:tainen ot 
paper or paperb081'4 5'8,280 

CorrespondeJJCe papen 
and envelopes etc. 186,911 

Exercise book&, registers 
etc. ot paper al pape1:1-
boa.N 555, 962 

Paper cut to size not 
elsewhere speci:f'iecl 408.556 

Articles ot paper pulp 
paper of paperboard 272,902 

796,821 1,002,713 

124,356 2ce,920 

275,575 357.615 

212,'44 416,872 

Total 2,895,689 2,528,014 3,324,003 

819,523 

167,484 

164,476 

141,601 

1'5~075 

1,922,494 

Source: Central Statistics otfice, 'l!Olfer !ill, Freetown (ret. 6.3.10) 
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Item No. 

6d1-100 

6.11-810 

641-820 

641-830 

6'11-920 

641-940 

6J. ~-370 

642-110 

642-200 

642-300 

642-930 

6.12-?60 

SourcP: 

-. - ;4 -

6.6. DI?ORTS OF PAPER, ?APERBOAHD A.'ITl PAPER 
PRODUCTS: 197 3 

~uantity (to~s) and Value (Leones). (1 USl = 1.05 Le) 

Commodity 

Newsprint 

Uncoated printing and writing papers 
in rolls and sheets 

Other paper and oaperboard simply 
finished 

Lnpregnated, coated and decoraced papers 
etc. 

Composite paper and paperboard in r~lls 
and sheets 

Corrugated paper or paperboard. in rolls and 

Quantity 
(tons) 

128.625 

251.559 

50.261 

11 . 99.1 

sheets 35.218 

Ruled or squared paper in rolls or sheets 13.448 

Wall paper and linerusta 6. 454 

Packing containers of paper or paperboard 626.611 

Coi·respondence papers and envelopes etc. 263.857 

Exercise books, registers etc. of paper 
or paperboard 228.487 

Paper cut to size not elsewhere specified 269.J56 

Articles of paper pulp, paper or 
paperboard 

Total 2,281.005 

The Sierra Leone :;.uarterly Tr3.de Statistics 1/o~. LXVIII. 
No. 47 (ref.7.4.). 

Oct. -Jee., 

Value 
(Leans) 

27' 243 

1.1.), 700 

.C.6,409 

10,306 

15, 159 

10, 2')8 

5,56~ 

360, 737 

194,708 

275,224 

1 ')7 1 
/ - ' 

(For the purpose of this renort statistical figo.ires have cee!'l ~o'.'.lnuted. into "letnc 
tons: 1 cwt = 0.05082 t) 

.. 



NUMBER OF ST'JDENTS ATTENDOG SCHOOLS 

VOCATIONAL TEACHER 
PRIMARY Sf.CONDARY AND TECH1UCAL TRAINING 

YEAR SCHOOLS SCHOOLS TRAilHNG COLLIDES 

1975 204,409 46,835 840 1, 519 

1976 218, 376 51,564 571 1, 656 

1977 227,815 53,897 581 1, 7 J ~ 

197g 241, 48.:l 57,414 311c; 
/ .... 1, 868 

1979 225' 97 3 59,421 904 it 199 

1980 271,331 62, 332 J1 ~ 2,13) 

1981 287, 611 65,512 ?22 2,289 

1982 304,868 68,788 J3i 2,.:WJ 

1983 323,160 72,227 )ttO 2,620 

1984 342,550 75,838 J.19 2,803 

1985 363, 103 79,630 958 2, 199 

Source~ Ministry of Education, Freetown (ref. 6.::.6.) 

6.5. POPULATION ESTIMATES (mediu:n varian:) 

( thOUS3.rldS) 

1960 1965 1'.f70 1)75 1)~0 

2, 1 'l6 2,367 2,644 21 JP2 : 'lOI 
• ' - j / 

Source: National Development Plan 1?7.1/7~ - 1J7~/7c - i')?S/n 

(ref. 7.1.). 

APP ENJ IX ~ro • 7 

UNIVERSITY 
COLLEGES 

1 '6 i!2 

1,574 

1,5?4. 

1, 705 

1, 722 

1, 7 3) 

: '756 

1, 773 

1, 7?1 

1 , 809 

1, 527 

APPE:DIX ~ro. a 

·185 

: '"7"' 9 , 'r 



6.9. 

6.9.1. 

6.9.2. 

6.9.3 •. 

6.9.4. 

6.9.5. 

6.9.6. 

6.9.7. 

6.9.8. 

6.9.9. 

6.9.10. 

6.9.11. 

6.9.12. 

6.9.13. 

6.9;14. 

6.9.15. 

6.9.16. 

A.PP31'DII No. 9 

PRIHIIG ilD PU!LISBDIG EIT!RPRIS:EZ IN SIERU LECWE 

s. L. Government Printing Department, Freetown. 

Provincial Govm nment Printing Press, !o. 

Pro'f'i..ncial Govenaent Printing Preas, '[enema 

Provincial Govermaent PrintiJJg Prass, Xakeni 

Ye Jf>mt Presa, Freetown. 

Dail7 !ail Press, Freetown. 

Commercial Priri. .. ei-s Cam~ Ltd., Freetown. 

Atlantic Printers Ltd. Freetown. 

J.asocia ted Printing Jre• Ltd.• Freetown. 

•.B. !acauley Comaercial Printers, llssy 

lev Bra Printing Presa, Freetown. 

7ourah !q College Pr:i.nting Presa, heetovn. 

Odmltor Printillg Press, Freetown. 

llichael Kaur.ice Printing Yorks, Preetown. 

Joshua Printer11, Preetovn. 

!ummabu Printing .Press, l5o. 

(Ret. 7. 14.) 

.. 

" 
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6.1J. ~AJ09 ~CRSS: RSSERVBS. 

I 
' ~.· . ATLANTIC 
fj OCEAN 

• 

-- ln1ern11ion1I bovnclaoy 
I -·- Pr091nc1 bound•'Y 

® H11•0"'' cao•Uf 
o Prr ... nct 001111" 

·-'""'Old -Ao1d 

10 70 JO 40. 'SO Miiot 

ti· . :. 0 

0 10 JO JO 40 90 .......... 

L::..n ____ -
Forest Reser'tes: 

1. Colony 

2. Kuru Hills 

3. War a War a Hills 

4. Loma }'.ountains 

··-··- -- a 'ft 9W 

5. '!'onkoli 

6. Kangari 

7. Nimini 
0 Sank an >Je 

E·A 

• 

R 1 A 

.. ...--..:.. .. -.. -.... _________ ,.,_,.. _____ . .,,,.,..,.~,,, .... ,~ ........... , 

and Tama 9. Gori Rills 

Hills 10. Kambui Hills 

11. Gola west 

Biriwa 1 2 • Gola fl' or th 
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APPENDIX UO. 11 

INP'QR&TION ON GlU!LINA .AllORE.1 

IN SIERRA LEONE 

Acreage about 18,750 acres (7588 La) 

Location of 
Plantations -

fro• 1 19ar to 45 years. 

Pl.antadons have been estsblished all 

over the country mostly innarrow strips 

along major roads. 

TOTAI· IIELD PROOO'CTION PER ACRE 

5 Years 25.e cu..tt. (1.so m.J/ha) 

7 " 138 • (9.65 " ) 

9 " 432 II (30.21 " ) 

11 • 665 " (46.50 " ) 

17 " - 877 " (61.3'3 " ) 

The aboTe prod~iction. figures are applicable only to 

the Eastern Province and on quality claes 1 atias. 

Yielcls in the Northern Province are comparativ3lY 

low91". 'fhese !or the Southern Province are intermediate. 

Source: lllinistry ot Agriculture and P'orestrr (ref. 6.3.8.) 
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6.12. MAJOR P.!CE C~LTIVA~ION AREAS. 
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1 t 2' Proposed sites for the parer mill in Western Area. 

3 - Alternative site for the paper ~ill in Port Loko District. 

4. Mamunta sugar Complex. 
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Year Area. under C1J.ltiva~on (Acres) Annual Cro:p of ?..ice 
( .... e ........ ~c .._ons) 
....... ".J..- " 

1975 866,000 259,800 
1976 933,000 279,900 
1977 1,053,000 315,900 
1978 878,600 219,650 
l~7~ 1,006,000 251,500 
1980 rz::i 1,076,000 322,800 E-< 
1981 < 1,184,062 355,218 
1982 :::E 1,242,651 372,795 H 

1983 e-. 1,305 ,482 391 ,644 
1934 C/l 1,370,600 411,480 rz::i 
1985 1,439,200 431,760 

Cla.?.~ed rice = 50% ~illin-: of husk rice. 

Aver~se y~eld o: husk rice U."lder dif :arent ecolo5i~s, i.e. upl~~d, 

Si-r3!:lp, bolil~!ld., .;:::-assla ... "ld.: 0.6 tons ::ier acre. 

Avera:;:.< qua.::iti ~ cf str!lli for ~1: the ::::":.ce ecolo:i ~3: 6 tons :;:er a.ere. 

Source: ::inistr:r of ,\_,""!'ici..;J. t1i=-, an.1 ?ores try (ref. 6.) .8) 

.. -

' 
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6.14 

Districts :~ea. U!l~::r rice "' ,:J P::oC.uctio~ 
Cultivatio~(~ectares) Area (Tons) 

Bo 43,314 13.2 61,745.82 
'Dont!ig 5,686 1.7 6,554.01 

_&yanba .!.5, 110 1 :;.s 59,537.67 
Paje1:'..:!l 15,206 4.7 1S, 178.01 

~otal 3oathe.."'?l P:-ovi~ce 109,315 33.4 147,115.51 

Ka.:.l.ahun 21,413 6.6 29,461 • .!0 

Kenez:a 39,055 11.9 60,520.33 
l:e!l.O 16,948 5.2 26,727.61 

~o tal -::'.as t em P:-ov:.nce 77,416 23.7 116, 769.39 

~oubali 21,782 6.6 25,30S.37 

Kawbia 25,459 7.8 33,e..;.o.51 
Zo:.nadugu 1s,912 5.8 23,927.03 
Port Lol::o 43,459 13.3 67,422.3,~ 

:'o:lkolili 29,6'J8 9.1 21,571.85 

Total ::o:-t:1<?!':'l ?rc·.r:.n::e 130,220 i,2.6 177,670.10 

.. .. ' ,, es .. e:-n .'!.ree. s;2 0.3 1 ,323. 79 

Tot.J.l .... 
·:>l.c=ra Leone 325,204 1oc.o '.42,S?e. 79 

(:?or t':o· :::11:-poae o: tlli~ !'e::o::-t area ~.md.e:- ~·:.ce c::l tiveti.,n 

has beer. co=·":"'.:'~d in~c h:c·~ci.res: 1 acre = 0.40463 hz...). 



APPE~DIX No 15 

6.15. Map of the 'tlestern Area.( Freetown Peninsula) 

Al>crdccn 

WESTERN AREA 
(FREETOWN-PENINSULA) 

~ Settlements 

Roads 

Rivers 

!! r.[5 l--, 

...... 
• ... .,. 
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r' ; - 1- - - ," ~ <-

£~ A <""' '- ;, 
c,~1 "' ,1 ' NORTHERN 

~. r· ,.,.J P'=IOVINCE 
~./ JI ;:."'? 
~,./ '-\ I ( 
I ,_ .,,; \ 
I Iii ... __ ..., ....... 

\. ~ 
) 

Newton 

:.--~-~1 
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Of:ice st.:i.:!' 

:7ur:ber 
of shifts 

1 

3 

s~pervisors 3 

Straw cuttine 3 

Cocki:::Jt;, refi!:.i.::i,;,screening, thickening;3 

3le2.chi:J€ 3 
P Al':R IZ'ILL 

Superv:.sors 3 
Stock :prepar:.. tioll 3 
Paper ~chine 3 
Reuinc':.er-sli tt~r 3 
Sh set cut"!:er 3 
Gtill -;:.:e cu"tt=r 3 
S°.;J.eet SC!9~:1.; 2 

Pac!:::..;:.n.: 2 
~LA-lJ:ilY s:::-:7:c::::s 
P1.::p l1ouse 3 
3oiler llo'l:e 3 
Fo~;er gen~rs. ';or 3 
r:ai.n ~em.!lce ~c::-l::3ho? bec!"..:.=ic.::.l 
~nd e1 .,.~.·-··er.,) :; .. _ ... ~- - --
Dr:..vers 1 

S-!:orel:c;i~:iers 2 
::a ter:..::ls :: :?..r. d.l :!. r.; (offloading and 
stora£"e o: ra~-r ~:--. ·; .::?-:. ~:s, loc:.ding 
of p:.·; d '.lC ts) 

I:i-.er!llll -::r.?..npo~-: 3 
Gene:;.-c.l •:or~ers 3 
:; a ~c:i: :an 3 
labor.'.l -::or:• '2' 

--· ~ -i 

--~~. 

:'o~:?l nu::be:- of 

4 

e::.:iloyees 

3 

2+6+4 

3 

3 

+ 15 

4 

4. 

3 + 9 

6 + 24 

3 + 9 

3 + 12 

3 + 12 

3 + :; 
;, + E 

3 + 3 
20 

'2' ~ c .; 

3 

3 + 3 

3 + 3 

+ 4 

s 

12 

9 

9 

4+5+1 e+6?+152 = 244 
H- Le.."'..c:i;11,; =.;;.::.::;eri:::.l s-:~=-~·: l.:1,')00 ::-er :lc~t::1 (e!:):2.'t:°:..:.-;es: :.::;,ooo) 

A.:!_,...1:__-~--• ed ,• ,.,r; 0•""1·-.""'~~ 0~.L. •• .... -1-.." ,,,_ ~,_:.'":"I~,..:, .,,.,...r· .. ~.,. (-:'.'11t~~....,. .. · ~c-' ... _. -.-:ot•"-6.·~~ _ _ _ ........... 1- .......... ,.., ,,...,_ •• _ ..... ;J w .. _____ 11 ...... .... _._ w-A.;.~ "-- •I• .,, ......- __ _ 

T ,,, • .., 1 ' "'d · ·o-'· ~ ... ( '-.,c:,.,, I'',,, .. )· r ~1. O!"'-• ,.,_o ... ._...___ . ···-· .., ~ ------ ... ~' . - ._-, 

U - ~:i.sl:ilhC. ~7:::::er: Le 40-50 per month. 

1 USS = Le 1 • 05 



Sales: 

Costs: 

St~w 

.]1:.c:Uc::.ls 

Total ~":i :!a :e:;icls 

De!J::-ec:.a t:.on 

Po~rer (elec~:.c, :~,1el) 

0th er over!1eads 

:'ot?.1 costs 

~ross pro:·:. t: 

Inco::::le ta=: 

:ret :pro::. t: 

!nve3:tlent: 

.... 
lJ:'O~,i .. ~ o: J.:lle3 •. e" " ~s ;,, 

")ro"..:.. .... ... ;,s ~ o:, i!:'T! ·;.:; ·'::J.·3-:: t .. w ·- " 
., 
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~otal 

3,000 

2, 1080 

i::i:: 
.I./ 

22) 

230 

510 

2;-0 

605 

160 

1 'iO 

1, E2.5 

415 

-~37 .5 
1 ".) • !:; 
' - - 'c' 

562 
1 : '7 -, 

s,oco 
2,500 

270 

2,7:0 

.. ~'f ::-J:..~ :~o. 11 

6,0IJO 9,000 

4,2000 6,300 
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Pover (elec-:rl.city, fu9l) 
0-!:her ove:heads 

Total costs 

Gross p::-ofi t: 

!!lte:-est: 

Inco:ie ta.%: 

Inves "tr.le::.-:: 

::achiner.; 

Land <-.nd buildi~--s 

iior::i;:c capital 

~otal i:ivest::ient 

liet pro:'i-: as % of sales 

!Tet pi·o:"i t as ~ of inves-::ia:rt 
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Total 
3,000 

1,800 

45 
210 

90 

.345 
260 

525 
1.;.o 

120 

1,390 

410 

383.5 

l2~ 

506.5 

- 96.5 

5,000 
2,500 

l:ZO 
7,670 

P=-oducti.on (tons/veer) 
6,000 9,000 

3,600 

9o 
420 
100 

700 

260 

525 
280 

150 

1,945 

1,655 

392.5 
A.;i61~ 

889.0 

766 

5,000 

2,500 

350 

7,850 

21.28 

9.76 

5,400 

135 
6)0 

280 

1,045 
260 

525 
420 

300 

2,550 

2,850 

~1 

855 

1,256 

1,594 

5,000 
2,500 

~,o 

a,020 

29.52 
19.86 
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Sierra Leone Gcver:ll:l.e!lt, rn.tlstry- of :Jevelop:ie:i.t an.d ::conooic Pl~z. 

Cent::-:il ?la:.ninc Unit: ~~ticnal ~evelopl:le!lt Pl~~ 1974/75 - 1978/79 

Siena Leone ~cve~ent, I-a.nistry of DevelopI!led ~d. :::conccic Planning. 

Central Planning Unit: lfa.tione.l Developme!lt ?la?:. 1974/75 - _ 1978/79 

{Ccndensed Version). ~reetown, Dec.eiilber 1975. 

Sierra. Leone Gove.rm:tent. Central Statistic Office: I.e."'Ticultural 

Sta.tistical. Survey at Sierra. Leone 19'70/71. 

The Sierra. Leone ;;uarterly Trade Statistica Vol. Ll:1III. Oct.-Dec., 

1973 No.470 

T. !. m:ll.te: ?crest i.:lventory o:f' the ~ola Forest ?.eserves. FAO, Ho.TA 

3155, Ro~e, 1972. 

~. ~offi:le, G.S. Welsh: Possibilities for the ca~ufact"~re of ::rood 

Based ?miels. P~O, t:o.Tl.. 2742, Rol:le 1970. 

!'easibili t; Study on the T!I·:B3:: lEDU:T:rr CC!~t= =:r~:l.. for the G~r.:an 

Agency for Tec:!:mical Cooper~tion prepared by A...~1TA Indust:i.e - and. 

Unternel:::::ungsberatung G::Lb~, ~burg, Hey 1978. 

P0'.?3:.J..L.~ - R-Jl:!.ll:lian State :'.:nterprise for ?oreign Trac.e: 'B'easibili ty 

re:port and ~arket Survey. Logeing and tioodworking Industries. ?.epublic 

of Sierra Leone. Vol. 1: Generlll Data. a.nd Ecket Survey. F=e!=tU'ed. by 

Reseaz-ch and Design I:isti tute of ·.:ood Industcy, :Sucharest, :?..w::ania, 

.. :.:.icust 1975. 

S.L. '.::es~r.ni..i: Chemo - :·:ech3nical Ful;ing ?!"ocess fc:- ?u.l:;;iine A.;-ricul tur2.l 

?.esid".l.es fc:- Si::lll P2:per l:ills - .ll. case Study. ?aper fo:- 2";~ ~1crld 

?crest:::• :cn.;rezs J,.,,.,._.,rt:i, Oc~cber, 1978. 
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Sc.all Scale ?::-odu.ction of :"..lltural !'a:t:ers. ?;..O :icr~:illb P~per 15, 

::!'o DP/:'!r!/74/026, October 1976. 

Otto Goe!:.re: Bellmer-.Anlaeen fuer Stroh::albzellstcff. Ueues Verfo .. 'h.ren 

~ur i wirtscha.ftlichen Produl:tion von Faserstoff f-.ier hoch1fertige 

Wellpappen - Rohpapiere U.."l.d "foll~appen. :Bello.er-Post Iil.tteilun~ !fo.9, 

SepteI:lber 1978. 

Eenryk Szo'ka! Etude de possibilit~ de cr~er Wle industrie·de la pate 

et d.u papier en. Guin&~. 

la x!publi~ue de Guin~e. 

3.a.:ppcrt Final pr~p:!I'~ pour Le Gouvernemer:t de 

U!TJ."XJ/TS/$!./74/001/1 f-01/04/, F::br~a..-y, 1975. 

~pprop:"iate ind~strit>.l tec:t."lolos;r for ;a~~r prcducts and s~all pulp 

Ilills. V?:!JC Ecnocrap!l c:: ~':.:c:~roL'ri~te Indust:-izl Tec!-..r.olozy :To. 3. 

L11i~stri.3.! ::tetiew of Sierra Lecne 

Part 1 - ::ti.stin~ Industry, its Ferspective~, Frobleos a:id 

Prospects. D::DP/ir.I!>O Repo:-t JP/S!L/78/002, ?:-eetown, September 

1979. 
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8. Exnlanatory notes 

8. 1. Abbreviations used: 

UNIDO = United Nations Industrial Development Organization 

UNDP = United Nations Development Programme 

SLEC = Sierra Leone Electricity Corporation 

8.2. Weights and measures: 

cwt (hundredweight) = 0.05082 t (tons) 

1 acre = 0.40468 hectares 
1 . 

1 cubic feet per acre (cu.ft/acre) = 0.07 mJ/ha 

gallon = 4.54 litres 

8. 3. Production output and fibrous raw materials (straw a."ld pulp/input 

are calculated on bone drJ basis. 

8.4. Yearly production figure results from 300 operational d~rs per 

year of continuous 24 hours per (3 shifts) operation wi:h a 

capacity of 20 - 30 tons per day. 

8.5. Excha.ng'E' rate of local currency: 

1 US$= 1.05 Leone 

- •. - .•.•. 

--
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