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Thi~ report prescntS.th~ results, following the 

st;.l.dy cf the rr.arket d•.::!t~aud, ~JL"uw'.:h ratr: :lr..d the availa!:>ility 

of indigf:!nous resources for the de:,1elopc2nt of the pulp an<l 

paper indust:y in Kenya. 

It is concluded based on this stucy the follo~ing 

projects are techno-economically feasibl~: 

Prcd~ctic~ of ~ine Paper from Ba~asse 

30, CY.JO TPY 

Production of Corruqating Mediu.~ from 

Pt"oduction of Hard Ti.ssues from Sisal 

Waste 3,000 TPY 

Production of Hand Made Paper from 

Cotton Waste 'O TPY 

It is recommenced that s~=~ous consideration is 

given to implement the above projects. 
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- 1. Intensivo Affores~ration of Species such as 

recommended. 

2. r~lp ~! r~pcr :ills ~h~~ld b~ ~ncouraqed to 

develop tl:.eir own resources of wood supply. 

3. Development of KE~~F as a raw mat~rial for 
paper makinq is recommended ~ marginal lands 

not ideal for aqriculture. 

4. The market demand, growth rate and availability 

of resources both fibrous ~1d non fibrous ::...­

indicate the following projects are Techno­

economically feasible: 

Corrugating Medium Mill from 

Straw 

Hard Tissue Mill from Sisal 

Waste 

Hand Made Paper Unit from 

Cotton Waste 

30,000 TPY 

15,000 TPY 

3,000 TPY 

. 60 TPY 
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1.0 Il'fllODUCfIOll 

board. 

't"he in:'!:! ;''~0:.0:13 pulping C~f:>:lCity is only SB, 00() t!):tS 

of ch1:.~~ic.il i:·?Jlp ;\!:d a, 00~ tons of ~~chanical pulp ?er yf:~r 

at Pf,:.:~~·Rrcr..r.; PI\.i1ER r-iILLS, ~-lEBUYE. Theref~re, the other 4 

5:i lls (~<:.!£?~nd m~stly on waste paper fo:;:: the;_: .tibre requira­

~~nts. The sucply of "!:e.-vr material fc;,r th€: PAi;J1.Pi~ IC!\~! PAPER 

MILLS is ba~ecl cm Fn!E t,::u CYPRES:=; frc;~ "M'4!'?·-rr~:ade plantations". 

'rhi?cc \·d.iJ re a ft•cther demand on thi:; so;.a:•:e ,-.f s1.19ply whr:n 

"!:he p.:.·o:)c~ed t•:A0:;~: r>l\i:>E?.. :.nr.r.s at TliL~;\ gee=:; 1.nto ~r-oC:u-.::t.ion. 

'l'hi..s mill at Tf!H~!~ ~·lill n?T!ire wo0a to pro.-1'lc~ .)i..Xl:.:t 20,00C 

'.i'PY cf cEe:rr:ica 1 ~:.ilp. 

· re is f~~red ~en~~ i~ heading towart~ a short<lJ~ of 

~.,.;od .::nd in particular f~c domestic ft:~l req~~irem~nts L-oth in 

the form o ~ fi.:-ewcod and 1r1ood cha.ccoa1. _ It i.s, ~here.:f ore 

felt at this stage further plannir.g cf pulp and pap~L a~lls 

based o:i wood does not l~ok promising with only 20% cf th~ 

land area available in Kenya both for agriculture as ~rall as 

forestry. On the other hand K::?nfa ne~ds more pacer. TC.e 

demand for paper during the la3t 5 ye.:..irs ha:: !Y.e:1 9rc:11ing .:lt' 

the rate of 5%. It is expected the future grc~·•th will !:iP. 

aro.,.nd 6 to 7~, vrith a h.i.']h demand for cultura.L i;::-ac1~s of 

p.:tper on a~co•Jn~ of the c;r•.1~·th in $;Chool goi:ig p<.,pulat ion. 

TM l>epu-t..at ot Illdustrie• iA tbe MlAiRl'J' ot Comerce ancl JDdutl"7 

_.••illc tlli8 pro'bl•. iAitiated tbe and tor a stuq to look iAto the 
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aspect of usilKJ nm-wxxl nnterials far pllp and paper namfactme. 

'lb cxnb:t this stDiy a pllp am paper expert was ?:eqUeStai frail 

mmn. Be ani~ ai 9 N'.:M!11tJer 1984 for a t.11me na1tll assi91msnt 

in Y.enya. 

Tl•c follc·.-d:ig reports therE'fo~~-e cov~r::; the 

inv~stiq~:";:.!.·:;ns an(; study rclat·~d tc t.h~ use of non­

woo<ly re;.:-: r.:::!t-=:ri~ ls for the? prodncti~..ln oi pulp anu pap.ar 

and i:; w..:i.~•"! up into 5 part:n. 

PART I 

P1'-.RT II 

PA.~'t III 

PART IV 

PART v 

t;evC? lopmaIJt of the Pulp and 

Paper Industry i:1 Kenya 

A Report on the Feasibility of 

Producing Finl'? Paper f ro~1 Bagasse 

A Report on t:he Feasibility of 

Prod~1cing Hard Tissues From Sislll 

~~ste 

A Report on tt.c Feasibility cf 

Producing Corrug~tii.19 :-iedium 

From Straw 

A Report on the Feasibility of 

Producing Hand Made Paper from 

Cotton Waste. 
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BASIS CF S'roDY 

·-------·-·---------- ----- ~-------- ··--

2 Fourdriniers 

( ·r···--·~ A., ,,.mm, 
1-• ..:.~·· .,._0.1 I 

.;s,coo FTPY 

Rebuilt dcsigni.;d cap~city- G6,000 F'l'PY 

Grad;;.;<s ~:\de 

:~i-'.DHU !Jt\f,; : .. ~ ~~::L.: .. s ---------·---· 

No. of machines 

6 5 , 000 FTP Y .~st:if"'-...:ited 

··•-,....!,;-~ 
I. •• _,.,,. ........ , .. 

1670 

;~'T"r'rV 
•• *' • 

: '",. ··~ :.: •:. ~. • • ·, ,. I ', ~ ... 
- : ... : : ... ' "· .... .·. .,,;. " 

\ 
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- No. of employ~es 

- Raw Materials used 
NA 

- 50% Im~rted wood 

pulp and 50% 

waste paper 

3. KENYA PAPER MILLS 

- Location THIKA (40 Km from Nairobi) 

- No. of Paper Mach~nes 
- Existing Capa~ity 

- Actual Ferformance 

- Prospo~ad Rebuilt capacit-I 

- Grades made 

- No. of enplo-JeeS 

- Year of start up 

- Raw Material 

4. HIGHLAND PAPER MILLS 

- Location 

- No. of paper machines 

- Designed Capacity 

- Actual performance 

- Grades Made 

- Raw material 

- One Fourdrinier 

- 5,000 FTPY 

- 5,000 FTPY 

- 6,500 FTPY 

- Envelope paper, 

MG wrappings 
Kraft Liner 
Corruqatinq medium 

(Bais wt Range 140 to 

160 gJrn2> 
- 168 

- 1957 

- 100% waste paper but 

planning to use about 

25% straw pulp using 

the available spierical 

digester presently 

idling 

- ELDO!:ZT 

- One Machine (Cylinder/ 
Vat) with 3 Cylinders 
(TRIM 1370 mm) 

- 2,000 TPY 
- 500 TPY 

- Grey board and 
chip board 

(300 tc 600 g/m2
> 

- The mill was originally 
desiqned to produce 

str.:w ::iul9 ar1d produce 
straw board. ~ow it is 

producing the boards 
from lOOl waste paper. 

I 
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S. KENYA MP.":CilES 

The Eldoret Agricultural Paper Mills was pu~~hased 

by Kenya Matches and the equipment has bee!'l·rein­
sta.licr. at KISUMU. 

- Locacion KISUKU 
- Ho. and Type of machine - CkE rrach.ine with single 

cylinder/vat (TR:M 

1370 mm) 

- Existing Capacit7 

- Rebuilt Capacity 

- Grades Made 

- Raw material 

600 TPY 

2400 TPY 

The machine i~ to be re­
built shortly adding 

2 more forming cylinders 

and one MG Cylinder for 

the dryer group. 
- -

Wrapping paper and after 

rebuilding Duplex and 

TRIPLEX BOARD. 

100% waste paper. After 

rebui!ding waste paper, 

straw and bagas~e. 

SUMMARY OF AVAILAbLE CAPACITIES 

AT EXISTING MILLS 

DESIGNED ACTUAL 1984 REMARKS 

- PANAFRICAN 66,000 66,000 Capacity fully 

utilized 
- .MAt;HU 12,000 4,500 38\ of Avail~bl~ 

capacity 
- J.a·:-f ... 'A PAPER 5,000 5,000 capacity fully 

utilized 
- Hit~lT..J\?;r) PAPER 2,000 500 2i;~ of avail.wb 

c:apacity 

~°'~!Y!• w.= 600 - rresently c,.,L.,g 
trial prcrll:cti.r. n. 

I 
' 'fO:l:i-L ss,rioo 76,000 . 

' I - -

r 
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The e;.:i:;t !...ng des.:.·:::·tcd CC!p.;..city of the 5 Hills i_:n 

Kr!nya as given ~;;~·.:-"" arno>.!'1':s to 85, G!JO Tons. This av.:ii1:...'Jle 

c<;.;;aci tr 't.1·~nl-:l I:;e furthier i!'icreased by th~ following p.:..:oj::=ts: 

2. 

Tt"?.is \·.:il.l be a n€w mill at 'l'liIKA (10 K.rn f.rc:a ~-hl!."Cbi) 

and t!1e ~i:?cond mill of ~ad.hu will produce the 

follm-:i:.';: 

20,COO TPY of Ble~ched Wood Pulp 

20,000 TPY of Folding Boie Board 

Status of Project: The mill is projected to be in 

production by August 1986. 

PAN AFRICA~ PAPER MILLS (WEBUYE} 

PPM has just.completed expanding from 45,000 TPY 

to 66,0CO TPY by rebuilding machines I and II 

under Phase I and Phase IA which are as follows: 

Pl-iASE I - .?reduction raised from 45 ,000 to 60,CXX> TPY 

ot paper w.ith capability to make news­

print with imported mechanical pulp. 

Status of Project - Already achieved 

PHl\SE L'\ - Production raised from 60 ,oco t :> G 6 ,000 TPY 

of Paper 

- Integration of a new Mech.anical Pulping 

Unit of Capacity 8,0vu TPY 

Status of Project - Project compl~te<l and r.O?c:-:~ical 

~ulping unit getting into commercial 

pr(.>duct ion. 

Pii~~-;B ":"T - .\d~iitior. of "Iv. J :~~ac;hine to manufact.l.!ri:! 

Bl~3Ched grad~s 70 to 80 TVJ (22,500 TPY) 
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P!iase II A - In<-=rcasin.; th~ pulpinq capacit~· ,by 

22,500 TPY to suit Nc.3 Machic3 

requirements 

Status of Proj2ct Under plur.ning stage 

3. KENYA PAPER MILLS (THIKA) 

The existing capacity of 5,000 TPY is planned to 

be increased to 6, 500 TPY. This- will be achj_eved 

by rebuilding the existing singla foudrinier 
machine. 

Production of straw pulp 1500 TPY and to be 

blended with waste paper to produce corrugating 
medium. 

Status of Project Under planning stage. 

4. . HIGHLAND PAPER MILLS 

The mill was originally eesigned to make yellow 

straw board but due to a change in market trend 

t.1e mill is getting geared to produce grey chip 
board and whj_te lined chip boards. 

No increase in production capacity only changes to 

bring about a change in grade and quality. Also 
planning on using cotton waste to produce 

bleached pulp for white lined chip boari. 

5. KENYA MATCHES (KISUMU) 

The ELDORET AGRICULTURAL PAPER MILLS now installed at 

KENYA MATCHES in KISUMU will be rebuilt and 

improved. ·rhe rebuildinrr will include 2 additional 

~ylinder forMers and MG Cylinder. It is expected 

the =ebuilt capacity would be 2,400 TPY. 

Status of Project - Rebuil1in~ is in progress 
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Existing Actual ·1 Future 

Capc:.city 1984 Capacities 

PAN AFRICAL~ 66,000 82,500 

MAD HU 12,000 32,000 

KENYA Pia.PER 5,000 6,500 

HIGHLAND PAPER 2,000 . 2 ,000 

KENYA MATCHES 600 2,400 

TOTAL 
., 85,600 125,400 

-· 

2.4 MARm1' 

The population of KENYA is about 19 Million and 

the per capica consumption of paper and paper board is 

about 4.15 Kg. The market requirements presently is around 

79,QOO TPY. The growth rate in demand for paper and paper 

products based on the statistics of consumption has been 

averaging at about 4~ to 5%. The population c;::-owth has 

been a major factor con~ributing to this demand s'~ce this 

growth has been about 4%. It is expected the paper demand 

would increase from the present level to about 6% parti­

cularly on account of the increase in the school going 

population and the emphasis given by the Government to 

education. 

One of the factors restraining the growth rate is 

the exhorbitant pri~e of Imported pa~er at the consumer 
point . &'.:Ire spot chedcs \Ere made and founr:1 me following: 

' 
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···-•- ... ~·· ...... -...... 
- "-. .. - • ·_,. & I'"'· ""' \a· 

.,..,"': ,~ 'f"'' _,_,.___,v 

zo2,u·~ 

, ..... :!""~ =:.\ ' _____ , 

l&:J,o-_o t:;12,0241 

l US $ = YSiIS.15/-

-· ., ---.--
-·~---' 

$ ~-5(£ 

$ .... --""' 
.I' •• I ':"..J 

$ 2,50) 

The acGVt:.! pric:::s are extrenely high for the ~15!..;."aer 

as could h~ fcu:~.:i by com;:.:? ring with international price:s. 

There i~ a~- prcsi:.:-~~ a 45::0 dut~, for rr..ost of these grad~s. E:\rc."1 

aft-ar cl llm:i:1g ~or the duty, intern,,! trans;;;:-, rt, papar 

rn~rchar.ts profit, etc. it could be found the consu.~er is 
J 

forc~d to pay an extremely high price. If the prices are 

::;;~re rc.:l~2.stic !:he consu-".-=-c dS:1~1and could br.inr; a grcwth of 

at.out i':i to a~. 

It is rec u111eded in Parts II, III, 'IV and v of the sbJdy 

that saze of the above :inprted goods should te ~tuted by us:inq 

indigenous raw nat:erial.s. 'D1is should benefit the c:msuner as nest of 

tbe9e c;irades cculd be mme lcra11y at 1/4 to 1/5 of the .i.nportal paper 

price. 

2. 5 DCH'Sl'IC PIUU:'1'IQf (Br GANE) 

The gr.a-:les of :;.apt'?:- th-:tt: ar..: pr~se'. ': ~y prc1u•;;d 

for t!"1e do~est:- ~ c ~.:~rk-=?t l::y the pape!. :;-,-als j r. K·.!:·.::-·a ure as 
follo~·:s: 

--------

('""' f -., • ., ... ...., '~ ... '" ~ · I : - .., ... , , . ..... . ..... --· ~ 

,,500 

7,300 

4,600 

l, ·)00 

1,100 
2,300 

6,600 

1,800 
2 ,(100 

' 
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.., - • ·: • ." --, -!' :' ' I""' .... _,.._ '., .. ·"· ------- ------ - -----·--

CORRUG.?~TI:~G ~!EDIUM 

ENVELOI'E !?APER 

t!G GRADES 

WRAPP I r~GS 

HIGHLAND PAl?ER 

GREYCHIP BOARD 

.!\.ND WHi'rE LINED 

CHIPBOARD 

KENYA & MATCHES 

WRAPPINGS 

) 

} 

- ) 

9, lCO 

14,CGO 

6,500 

~,500 

34,CXX> 

3 ,C.JO 

:! , 500 

4,::iOO 

5,000 

5,000 

500 

500 

600 
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Th'- fcllo~ir:g Jrad~s <1:..·c: .:iresen!:ly imported 

into the country: 

- CO;~ '!'ED G?..ADES 

- P .".RCHMZNT 1'..1.'\lD GP'"'.cASE 

. i>i'roF -

- W!UT!!·iGS (SPECIAL 

GRADES) AND AS 

CONVERTED PRODUCTS 

- HARD TISSUES, 

CIGARETTES, TEA BAGS, 

ONION SKIN 

- ASPHALT TREATED PAPER-

- c:At1S:N PAPER 

600 TONS 

G5o Tm~s 

1,500 TONS 

250 TONS 

150 TONS 

l.00 TONS 

J,250 TONS 

2. 7 I»1IH) ~ 

The market demand in terms of grades are as 

per Table given below: 

I' 

PRESENT DEMAND OF PAPER AND PAPER BOARD 

BY GRADES 

( UOMESTIC AND IMPORTED ) 

IXM!STIC IMPORl'ED 

PRD.1983 1983 

-~ AND PRINl'INGS 22,600 1,500 

- Na-5PRIN1' 7,3,()J -
- KRAFr QW)ES (WBL) 27,100 150 

- CORRUiATED MEDitM 8,100 -
- OOAR:> (SOLID, . DUPLEX AND 

TRIPUX) 7,900 600 

- SOFr TISSUFS 3,C.X:O -
- HARD TISSUES - 250 

- omm5 - ·150 

76,0::::0 3 ,:.!SO 

--

' 
TOrAI. 

24,100 

1,3(X) 

27,250 

8,lCO 

8,500 

3,C:CO 

2SO 

750 

79,250 I 
I 
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il<i~e:...i •!::1 .i prtljcc:-r-G. grc-• .. :t.h r~te of r- per y-:ar 

and assu::i.ing Gll the projects ccnt!::::IJlat.::-:;_ ~re :.:mshecl 

throuqh to excc~~ion the do~~stic p~oduct~0n capacity of 

125,40C· ".."'PY !.ft...~l~ ~ s~ffici·:nt':o s.:i.tisf1· KP.nya's requi?..-~­

ments upto. ti.~ ~:car 1992 .:15 per Tab ic given b~low: 

Dt:~1?"1:0 FCP.S(:AST (TPY) 

YEAR 

1984 

1985 

1986 

1987" 

1988 
1989 
1990 
1991 
1992 
1993 

1994 

1995 

DEM."\ND 

PAPER AND PAP.ER 

BOARD 

79,200 

83,952 

88,989 

94,328 

99,988 
105,9117 
112,346 
119,0137 
126;232 
133,806 

141,835·. 

150,345 

To meet the growing demand new projects will have to be 

planned out at this stage. Tne planning of new projects 

is particularly important to ensure raw material avail­

aoility. This is all the more important for a country 

like Kenya which has only 20% of the land suitable for 

agriculture and forestry and therefore planning of the 

availability of indigenous raw mat~rials either in tne 

form of man-made ?lantations or agricultural residues 
need a good lead in time. 

It should be also realized the time required to 
complete a paper project from planning stage to c:orme.rcial 

production in a developing country generally averages 
4 to 5 years due to various delays. 
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3.0 FIBI0JS RESCUCES Fat PAPER PRl.JfX:TS 

fibrous cell~lo~~ ~hich i~ basi~1lly fcu~~ in alL piants 

ci~d ~ rees cou 1.:.1 t.e usf~d fo1:- the prcdt:.ct. :.on of p•.: 1.p and 

p~pe~. But tL:? CO['!l;"':.".?!:'Ci~l f~asibilit~_,. .:Jf: makin(: '?,!I.J~r w.::.-:cld. 

hint;c on tE::":"~:lo lo~ ic<l l and econo;:;iic :l l tac tors. ~.:>;ac I"Z.tc:-i<!ls 

whi~h ~'?_re .i dc:ally suit.:?.ble tecfmic,1l!y z-.re not ::c:jnO~icall? 

fc3:;ible aad visa versa. It has been recruested to exami.~ a mni::er 

at inl:1i.genals raw materials such as bentw:x>, aqriotltural res\dtJP!I;, "*.c •• 
'!he fol.lawing piU'*'JZat:m ~ ttex:efare evaluate the tedao--ecxxianic 

feasibi J i ty of usinq the exi.stinq incli']BJOJS raw materials for the 

devel.q.am5lt of the paper industry in Kenya: 

3.1 WOODY ~tAT~RIALS AND AFFORESTATION ··--
Wood is still the pref erred raw material for the - . 

paper industry b~cause of its suitability considering both 

the technical and economic factors. It is therefore 

necessary to first exa.~ine the potentials of using this 

indigenous source of su~gly. 

Kenya is reported to possess 1,210,200 Hectares of 

indigenous and mangrove forest3. The man-made plantations 

of exotic species such as Pine and Cy.press amounts to some 

155,200 hectares making a total of 1,365,400 hect~res of 

forest land equivalent to about 3% of the total ·area of 

Kenya. It is further estimated out of tne 1,365,400 Ha of 

forest land a large portion of it is protective indigenous 

for Catchment and natural reserves amounting to 59%, another 

15% is grasslands and bush leaving only 18% as productive 

indigenous and some 8% as man made productive b~th indigenous 

and exot1c species. In other words 26% of the forest land 

area or 0.78% of total area of Kenya amount:ing to 355,000 Ha 

is expected to meet the various needs of the country~ The 
demand is in tne form of ·11ood and lumbet· for ao9lications su-:h 

as building construction, plywood. structural fibre board, 

furniture, pulp and paper, celephcn2 and electric posts, 

charcoal, firewood etc. 

' 
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·-·..J t~-1 .. P-'- ·...:.u'-"-" .. '-' .... _, - ...-:~ -.::: .L~ .·v t::-. ~ ......... .:....._ ...:. ... -

t:h~ f0r~st c~;::-~rt::;P.nt is zi.lready l~~·.::.e-c ~: :.-r.·y ?~-.::~:;::re. It 

is feared Ke::y<l. i:.> h,:;.;;iir.g t~w~:::<ls a si-.c:::-::uc:e of f ::..·.:-~ wood 

tor cc0kin~. Th'.~ Gcvr~r!"..!'lent of K:::::r:.ya -;.:i r.:!-. the assi::;t:-:.nce 

p!.a~ts and ;-~::c·.-r how to the peopl:-:! l ivi~•J in the sez:i.i arid 

zon:- around. =-:;;.~IGA.t ... T. 

Tne c~ly pulp ~ill of some s~gnificancc in the 

countl"',' pre:.ent 1·1 is PMJAFRICI\N PA?i::K ~iILLS as per details 

provided in the orececing oaragr:::pn. This mill d~9ends for 

its ~reduction of 58,oou TPY of che:::tical pulp and a.ooo TPY 

of Mechanical p1;lp fror.i man made r>lam:ati.ons of PINES and 

CYPRESS. This mill has plans to expand and will therefore 

continue to depend on man mace ?lantatio~s for its.f~ture 

requirements. 

A second pulp rail! is proJected, Known as MAD~U 

PAPER INTERNA'i'IONAL. This mill will ag3in draw its supply 

from the existing man made plantation of pines a~d cypress 

to produce 20,000 TPY of chemical :;:>ulp. A mill of this 

size has to again expand to be economically justifiable 

and tnerefore will continue to depend on forest plantations 

for its raw material supoly. 

Takinq i;.1to consideration the present source of 

woody material supply for tne existing mill and the demands 

for already !_)rejected new mills it could be said the supply 

is very much strained and it will nut be advisable to depend 

on woody materials for the dcvelo~mcnt of the pa9er industry 

from the forest departmP-nt alone. 

A new stratc~y is recommended where and when new 

mills are beinq develo~ed, the mills themselves should 

develop their own resources of woudy su?pl~, on the:: basis of 

?.:lper rnill~ O?crat.lnq in US!\, C;,nada. and Scandinavian 

countries. E·.;cr-. t.ho•..i1.~h tne be!'>t l . .:ind -:.Jith hiqh rainfall is 

in short s~pply, K~~ya still hJs ~~~le la~d su1tacle for 
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relat.:.: to t~,c ::1dian Sun Cor.ti:12nt ~-~-e. Ir.C.la, i!u.r~d, 

Ceylc~ . 9angl~ ~~~~), Chi~a, Jap;~. ~hil!i?ines, etc. 

Alth•.':-•c;!! b"!.~b-::c is tcch;'l.!..c.:illy z•.L~.table as a raw i.-.3.t~rial, 

it is net a pr~ferred ma;;erial li;:e wood fer paper m::.;~inc; 

on acco~~rit of ti1a follo~ing disadvantages cc.rn.pared ~o •;wod. 

- Fre~uency of flowering and the fores~ dying 

off till it g~t re-established a~ain. 

A high allo~:ance has to be made in forestry 

taking the f1owering cycle into cor.sider~tior.. 

Extraction is more lahoi:ious and difficult 
compared to wood 

- More bulk}· and hollow involvin~ a higher 
transport and handling cost 

Presence of silica in bamboo gives problems in 
the chemical recovery from black liquor 

The extent of bamboo forests available in Kenya is esti­
mated at 150,000 Ha. 

Other than the general disadvantaqes referred 
earlier, the ba~boo specifically under K~nvan conditions 
have the following drawbacks: 

- Bamboo is growing at nigh elevation in areas 

which are also best suited for PineG and 

Eucalyptus. It is therefore better to gro~ 
these exctic soecies inste~d. 

- The grcwth is scattered and the ~xtraction 

i~ difficult on ~ccount of the terr~in. 

' 
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52,0~J =~ i~ 1~8~ ~i~~ t~e introduction cf the ban. 

Based on all the<:;e fact-ors it is no long.::r :905sible 

to consider ba::-:bco as .:i ?:.:!W rr:.:tt~riai for the ?:tper ir!<lustry 
in K·~r.ya. 

3.3 P.\?Yrws (CYf'ERC'S PAPY~~~S} -

The name pa9~r is cssoci~ted with P~?yrus b~t the 

?r.ethod used in ancie~~ t:iraes to ~rcd:.;ce t:"'! :i.s writi:.1c ::iateri al 

is quite different to the ~cthod a~)~·-!.ied to::foy. 

However laboratory tests indicate it is t8ch~ically 

feasible to make paper out of Papyrus if blended with long 

fi.ore pulp to give the adequate strength to r11n on the paper 
machine. 

Inspite of the ab~ndance of Papyrus in S0uthern 

SUDAN, UGANDA, RWANDA, this material has not found its use 

in the industry up till now. Studies were made for projects 

in SUDAN and UGA~DA by the U~HDO but nothing materi.:llized, 

by way of commerciall~r operated mills' , based on the3e 
studies. 

The rnain difficulty conr.Gctcd with this ~dterial is 

related to the economics of harvesti!'lg, coll0ctiag and 

transporting thiz material frorn ~he river or lake to the 

mill site. The eccnomics of i:cinre:i:;t ing a r:ia t1~rial that gro,.rs 

in l~nd is GUitu ~iff~rnnt to a ?lJnt that qro~s in ~~tcr. 
Fur :.:hP..:- .1~!"·3, ::~.~ : )O l ic.·_:: i .... n of Sc i~!'l·;.;c and Er.ginee.: ing to 
rl=:v.:-lo~; ;~n i::E.::•cL,,_:::: ~€,,;:1an1r.dl tnr ... ··.;!~tar. f:>r .:>n aq:.Ht:r. 
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3.5 t.·a:·Fs!:: s~:r·:<s · ---------
l'h8r·e ar~ ~-;.') mills .3.t !Jrese:1i: ccm.'ne:::-(;i.J.lly 

operatir.g in the world usin;.; coffee stic!<s. H .... rc: 

again altho:.igh jt may be po:::.si.ble to <.:uke some ~a::>er 

out of it t~chnical.ly sr-eaki11~, the co::-~ercicil 

prcducti~~ of paper out ot cof f~e sti~ks a?~ears to 

!Je doubtful. As p0 Lntecl out in the case of Pu.'.::y.:us 

and cotton stick it is better fo~ Kenya to stay.with 
colt'.mercially proven raw materials such as bagasse, 
straw etc. 

3 .. 6 BAGASSE FF.OM SUGAR CA!..JE (SACHARUN - officinarum} 

htong the non wood fibre materials used in the 

paper industry, bagasse stand out foremost as a ?Opular 

raw material. There are several countries that use this 

agricultural residue for the paper industry such as USA, 

Latin American countries, Cuba, Taiwan, Phillipines, 
India etc. 

'!'he most significant advantage in the use of this 
non-woody raw material is its availability at a central­

ized location and that is at the sugar mills. In 

consequence all the headaches normally involved in the 

collection, handlinq and transoort of the bulky · material 

is all handled by the sugar mills at no direct cost to 
the paper mill. 

In Kenya, the area under sugar cultivation 
amounts to about 80,000 Ha (1983) and the quantity of 

sugar production annually is 350,000 TPY. ~his quantity 

is produced in the seven Sugar mills listed below: 

\ 
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I Sugar Mills Prasent Future Suga::.- Cane Sucrar C..;.::.; I 
Cap~city Capai:: i i:y direc.tly · sur-rilicd r..: .. 
(l'ons of of cul'.; ~vated J (Tons private.: 

. £uga=> Sugar) by ni.lls (Hai· ~_rs (i:.;-... 
.. 

1-l!Wl' .. NI 3u,ooo 70,000 NA NA 
HU MIAS 175,000 210,COO 3,800 30, 300 

l~ZOIA 44,0CO 60,000 NA. 

FAKHIDn 50,000 ss,ooo " 

am£[JL 60,000 NA " 
SOUTH NYAHZA 30,000 NA . ,. 

RA.'lfISI 15,000 - 4;ooo 

I 

It could be seen from the above table except for 
MUMIAS which has an average crushing capacity of about 7,000 
TPD of Cane, the other sugar mills are too small with 
capacity of 2,000 TPD of cane and below. 

It is therefore not possible for these small mills 
to provide the bagasse for paper making. 

Bagasse is qenerally not available for 

~the ·paper industry under normal cefnditions of 
.-design and conditions of a Sugar Mill. This in particular 
applies to old suqar mills where the main bulk of the 
bagasse is burnt in poorly designed boilers to generate 
steam for process use and power generation. 

Th~refore the conditions under which bagasse could 
be made available to the pulp and paper industry depends 
on the following: 

1. Improved thermal efficiency in the sugar mill 
by means of which bagasse surplus is created. 

NA 

" 
" 

. " 
2,400 

2. Use of an alternate fuel to release the bagasse 
for the paper mill. 
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It is generally accepted both by the suqar industry as well 

as the paper industry that the cxnvertinq values axe as follows 

for haqasse n;!plaste1t fuel: 

1 Mrtrlc Tcn f\Jel. Oil = 6 "la&s of Fresh Ba~ 

at 50% rroisture 

1 Metric Ten i'uel Oil = 3 'lals of Fresh Baqasse 

en CD Basis 

'!he above cxnwrsial rate is based en Fuel Oil of <;TOSS calorific 

value of 10,CXX> KCAI/Kg (18,CXX> B'IU/lb). 

If an 80\ efficiency is assumed the actual heatirl} value '°1l.d be 
10,CCO x 80 = 8,CX:O KCAI/Kg. 

It is also acoeptei by scientific as well as practical eJCperi.ence 

that fresh bagasse with 50% rroi..c:;ture has a gross calorific value 

of 2,300 KCAI/Kg. 

= 2, 300 KC\I.IKq. 

If the bacJasse ~iler operates at 58\ efficiency when fired with 

bagasse cxntaininq 50% rooistme, the actual used heating value 

~be 1,335 KCAI/Kg. 

'lherefoi:e m the above basis the fuel oil :..~lacenent value "'°11.d 

be calculated as follows· 
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8,CXX> 6 kq of fresh baqasse 

= 
1,355 (50% m::>isture cxntent) 

The follcwi~g a~rangements are also made by the ?aper 

rn~ll und0r d ~~parate contract. 

The cost of electricity to operate the depithing, 

conveying and transport equipment etc. 

'I';.~ re11 tal of space for the above equipment for 

bagasse depithing, transport and storage. 

The alternate method is not to have a separate contract 

but include the price in the premium discussed nhove. 

It is also the respon~ibility of the paper rriill to provide the 

following: 

Installation of all additional equipment for 

releasing the Bagasse from the Sugar Mill such 

as depithersJconveyors, bulk transport equipment 

storage and :baling equipment. 

Equipment to retu.rrr . the pith to the boiler 

Any modification needed to the existing boiler 

Cost of improving the therrrial efficiency at the 

Sugar Mills. 

Since Murnias is the largest Sugar Mill in Kenya 

the economics of improving the thermal efficiency and 

obtaining surplus bagasse appears tu be attractive. 

The _echno econot~ics of setting up an inteqrated 

p~lp and paper mill to ~rcduc~ 30,000 TPY of cultu~al 
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planned t.c ~~~ tl:e 

which are pre~~ntly wa~~ed in the field. 

3. 7 sis;,;, (!\17\.VE) 

Sisal~ is a ncn~..axi plant of the 1!1narillydaoaae 

fanily. 'nle agave genus covers nme than 250 scecies. '!be rrost 

m11tU1 are 1qave Sisalana, A. Perrine or A. Riaida. 

The sisal plants introduced in 1903 into Kenya 

were of A. Si5alalana species. This i5 the mcst co~i:on 
variety in Kenya. In addition to this v.:lrie~y Kenya has 

a hybrid variety known as 11 648 produced from a breeding 

progr~e using A. 1\ugustifolia and A. Arnaniensis and 

this is widely grovm in the lower altitudes. 

Sisal has a productive period of 4 to 6 y~~rs and 

produces about 180 to 240 leaves. When there is 3 Meters 

between rows there are 5,000 plants per hectare. If the 

"distance is 4 metres there are 4000 plant.s per hectare. 

The statistics for Sisal Production in Kenya a~e 

as follows for 1983: 

Area under Sisal at the end 

of 1983 
Area cut during 1983 

Area planted during 1983 

Total Sisal production 

Production per Ha 

Average price per Ton $ 

48,850 

1,562 

2,750 

49,700 

1.03 

410 

Ha 

Ha 

Ha 
Tons 

Tons 

Small holder pr~duction 21% of total 

' 
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par 1rear ·.-::.t.l':. an <r:::-!!."...:.q·::: \·l·'.:?l';ii·t of l~>'.l Kg. per h<.11.e 

eqaivalent to S,3CG T~Y of co~ton. About 4~ cf this 

only 330 tons cf cotton lin~ fro~ all t~e 15 g;nning 
. l , r:u. :...l.S. It is therefo:;:c u..~r:?C:Cz!'10;.1.i.cal t:o set up a linting 

mill and fro~ this available lin~crs to prod~cc ~~par 

ba.:;~;i on toi.:iy' s tecl:."lology. 

It is ho~ev£r, possible to set up a h~nd paper 

making industry based on cotton waste that resul~s in the 

ginning, spinning and weaving operatio~s. 

The techr.o-cconornics of such a proposal is a:.a.-n::r.z.i 

under PART IV of this report. 

3. 9 SAW MILL WASTE 

It ic possible to use saw mill off cuts and saw 

mill waste to produce paper. !n Kenya there are 35 Saw 

mill~ in operation. The majority of these mills are under 

1,400 m3/ycar capacity, 33i of these mills are between 

l,4ocm3 and 2,800 rn3 and only 3 mills of about 5,600 m3/ 

year and above. These mills are scattered and collecting 
and transporting the' _flaS!e for- pr~cE>ssing into pulp is not at 

all economical. It is also not possible to use this waste; 

as the rural folk living around these saw mills depend on 
this waste as fuel for cooking. 

3.10 STR!a.W 

There are several pulp a.."ld paper mills around the 

world operating on straw:-

In Europe 

In Asia 

In Africa 

In SOutr. 
America 

Holland, Spain, Denmark, Italy, 

Bulgaria, Hungary, Poland, 

Romania, USSR, etc. 

India, Ceylon, Korea, Phillipines, 

China, Taiwan 

Egypt 

~1e.xicc 

' 
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produce pap~r. beth f:::c::: ·.-,~'i.'3&t ~-;:!..:.:-: and -~·~c~ str~~':'. 

The ~tatistics as pc;:- L-\;.:;le~ g_:_ ::..·:~ in tr.c Statistic-Jl 

Abstracts of Kt~r.ya (1SU3) shc>I~ 23•!,70::,8 Tons cf 

and 33,640 To:-.s of rice t-.:ere pr.:--.C:'"v;ed ii'l I~enra . 
.... . 
~:u.s 

ar:tC:u:lts .to appro~imately 51.0 ,CCJO Tor.s c.r \-;l":.r:at s'::ra~..; 

ar.c! 58 ,000 '!'0;1s of Ric~ stra~, 1na!·:irig a to:;c:l of :;·;~ ,O~X} 

·ro'!s of :.trau. It is ~o::sible to make 209 ,OOC tons or 
paper/year fror.l chis qu.antity of straw, if th::.s quantity 

could be collected efficiently. 

Unfort~nately for Kenya the area u..~der c~ltivation 

is scattered and in small holdings and it is not possible 

to economicalJ.y collect the straw for f:::eding paper nills 

of todays staP-dard and capacity. 

However with the develop:nt:!nt of the LOWER TAUA 

Development Scheme the TANA Develo9~~nt Authority will have 

16,000 Ha of rice under cultivation all in one location 

and under one authority. This makes it possible for the 

operation of a mill around the GARSEN Area. 

The techno-~conomics of producing 15,000 TPY of 

corrugating medium using the st~aw that would be available 

in the GARSEN area is examined in PART 4 of this Report. 

There is also a possibility to use the wheat straw 

in the NAKURU area to produce wrapping and corrugating 

medium grades for a small scale production. The investi­

gations made by experts on siLe reveals the new owners 

of the ELDORET MILL presently known as KENYA MATCHE~ in 

KISUMU have plans to utilize this source of supply for 

producing such grades of paper. 

3.11 KF.NAF (:!IBISCUS CANNF\BINUS} 

Kenaf is a fast growing plant that thrives well 

ir. Tropi.cal .. and Sub Tropical ccuntries. It has been 
recently idantified ~s an ideal r~w material for countries 

th~t are in sh~rt sup?l7 of woody matarials such as Conifers. 

' 
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iheJ:e is ~ in develooina this raw 
material to replace the import~d long f ibra °"'oocl p•.ilp 
in SRI L;'.Nt<A (Raf. 1'nneX 3). Based on tn5-s experience 

it could be said KENAF could te ueveloped in Kenya as a 

raw ~aterial fer paper makL1g. 

In ~~ny~ it shoulr. be possible for this material 

to be grc~m in ~..arginal l~nds not ideally suited For 

a~rricu!.ture as ~"~ll as in the coastal areas arou."ld GARSEN'; 

~.ALI~DI :ind Rl~MISI. 

A furt!l.er study on the pot."""'tials of KENAF as a 

raw material for the paper industry· aa::l as a stib5ti tut~ for 

woody materials is recom.~enced. 

Waste paper ·is collected and used y the following 

Mii.s in Kenya: 

Kenya Paper Mills 

Madhu Paper Mills in Nairobi 

Highland Paper Mills 

Kenya Matches 

The Lasic .. data concernL.g these mills an~ their res;>ective 
capa. ities have been discussed already i:~ the precet?din9 

paragraphs. 

About 10,000 tons of waste paper is recycled which 

is a:,-,proximately 12. 6% recover:r rate. It may be possible 

to intensify the collection and increase the recycling 

rate to about 20 to 25%. 
4.0 tOH"IBlUJS ~ FOR PM'ER PRll!a'S 
4.1 WATER SUPPLY 

Water supply is another important consideration 

in locating a mill, and both the quantity and quality 

requirements 1n'1st be satisfied. The quantity required 

will depend on the type of process, the qrade and the 

cai;:i:li:.:ity of tiH~ mill. This will be discussed in detail 
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Co !.or in ~lati!lu:m G'lits -

Tctal ~~rdn~ss CaC03 

Iron as re 
Manga.r.e~e as !.fn 

'"'0 Sl.. ~" - l , ... 1 
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Silica Soluble as SiC>i 
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20 
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10 
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50 

Once it is decidad to go ahead with the project, sample 

of water must be taken and analy~cd for each project 

specified under PARTS I!, III, I'/ and V. 

4.2 STEAM SUPPI,Y 

Steam is required both for pulping as \·1ell as 

paper mak:tng. l~ecovery of chemicals and heat will be 

practised only in the case of Murnias pulp and paper mill, 

based on bagasse. In addition co generation is also 

prcpo.:>ed at t.ho :.1ill to genorate: beth steu.-n and elect:icity 

and share it with the Sugar Mill. The details are dis­

cussed under P01rt II of the Report. 

The ha!"( li.:1er -.111 based 011 Sisal pulp will have 

a simple oil fir~d package ~oiler. The corr~gatin~ Medium 

Mill ~t Lower TANA Baain will alsc have a si~ple oil 

' 
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fired r;.::.d:a•;;e b.:·iler. 'l'he detail'.'; o.!: ca;•u\..~l ti~s ;:!.-,~€: ~;~\.''?':l 

under the res~.-;:ct:ive pro~~cts. 

4.3 POWER SlJ~"lrLY 

be both by mill generat.:on as well as by i:.~rchc::.sc :::r:-0::1 the 

Natic!l~l grid. 'l'h~ Hard tissue :~ill #/ill (..bt.:.;in _?o·..:ez- fror:i 

the grid and the ::orrug.J.ting ~·ted.5 ;:!:l ~-~ill ~-.·ill ~arc!-:.<:sG 

Hydro :;c·,,..er f ro.n i:he Lo:.:er Tana DasL1 Au l:i~cr it::·. 

5 .o C1l'HER FJICroRS 
t:r~u£8~ DISPOSAL 5.1 

T!le wat<:!r discharg~d back into th~ receiving ;-:at~i:;:; 

will receive adequate tre3tment to protect t:he envircr::~ent 

end satisfy :.he standards enf orccd in the country. In 

the case of the corr~gati"lg medium mill in LOWER TA:·!~. the 

waste water would be either used for.irrigation f:o grow 

KENAF or other field crops on the \~est bank or in the 

alternative it would be ~iped down into the Ir.dian Oce~1 

at a suitable distance from the co~3t. 

The hard ~issue mill and the Hand made paper mill 

will also use the water fa~ irrigation. The MUMI~S rnill 

will have a complete treatment ~arks before discharge into 

the accepting water. 

5.2 TRAINING 

The technology chosen would b~ so adapted to meet 

the skills of the local personnel both for operation as 

well as maintenance. In certain ty~es of operation such 

as Hand made paper and th~ manufacture of speciality grade3 

of paper such as Tea bag paper, Cigarette Tissuesr Y~ars of 

experienc3 and craftmanship is required. The mastery of these 

skills can come .. only by year!l of ex?erience, but a 

beginning must be made, without kee9ing away from it,. 

Training for such operations would be :;>rovided both in a 

host country as ·11ell c?.s locally throi:.c;h on Lhe ·job tr:ii:'..ing by 

UNIIX> experts who could provide the know how for a specified 

period of time. 
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'lhe manutactme of corruaatin;r l!Blill!l is not very 
. and . t difficult and thepersamel to ~te the machines eqw;ltBl 

oculd be ctt.ained locally. H:Jwever, experts WJUld be ~ 

far a limited cmomt of tine tD give the traininCJ for the 

initial period of start q> and camerci.a1 opera.ti.en. 

'lhe skills ~ for the BiMjasse mills need 

tnininq owzseas tihi.dl has tD be further 5'g>lE!l!E!ll'te:i by 

'cm--qhe-jci> · ttaininq •• 

As far as possible sites wc~ld ba chosen which ~ill 
have boch road as well af: the rail link. In the case of 

the LOt·lER TANA Bl.SIN whe.1='e there is no rail facility, field 

studies would be concucted to dete.rmi~e whether barge 

transr-ort would be possihle from tha Indian Ocean U? the 

river T~.NA to the filill site. The same would apply to the 
Mill site for HAP.D TISSUES up.the river GAL~i~A. 

6.0 SUM!-IARY OF PROPOSF.D PROJECTS 

To su~..:na~ize-the survey of the fibrous and non 
J 

fibrous resources of Kenya indicate the following projacts 

are Tec!1no-Economically fca3ible subject to a further 
detailed study: 



(1) 

(2) 

Ca:?<!.city 
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3C ,000 ''":?1 fr~m 3a~"!asse pu:?. 

(~!rj_t:_n'! and Prir1ti.ng r!.' i~SUGS, 

Ail.~ai.l, Ca!:bor..izirlg,, Erap?ings, 

Ci~arccte a~~ Tea Bags) 

Sisal Fibre 

Capacity 15,COO TPY from Stra~. 

("4) HAND I1.Z\DF. PAPER ( SPEC!AI.I'l'Y G.R.i\.DES) 

Certificate raper, Drawing 

?aper, Invi.tati.m cams) • 

NOTE: 

Capacity -60 TPY fro.-n Te:~tile Wast;?. 

The Techno-Bconomic feasibility cf projects 

identified are now gi-..ren in PARTS II, III, IV, 

and V, of this Report. 

~ preliminary discussion was arranged by the 

Head of Proj.ects Division (Deoartment of 

Industries) where the expert was given an 

opportunit~' to discuss the findings of his 

r.l.!.ssi.cn. The c!etao.ils of the meeting held and 

the respaise of the expert to problens raised are 

provided in Annex 2 of thi.!J Report. 

' 



Tab!e iS 

Wheat 
Maize•• 
Rice pa~dy .. 
Pyn:rhrum cxtr:ic:t •. 
Sugac-Qlle••• 
So:dcotton 
aan cc.rfcc 
Sisal 
T.ea .. 

I 
I 
I 

I 
I .. I .. I 
I 

1976 

IS6·3 
.564·7 
39·3 
O·? 

1.652·7 
ls-!1 
80·3 
33-6 
62-0 
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PrJ;:-.;CJP:\L aOi'S 
Source: Statistical Abstract 

of Kenya (1983) 
Pace 100 

- 'I> ~l :\!.etric T•J~ 
---- --- --- .. - - ---- ---- ---

1977 l:.J7S 197? l~:·O ~-;·:: l'JS.! :98J• 
. - -- - ---- ----

169·9 1r..s-~ ~~:( (I -~l: s : ; .!--~ !3~-; 2::1 ·i 
4:?4-0 '36·3 ~-l!-; ~1 -:·'J i.:: .-: j7!·3 j~l·l 

41-4 3j·S j/-j }~1 ' .. · .... :; :::> 6 J6·2 
O·t IH O·I o~ ·l·! G·; IH 

l,S33·t 2.34?·2 J,l-J76 ~ .":-:--: <~ _1_~::n ::,107·7 3.IX-0-0 
16·3 27-2 ?H1 ::s-i ~5-j .!.! -~ ~(,.) 

97-1 S.H 75-I "l·J ~l-1 .;~ ..1 ~.S·!) 

32·2 Jl·.S 36 ~ ~-') .1f ·J so~J .Jj 0 
S6·3 9J-4 99·1 S'J·9 ;o"'I 95·11 ';.~·4 

---------
Soun:e: National Cereals i!l1d Prod~cc ~J~ Pyr ... -thrum Marketing ll<»rd. S11!;;ir f.ic!orics.. Cc!tc>n Lint :ind ~J '.\t.irketing 

Board. ColTce Board of Kenya. StSai Bo;ird and Tea &ant 
•Forcc:ut based on data :ivailalJle for the first two quartets of 19Sl. 

••0e1ivcrics to the Marketing Boani cnly . 
... rooudiog cane deli\-cn:d to t."le sugar factories for the production cf whiic supr. 

PRINOPAL CROPS 

Ater.age Prices to Producers, 1976-1933 

Table 76 Sh. ~r 100 kg. 

1!?76 1977 1973 1979 l~SO 1981 1982 i?itJ• 

•.
1/!?eat lZO· JO IJ3·Jl l:B·33 14)·64 ViJ-36 W'i67 iS7-53 ::?.~-~ 

?'-i.-~ 16·59 sg-~9 77-:17 ~~H9 ~:S·j1 !Or)1.'I) 107·74 I t,,J-r,.1 
144·~5 i50·d3 ! :o-.w r·n·!i6 150-07 :•1H)7 F.ice paddy 1.Jri·i!H IJ6·L'I) 

Pyrcthrum c.'ttract 49,2-N·l7 s.s,gw.33 72,046·5.S IOC,ti!i·4J 120.r.<,-.1-w 1z.n.n°'Mo I l.5,000·00 115.i:-::O·CO 

S•::;ar-canc 10·45 12·71 lJ·jO 13-JO 13· ~() I-Ml ~HO r:)·.10 

*'=d :ottc>n .:o'3·5:i WJ·16 JIS·JJ ~.!'i·l4 331·23 J4' .. M7 J51 ·94 ~: ... >-54 

Clc:ia coffee 2.~.D-75 3,975-CO 2.318·!0 2,S14·9? :.6.H·:!O . 2.250·41 2.7~0·00 J.nr..;10 

Sisal 262·)8 30'5·43 282·4? 373·17 4Z3·14 411·96 503·::?6 511 ·(;1) 

Tt::l l,Oj6·93 2.149·20 1,583-20 l,:l56 69 1.5~1 ·1\) 1,772·.!4 l,9.iQ·73 2.2JH5 

Source: Nation3f C'.:re-.ils ;ir,d Prod11..:c Bo:?od, Py!"":thrum M::.rk.;:tio.;; ?.o:.rd, S•:~:,,· ;-.:..:toric:,, C.:non t.:nt :ind Seed ~.flri.:.;t;ng 
l?oard. Coffee Bourd. Customs :ind E>:c.:isi: Ocpartm.:nt aid Lcr.~''" r .:3 ,\·;..:1ion:i. 
•For~t based 1>n da;a a·;aifablc for the ;i'"'t two qu.trt.:rs ,1f 19~3. 

LIVESTOCK 

Table 77 
'•}~l 

--------------- --------

S!se~ :ind Lambs 

C:c:its 
Pi~ 

nacon.:rs 
Porke~ 
Lilrd..:r!;•" 

T:>ral 

-
;974 

15?·5 

11·3 

ti·S 

JI ·5 
·M ... 
•· J 

Jft· J 

----

•n~ H~ .. t: 
~ ... , 

13~·1 z1:;-:; 

%5·8 ::·:C 

7·Z I~ 

33-3 ~:;.J 

.i·s !·1 
: .1 

.U)-') ; ,.r, 

- -

r·111 ~071 t 97'l 
-----

1~rn·t ·-·~ ,, ~7·7 

11-Z i: , :o l " 
H !fl~ :·o 

.;o.-, - ,\I)·' j.:· r 
,, I) 7 ·I il·S 
~·5 - ., . ., - I - I 

47.? 5 ! I) .JS 4 

·-- ~-- ........ ··-----
.;"1:1rce: !(c~·1a ~.t~:ot Cornmi~m.:n, 1';g lrid::·,:ry !l•J ·111 :md C'i)'j•'•.'• :'..•·:nn F:!..::,;r:: '.:.!. 

'~·.~() ;~:;1 

--------
~::; \} ··t ·? 

G·Z 7-2 

2F, 1"3 

:·.: 3 ::;-;~ 
()·~ ·h) 
··.s j s 

;r.·? Jo·J 

·A .;:"!~:t!l .'~v;ivrr'"n 1..~r \!,·: r·•Jrch;··"~s '..)i rh~ !<c!'J~'il !\r;~~ ! \: 1mi~s1\~q ·~A:; •• ;;! ~r; T~n1.an;,._ ..... \ t.xporreil !i•1c. 

tr-:.1d 

:a~ .. ~ 

75·3 

! i ., 

~ .? 

D6 
:-1 
; 0 

J(,·7 

' 
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FOPJ:STRY AND FISHING Source: Statistical 
Atst:rac:t of Kenya U99tJ> 
~ 116 

!'Oo!..s and Derlllilioas 
The table on timt!cr production COYUS timber and other forest rrocfuce from forests control!cd by the Forcu Dc1>3rtmc11t.. 

Tambe: cut on pri~"3n: farms ud CStatcs is cxdudd. and also a ~"UY snull amount of timber issued free br the Forest J)cp3nmcnt. 
The 3.11\0URts excluded in this way form only a srmll ~portion or rot:il ~ 

FORESTS9 

Lud Ara. ~1912 
(a ot ll.st D«nnbtr) 

TaNe90 '000 Hectara 

1973 1974 197S 1976 1977 1978 1979 J9SO 1981 1982f 

Tne or Form-•· 
Closed 

Central Govcnimcnt .. 784 784 746 746 746 746 746 746 746 746 
County Council ISO IS6 '1J11 '1J11 '1J11 '1J11 ~7 '1J11 207 207 

Toal 940 !MO 953 953 ,53 m 953 $53 953 9.53 

Woocllancl 
Central Government .• 271 271 266 266 266 266 266 266 266 266 
County Council "6S 6S 73 73 73 73 73 73 73 73 

Total 336 336 339 339 339 339 l3t 339 3Jt J39 

Bamboo 
Central-Government .• 128 121 124 124 124 124 124 124 124 124 
County Council 23 23 26- 26 26 26 26 26 26 25 

Tocal . - 151 151 150 150 150 ISO ISO 150 150 ISO 

Gr:is.~land 
Centr31 Govenuncnt .. 162 162 IS7 IS7 JS7 157 IS7 JS7 JS7 1S7 
County Council 49 49 47 47 47 47 47 47 47 47 

Total .. 111 111 204 204 204 2°' 104 2°' 20t 1°" 

V.an~.,vcs 
Central Govcmmcnt .. 4S 4S 4S 4S 4S 4S 4S 4S 4$ 4S 

Total 1,683 l,61l J,691 1,691 1,691 1,691 1,691 1,691 1,691 J,691 

Ownfrship•• 
Central Government 

Gazetted J,390 1,390 1,337 1,337 1,337 1,337 1,337 J,337 1,337 l,337 
Orhet •• 17 17 I I I I I J J I 

T .. tal l,407 l,407 l,338 l,,338 1,338 1,338 1,338 19"1 1,338 J,338 

County Counal 
Gazencd 293 293· 3S4 354 3S4 3S4 3S4 3S4 354 3S4 
Other •• IS BS S8 S8 S& SB S8 SB SS SB 

Total 378 378 412 412 412 412 412 412 412 411 

TOllll 1,785 1,785 1,750 J,750 J,750 1,750 1,750 1,750 1,750 J,750 

Privale Fores11 124 124 124 124 124 124 124 124 124 12' 

Source: Fcre.st Department and Central Bureau or.Staristics, 

•Jncludes gaz:ucd forest areas only. 

••ExcJudin1 privale Forest Land. 

tProvisional. 
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Soun::e: statistical Abstract 
St.~lOOL" of lfm¥a (1983) 

R> ~~. 1~4-J~!:l Page 187 

, :1~1::: 171 ?'Limb.:? 

197.; 1:·15 1~7~ 1977 !978 1979 tCiSO 19S! 19:32• 
I 

i 
rri~!~ry .. I 7,70(, ~.161 s.s~.; S.896 9.3~9 9,622 10.~55 10.~17 11.497 

S.:c•" ;,!:.rr t,o:-: 1.1 ":S l.:?f.S 1,.;1_, :.773 1.121 1.1ss 1.9".A 2,131 
·fc;;.~!·.er Truiu:!'!~~ .. iii 13 I :J 19 :ii 2u :?a 20 21 
Tc:.:i..:·i·::il <~::o:ic:.::-y 

~~~c~!:.; !O 10 13 13 IS !6 13 rn II\ 

To1!ll S,75:> ~~9 Y,ti~J in,.m Jl,IS7 11,371 JJ.''7R 1~7:0:9 13.!i{.·; 

S1Ji:rcr: '.\!i.nisL.-y l'i i::tl,101ion. 
•P1.>vi;io:1.:'. 

PUPILS E:\'P.OLLED 

Sy Tyroe of School, 1974-1982 
Ta~·!c 172 N:.1m~r 

I 1974 1975 1976 1977 197S 1979 1980 1981 19S::! .. 

rri:u:iry Sch;;ols 2,S31.IS5 2,891,617 2.971,::!::9 2.994,991 3,6SS.:?4G J,920,6~<1 3,'.1'31,16:! 4,iS..;,,-::;..: 

!"'°""" S.:Com!ary Sct-.ool~ 19.S,83:? 226,835 211..~;s 313,';77 354,452 31;;,7&:? 419,:?Ci 4(.o<,,850 .;3::;,1..~.+ 

Tc:.chcr Trair.bi;•• 8,86-+ 9,154 9.1~7 S,9:?4 S,Cil 9.906 11..12:'i l'.':,596 11.!05 

Tcc:1r.ical 3.659 ~.458 6,121 6.333 1.110 7,607 8,Si5 'J,123 9,199 

' 
T111al !2,914.233 3,1::2,Sl? 3,l~,/63 3.3-04.083 3,3G:,S2".' 4,o~::.s.n 4.J~.:m: .e.~12,731 4,6~3,(;j(} 

! 
Source: Ministr;· of [.~uc.ltiot1. 

••Primary Tca~hers Collcccs. \ •Prcvi5ional. 

TEAOil.~ IN Si':R\lCE 

By Type of School, 197.:-1982 
Table 173 Number 

1974 1975 1976 1977 1978 1979 1950 1981 19£2• 

Prin1:11·y Srbools 
.S4.823 S6.14S S9,640 Trained Tcxbcrs s2.m. 63.~12 68,361 72,029 73,499 80,(,64 

Unrrair.c:d Tc::ichc:rs 26.20~ 31,284 32,929 30,124 28,134 24,401 30,460 37,412 34,430 

Scc:or.d:uy Scll".O!\ 
Trai1:~J T .:a.::iers .. 6,460 6,727 7,399 7,S65 S,229 8,916 8.277 
Un mtin~d l" c.lch.crs 4,9711 S,969 6,887 7,336 7,687 8,110 8,Sil 

Te:Jctier Trai11ir.g 
Cull~n 

601 639 'f r.uncd T.:achcrs 671 661 683 692 73~ 694 720 

Tech;iiol S«ood:iry 
Sch1~1 .. 
Tramc:d Tc:i.;hcr.• .. j29 343 3~0 

..,~, 

J43 -'U 
L'ntr:iined Tca.:h,rs SI 60 .. 133 19:? .... 

Tot.:il 7!>,0! l t.5,':'I):; 101.m 103,130 107,.195 1og,1ss 119,45\.1 129,04:> 133,197 

---· ·-· -·--·--
s\~urr1:; ~hn'",;ry ~( r ,h•:..:~:ri,,:1. 

•P11'\ :~ionai. • 
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A'H:X 2 

Presented by Ja7 7. Jeyasin;Em (UNICO Sx?ert) at the 

[:.::~ting ::8r~-.;e:ncd ~Y thr. Ind:.:strlal ~n . ..r..:>~i_:-:~ D.~r-.:~~:t::I:.~r~t cf th~ 

~-Lni.str~· 0f C-:-r:-.. me:-cr.: and !nd11stry ( :-O:ndl.!s trie!:; Depa::: t.-::ent) 
h 1 ~·· 1 on J<:!nU.:!ry St. , .:1o<s. 

St&~jects ~cheduled to:- be CO\"ere-d :-

Prese~t Status a! the Pulp and Paper Indu~try 

New Projects . an~ P.ddi tioni: 1 C3.p.:.ci ties .. 

Market Requirements 

Per Cupita Consmnption, Growth rate at pres.-,~1t, futur~ 

growth rate, Domestic st:pf)ly and Imports to meet the 
existing demand 

Planning for Future Demand 

Where t-1ill the Raw Material come from fer the 

developi:tent of the industry? 
ture 

An exa.01ination of the Indigenous Re.w Mate:a:ia.ls on the 

basis of:-

- Availability 

- Suitability 

- Acceptability 

(Quan ti tati·.rely 

(Technologically 

(Economically 

'in respect of the; follo't; 1g: 

iioody Materials 

- Softwoods 

- Hardwoods 

Ncn-Woodv (Plants) 

- Bamboo 

- Papyrus 

- Kenaf 

~ron-Wooc·1 (1\gricultural RE:.3ldL!~) 
- Bagasse 

- Straw 
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A~ 2, cxnt. 

~·c,..,-~·'or.r~.. !'•'-. •• te t".-.1 .... -1· a 1 s) .,, .o.1 .... V\ro.·•·-~- '-C ..... .L 

Sisal i·:c.i~te (Sisal Fla!"!e To·.·!) 

Cotton W~s~a {Ginning, Spinningr Wcavings proc2ss} 

Waste P.:::i.r~or 

Deinkin1 Tcchnolcgy 

Recycling Rate 

PROJECTS ·.:~::-,T C:1ULD '?E IDE~TIFI!::D BASED ON THE EVL\:CUA'?ION 

E£2iect l 

Project 2 

Project 3 

~ject 4 

Production of Fine Paper from Bagasse at 
Mumias 

Production of Corrugating Medium in 

Lower Tana River Basin 

Production of Hard Tissues At Malindi or 
Naivasha 

(Malindi Preferred) 

Production of Hand Made Paper From Textile 

Waste at Thika and Eldoret or Kisurnu 

Choice of Technology 

The need to apply appropriate technology to suit Kenyan 
conditions. 

Energy 

Energy Requirements and Energy Conservation Trend in the 
Paper Industry. 

' 
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ANNEX 2, cx:nt. 

!~.1~.=TT~:::.; ~ .. ,7 :::-;rs l·iE;..::.:~~-::: OI'\ ·~·::~: rLLl ~-.. :':iJ ?:~r2 · ... ~=~)L~ ~:: -~:.· ::··:r..:; 
i:. t;::i!ur-a HO:)USE ce::~r-.::.F.3r;c:.: '.:·~.:.r.r 0:..r :ru·~sr:-.,;y s-r.! J:JruARY, 1Gt1S 

AT ~ .. 30 P.?-f. 

F .-.S. 5:.:.~i!': 

l. !-~r~. s. A!.a..r.ibo - ChairpP.r son 

z.. f.!r. s .. s. t'l.li 

3. r .. ~r. M.F. Husny 

4. M:: • T.F •. Abela 

s. !'.,.':T" .... _. J.T •. Jeyasingh~ 

6. I·~r. I! .M .. M:.:ra9uri 

1. :.tr. C.G.M. Ccao - !'<>.king Notes. 

de ?·!I:. G.M .. Siika 

9. Mr. K.R. BH~<?tti 

10. Mr. C.K. Charo 

11. Mrs. J..c._n,,.. Obiero 

12. Mr. N .c .o.. Owaga. 

MIN: 001: OPENING or. Tiffi MEETING 

The Chairperson opened the ceetini;: and introduced· the· 

topi= of discussion :iru lp and Paper lndu~-try" which is a. 

study being undert~ken by a short-term UNIDO Consultant on 

Pulp and Paper. 

NIN: 002: PRS5ENTATION OF nI~ FINDINGS Cr THF. STU;:>Y 

Mrs. Alambo introduced Mr. j.T. J~yasinghalll as the 

con~ultant and daclared the flcor open to him to present his 

paper. The assignment was to cover a period of ~wo and half 

months and a:J.ready seven weeks had elopsed. 

the expert point2d out that the pulp and pa.pe.r industry 

has a good return on investm•?.nt. 

T·:I~·r; 003: FTNDING$ OF THE STUOY 

t. Present Pulp <'.nd Pa.per Industry Status. 

It was noted that there are S plants in the country with 

a total installed capacity of 85 1 600 tp7 o! paper. However, 

the operating caracity is 76,0CO tons 1 
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.ANNEX 2, cxnt. 

Th lant - -.re P"""" .· e,.;can ?---..~ ··1·11 - (r.>P'~) (''-'I-··,·-} e p ::; ...... "'4• ... ·1-...... ... ,· ... -~\,,,;- ..... --~ 1. .... \.;.t.:•Ji .. ,, 11;;;; , 

~1~dh'.!paper {Nair!)'.Ji). K~nya ?2~!:-"':' ~-!ills ( Thika), Hi9hl;:1.nrl 

~"'"''"'r 'l;ll- ('!=:ldor,.,_ .... \ a~.-1 P,..11~,,.- ·-~=---h"S '!··i·.----u' ... .; .... h '"'""r"' •· .,. => .., "" .. J --•.1. "'~ "u. . """-·'- '- \ .... ~ ....... I ··-~ .. . 

prod~ction c~pacitio5 of ~5,C00 (to inc~~as~ to 60,COO ~f~er 

codi.ficati0P- of Iil~chi~·:?s), 1 ?.,Geo, ::::_.ccc, 2,coo ~:v:~ f..OO t!:>Y 

re$i~cc tively • .Fan Afr ;.c~n Pap(.~= ~-:~lls h.:..;:; pl<?.:::is to e;-cp.:.nd 

by 22,suo to;:is in t!l~ next 5-6 y-:;ars. f.ie:.\.41\.lpap'<'.!r, Keny.J.. 

p.::..pe=, Hig!il.md and Kenya matches plan to expand. to 20,000 

6,sco, 2,4CO, Z,400 tpy respectively. 

2. f.t.:-.rket. 

Kenya has a population of about 19 million anc th2 
estii:iated. per capi~a consuDlption is 4 kilogram which is, far 

belo\f the 30 - 40 kilogram for a good standard of living by 

'UN calcula. tions-. 

The pre.:a~t groivth rate of demand is 4!J;·. The expert 

has picked on a 6% grot-:th rate to project future de!lland to 

increase to 125,400 tons by 192~ as against the vresent 

demand of 79,000 tons (i6,000 domestic supply plus 3000 

imports). 

3. Raw Materials. 

The various types of raw materials fall under :ti·.·e 

groups which are:-

i) woody materials - softi'1ood, hardwood, 

ii) non-woody (plants) - ba.~boo, papyrus, kenaf 
iii) non-woody (agricultural residues) - bagasse, stra'' 

iv) non-woody (waste materials) - sisal ~'Taste (sisal 

fla~e tow), cotton waste (ginning, spinning, weavings 

process) 

v) secondary fibre - waste paper. 

Wood:- This is the most popular but there is a high demand 

for it for competing uses. Only 20:0 of the land for the 

whole of KP.nya is c;ood for A9ric?Jltural and Forc?stry use. 

' 
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~ 2, CQ'lt. 

Ho•:::ver, 3;& is und~r fo:.-est. There is 1 th~reiore ,:i problen 

in the use of tPC(! :for p~:per Makir!i:;, 

n~:.~,-i: This i:; a goud r3.-;-r mat~rial and ti1ere is 150,COO 

hect<:;..res o:f it c:.vailab!.e tut there is a presidenti~l ban 
on th~ c-:rttin:; r.;:i ba.Iilooo unless ~.-ith his -::;ritten a.uthori-ty • 

. . , .•. L·-'· N. • • •r· • Papy . ..-us: :\Vai ... a.~.Le in ~·~s aiv;lsn.:i ~~o -.:..ctoria. 

is li::li ted by the ur.ecc.nonical costs of cutting and 

tranpo.:: ti."'lg. Mor ever, 9Q~ of the ca. terial is water. 

Its US2 

Cotton sticks. Experie:1ce :from previous work done on this 

elsewhere sho-;~s that its use is difficult. Its avai1abilit7 

quantitatively is limited. It has poor strength and yield 

which render it ecenomically and technically unacceptaple. 

Coffee? sticks: No mill in the world is knol-.n to use the 
materi~l. Its use cannot, therefore, be recoC1J11ended. 

~~!: It can grow in 3 months and could be a good solution 

i-:hen there is r:o ~"ood. It grows to a height of 2 m:?tres 

and its <liameter is tha;t of a. bamboo rod. The yield is up 

to 20 tens per hectare. 

Bapasse: Not ~uch is available f:om the sugar factori~s. 

However, !4umias which is the biggest plant can supply an 

amount for a 9 1 000 tpy of paper capacity plant. 58,JOO 

tons of baggasse is available~ 

Straw: 540,000 tons of straw is available. 

Sisal waste: This can be used for hard tissues e.g. tea 

bag papP-r and carbon tissue. Carbon paper is sold very 

expensiv2ly here at 55,000 US dollars per ton while it is 
pos~ible to produce it at 2,000 dollars·. 

Cotton •:1aste: '!his is the best matetial as it contains: ------
80,,j cellulose. 

' 
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MtEX 2, ant. 

~-::i.ste paper: Most mills except Pan African Paper Mills use 

waste paper. The r~covery rate is 12.6~. 

4. Ide:itif ied Projects: 
Four potential. pi:ojects have been identified as. 

tabulated below: 

product - ~i'f eria.l Location ::a.pa.city Investaent Return on 
(tpy) {l!lillion Inves.tcent 

US Sl 
Fine paper bagasse Muaias 130,000 30.0 35'-~ 

Corrugating IS,000 12.0 305i 
aediua Tana River 

Basin 
Hard tissues- Sisal Kalindi or 4,500 14.6 3~ 

waste Na:i.vasha 

Hand made Textile 'Ihika or 60 0.127 3~ 
paper waste Eldoret or 

KiSllllll! 

s. Choice of technology 

Siaple type of technology is suitable. In U.S.A. highly 
:oaputerised technology is used which cannot suit Kenya. 'Ihe­

technology for Kenya should also generate employment. 

6. Energy 
Energy conservation methods are reco1:1J11ended. 

7. Trainina 
Pa.Fer- technology is very col!lplex and hi9hly cap&tal 

intensive. Getting technic~l management and operation skills 
is neaded. There:f ore·, propl!r tr;ii.ning and training t'"acili ties 

are recommended. 

?.fIN: 004: Qi)·:;::.:?V.\TIONS ANO SUGGESTIONS 

It wa·:; observed that the technology used in Pan African 

Paper mill is based on logs of 10 - !.S cm in diameter and as 

such renders 109s tJf l::?sser diai:eters ~s o:-1aste. 
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~ 2, cx:nt. 

This raises a worry over the appropriateness of the technology. 

It is, there.fore, prcposed that the exper-t provic!e a sugg~;7.;·i:ion 

reg.a.rding c'hange of tcchnolo~7 which will utilize the waste 

at :>~n Afr·:c-n raper &-!ill. 
2.. E~~:x>rt-~l Pt.t lo • 
• ~3~~0-~~i'T:Y•s p~ capit~ consump~ion of 4 kg. is much 

lm.-;cr th.At the t:Il recommended of 30 - 40 l~g for a good stania.rd 

0£ living. This con!>UMtption re.fleets a shortage of paper. 

It \"li\S also observed tha. t Pan .'\frican Paper Mill e:ip<>rts pulp 

In view of the shortage of pap~r and the fact that PPM is 

expor~ing pulp, the e.xpert is, therefore, required to give a 

suggestion as to whether the surplus· pulp exported could be 

used to produce more ?'-per to curb the shortage. 

3. Price of Paper. 

It wa.$ observed that the price of paper is quite high 

and as such is not within the reach of th~ majority of the· 

people. The expert should propose ways and means of reducing 

the price. 

4. Optimal si~e of plant. 

The expert is required to propose the minimum economi~ 

size of o paper plant including calculations on profitability, 

investment, price, etc. 

s. Project profiles. 

The expert is required to prepare techno-economic project 

profiles for the identified projects covering capacity, raw 

materials, technology, marketing, employment, profitability 

a.~d pricing based on the use of indigenous trees. 

The expert is required to suggest mini-paper plants 

attached to ~he existing sugar factories based on the 

available b~g~sse. 

7. Trainin2. 

Tha ex~c:t ic !i~ally required to give .M, in~icaticn 
of the t:ain~n0 re~ui:~d for 3~~11-scale pap~r prnjects 

and i~ p-:')ssibl"2 r.~co!~u:iend countr ics of tr~lnin:J. 

' 
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m£X 2, cent. 

Th~ Chairp2t'son sui;::-;::ested ~ u:.c·~ting on 30th J;in!:ary, 1935 

a.t 9 .. 00 a.m. to discuss the .fin2.l draft of the report which 

will incorpor~t~ the suggestions nuc~ above. 

Tr:'.?re being l!O other business to discuss the r;1eeting 

ended at s.oo p.m. 

CHA~ES G.M. CY-"..O 
Ag. Head: CHENICAL & ALLI~D INDUSTRIES Sec!'ION. 

e-.c. Mr. J.T. Jeyasingham. 

11th January, 1985. 

CGIO/evm. 

' 
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Q. ~'iUOO rj·f":.LX:l.i\TIO:-i AT PPM Ai~D IIIGf-! l'='C0() WASL\GE AT THE ~<ILL. 

A - There appears to be ~ome error in respect to the 

log size referred in this question. However my 

co~mO:?nts are as follows, in respect to wood 

utilization. 

If Pf-M's utj lization of wood is based on 

10 to 15 Cms as raised in this question, then 

there is no problem, but I believe, 'the wood 

preparation equipment at PPM require l~gs of 

diameter much higher than 10 to 15 Cms. I have 

a feeling the optimum· diam~ter they would like to 

have would be about 30 to 35 Cms or higher and 

a length of 12 to 12.25 meters to feed the horizontal 

chipper. 

When the mill was originally planned there 

\'las ample supply of such wood available to PPM. 

Normally for technological reasons this size 

of wood from mature trees are preferred. They 

produce a better class of fibre for papermaking 

compared to, um .tured trees, thir.nings ar.d the 

upper stem of trees. 

Now the situation has changed and a large 

percentage of the wood received at the mills is 

undersized. It seems to me, there is no other 

alternative, other than to change the wood 

preparation equipment at PPM in order to adapt 

to these new condi ticms in wood supply. This wo~ld 

.mean a new chipper and debarker to handle small 

diameter logs should be integrated to the wood 

preparation system. 

' 
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'!be ll!Orld-wi.de b:end in wood utilizatiai is to use as rruc:h 

as possible of the timber harves~ed and avoid ~aste 

both in the forest as well as at the mills. Equipment 

such as "Mobile Chii:pers"" are used to chew up the stump 

and covert it into chips for the pulpmill. Likewise 

the top of trunks are chiE=·ped up. A new Technology is 

also developed known as W'IC pulping. This means ~ole 

Tree Chipping." The idea here is to use the entire tree 

including, branches along with the bark for pulping. 

They are mostly applied for unbleached grades of paper 

where shives could be tolerated. 

It seems to me PPM must 90 in for a mobile chipper 

and this could be the quickest solution to the problem. 

This could be subsequently followed by addition of a 

drop chute chipper for small diameter logs at the mills. 

Q. 2 EXPORTING OF PULP BY Pl-M \'/HEN THERE IS PAPER SHORTAGE 

IN KENYA. 

A - It is more possible for PPM to export paper rather 

than pulp. 1 am therefore a bit confused whether the 

question is actually referring to Paper rath~r than 

pulp. Assuming this question·. is referring to pulp as 

given in the minutes, my observations are as follows:-

PPM has capabilities to produce chemical pulp 

and since of late Mechanical pulp, as well. The entire 

operation at PPM is not geared to MARKET PULP PRODUCTION. 

It is therefore difficult for them to compete on the 

International market with the set up they have, with 

no facilities to produce pulp in sheet form on a 90:10 

basis. 

For f'PM to export pulp there should be also surplus 

capacity. In respect of chemicul pulp, the production 

is just sufficient to meet the requirem~nts o! b(lth the 

' 
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machines. In the case of mechanical pulp, thc~e could 

be som~ surplus ca~aci ty. If ti~is surplus mec:hanici'.1 

pulp is converted in to tvet lap .:.nd sold, a.fter proc!ucing 

the cfo·~?estic carket requirel!:'2nts of Newsprint, the consu:-ier 

in Kenya will not be affected. Normally Mechanical pulp 

cannot be used on ~ritings and printings that are classed 

as wood free, so t~is surplus pulp will not interfere with 

the local market requirements of writings, printings and 

kraft paper which has to be produced mostly from chemical 

pulp. 

X should also mention it is not possible to give 

a straight answer to this questiom without having a 

discussi~n with PPM people since I have based my comments 

on various assumption which may not be factual. 

Q.3. PRICE OF PA?::R TOO HIGH FOR THE CONSUMER 

A - The ~rice of locally produced paper app2ars to 

be matching the local manufacturing cost. The expert 

regrets there was not sufficient time available during 

these 3 months mission to fully go into the details of 

pricing which is a sepera.te study by itself. 

However the price of imported paper appears to be 

excessively high. Some remedial action should be taken 

to protect the consumer. 

The projects the expert has identified is one 

approach to solve the problem but this would take 

a long time. But for immediate action on this problem 

a study may be needed to determine how and where this 

excessive pricing is taking place. 

' 
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Q.4. !)£TAILS r:; m.~SFECT ('F OPTH-.•:~! SI~E or- ~f-fE PLANT 

A.. 'lhis w-ill d~pend ~n the type of paper~ the 

type ~f ~~chnoloyy chosen, the type of raw 

material and above all th2 local conditions. 

Sased on these factors lhe optimum. sizes have 

been picked out for all the 4 projects (i.~. Hard 

Tissues, Finepaper corrugating medium and hand 

paper). 

Please refer to the individual reports for 
details. 

Q.5. DETAILS OF FROJECT PROFILE 

A. - More details than wnat is needed for a 

Project Profile has been provided. All the 

data needed for the respective projects could 

be found in Part II, III, IV and V of the experts 

report. 

Q. i. FEASIBI!..ITY.OF SETTING UP MINI PL.ANTS BASED ON BASASSE 

A.. - The tecl1X>-«X1M:mi.c aspects of seting up mini 

plants have to be undertaken as a seperate study. 

Q. 7. TRAINING FOR LOCAL PERSONELL TO OPERATE NEW MILLS 

A. - This has beerr dealt with under each project 

as well as under part I as a general subject. 
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.Al'IEC 2 , c::xnt. 

Items taken up at t~e ~eeting but not in t~~ minutes 

Q.l. fJSE OF MIXED TROPICAL HARD WOODS LIKE PROJECT IN 
CAMER~ 

A. Not recolD!lended for Kenya. Technologically 

speaking r-tixed Tropical Hardwoods produce an 

inferior type of pulp in quality and strength 

properties. Due to the hetrogenous, nature 

of the Kenyan wood, maintaining uniformity o~ 

pulp quality would be a problem. What Kenya 

has done so far by planting exotic types of 

wood such as Pines. and Cypress should be encouraged. 

What is needed for Kenya is more of 

Afforestation of karginal and Semi Arid areas 

with Eucalytus species and Gmelena species. 

Im areas where there is sufficient rainfall 

more of Pine should be planted. Mixed Tropical 

Hardwood is a poor material compared to all 

these material~ suggested above for papermaking. 

It is also NOI' advisable to chop off the 
natural ~rowing trees for pulping, and this 

will be a serious mistake. Cutting of trees 

on a large scale would result in soil erosion 

and affect the National environmen-tal eqt.Ji:librium. 

Kenya with only 2~ of the land s~itable for 

agriculture as well as forestry should be 

careful in cutting down· inciigenous forests. 
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Q.2. LOCATION OF HARD TISSt'E MILL AT ~.'\IROBI IN 

PLACE OF MALlNDI SINCE THE M\RK~T IS I~ NAIROBI 

A. This is not recommended as mar!<et alone 

is not the criteria for selecting a mill site. 

It should be also noted, to produce 
3000tP¥ of Hard Tissues, nearly 9000TPY 

of raw materials has to be transported 

including moisture, i£ the mill is located 

in Kairobi. Biii!sides the extra tonnage 

involved for transport, there are alse 

problems related to water supply and effluent 
disposal. 

l'he concept normally applied in pulp a.nd 

paper manufacture is to take the mills close 

to the raw material and not to the market. 



- 54 -

(Oust'?rvatio~s made by the e~crt) 

PA.~ ArRtCAN PAP~~ MILLS 

{Plant Visit made on Nov. 27 1984) 

PPM is t:1e la.rgest producer of pulp and paper in 

Kenya; as per details given on page of this report. 

This mill has already exceeded the original designed 

~apacity of 45,000 TPY. In an attempt to get the maximum 

output Lrom the 2 paper machines, the management recently 

rebuilt the two l!lachines. It is therefore now possible 

for PFM to achieve an output of 66,000TPY at WEBUYE. This 

is the most logical and economical way of stepping up 

the production in an existing facility. 

It was also noted, the type of technology applied 

by PPM is well suited to the local conditions. The mill 

is efficiently managed and staffed with personnell 

possessing several years o~ experience in the paper 

industry. This has helped the mills to achieve the 

required operating efficiency within a quick span 
of time. 

'Ihe areas where certain· improvements could be made 

by PPM are as follows:-

- Maximum utilization of wood \vith facilities to 

use logs of smaller diameter which are presently 

rejected at the chipper. 

- Utilization of wood yard debris, bark and decayed 

wood to generate steam in a hogfuel boiler and 

eliminate the present ~ncinerator system. 

- Intr0duction of blow heat recovery system to 

recover the heat from digester blows. 

' 
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ef!.!.l!~nt discharged fror:; 1.il.:? .aill:; 1:11 ~!1~ rr:-ccivi11c; wat~r. 

P1'.>i•l has al~o done a g'.)od se::-vi-:{? to tl!~ surrour:dir.g 
community by:-

Buildillt} a 'C'OCld r. ~t \'!Ork CCiHH~~·.:ed •:!ith logc;;~;19 

oper :.i. t ioi1S. 

- Exter:di:~·J a H.T. "J.:anszni:1:->::.:.Ji:1 linP. of lJ2 rev., 
with tha mill pay1:-:CJ t!1e full :.:ost to a distan.:c 

·~· f l 7 ~ l('.\1. 

Bringing eccnomic prosµeriL~· to the r.iill area., and 

the surrour.l!ing t0wn .in~rc.:-.si.119 in popt.:lation 

from 800 to 20,000. 
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~ 3, cx:nt. 

.. -~ .. ~ . "- ... 

:-:.e Thika 

.:Jn .i ~s O.[-·~i'.'.:i.tir·n .:,,; !:c '-··'=-' r.ot ti'l-i~y to se~ tr,<:"! plant 

in op~~ r .-l ti.on. 

:.!" .. ', ...... , ' . 2 'l..,rl 1 ('.j(,~} '*"·· ... - .. _.,.. 

tl':is mills h~c.:i.ted .'.:\t Thika p1:uJ1:ccs a11 tn·es 

of wr.:;p;:drigs, 0nvelope p.:.r'8r, corni.J:lting reedimr: and 

Th~ d~tails a.!'"e c;iv•m 

on pa<.:;~ ioot this rt?port. 

!he mill js using an nlC. secon•i r;rnct r.:;~c:~:nc whic..h 

has o~cn i:npro•.cd t..nd r'AH..:i.lt loc;~:!/ from 'Li.!1K~ to tirr.e .. 

It is ,t.·r<Jc;ucin1:1 •:ery sui1.~i.·.!.e gri\do.:.i for ti:~ local markc~ 

at th~ o:iost ccur:uwical pr j ce ~sin') 1·;.:i~t~ ~,a~;P.J: 
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ANNEX 3, cx:nt. 

:he qualit:y u[ .. 
l.!1~ 

It could be s~id~the mill is ~a\i~g positive sc~r~ to 

improve beth quality as well as efiic.i~ncr. 

The mill has al~o organized a very efficient waste 

paper collecting system ther~by senerating e~rloy~ent 

to several under-privelegcd persons. 

At the moment the mill appears to he having soce 

effluent Land ling prob ler.~s but h.2rc ::i.9;;.in the ~.i.:1.~c:.;~iten •.: 

is ?.ctive and is taking stc~s to rl"ccvc~r the fjb;..-e 

before discharging the effl~~nt. 

SIG1lLA~~iJ l'Af'F.R KlLL~ (Pl.:rnt visit a;ad~ cm Nov. 27 li::e•q. 

1'he ~ill ~:as originally d<>si9ned to produce yellow-straw 

board but presently it produces, chj p !Joard from ·:!as te 

paper. The details of t~is ruill could be found on 

page 10 of this report. 

The mill is using a very simple slow speed ~achine 

quite suitable for the local co~?.Ji ticins. It is also 

generating steam, using hog fuel fr0m wood t·1aste without 

using imµorted fu"-!l. The c;u.'.\l:i. ty o.f tr~e pro<.!1.!ct .ri.rJp•::.-1rs to 

b..: quite good for ri~ing rigid bo:<es, tiackings foe 

stationery it~ms, hardcovers for books etc. 

' 
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A .. flEX 3, cent. 

!'he Eldoret r!iill w;~j ch cl=>sed ('.ONn w~s bou~h~ U:> 

by KE:. Y,\ l'll\TCm: s. The rlt~tai ls o ( t!":.is ;·i 11 could ba 

fot1n·c1 v!'l pa;;~ ll of thi:.; r€µcr t. 

The <>quipff:nt was shii"ted f r:1rr: ELDC•:<.:r to KISl!:.;c..: 

and re-erected. The mill has r.ut gone- intc; col!lil!ercL•l 

production. The equip~Pnt used by this ~ill is ~lso 

simple llke Kenya Matches and Highland Pap~:r:. 

The mana~cm~~t of the mills have plans to rebuild 
• 

the equipment to r.iake C~!.rtain• grades of f.:(j ~·;rappings. 

The Technical Director of the ~ills· could not be contacted 

as he was away over SC<lS, bnt frc;m ·l he visual obsen:ation 

made by the report, it could be s~ld the ~ana~Pment 

appe~rs to be dyna??:ic al"'d m<iking prc9ressive stP.ps. The 

mill has even plar.s to prcduc:e st:rcsr pulp th.:i.t cot:ld be 

used for producing corrugating ~edicm. 
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PAN ~-!'?.IC!u.'l ? r: ~R MILi.S 

~:.R. ARJON .... RIJHW;.NI .... 
~-:a. a.o. .AG.\ ~::·fAL 

MR. M.S. ME~!ON 

MR. S.K. RUHGTA 

MR. V.B. Sl'.CI1DVA 

MR. G.R. REDDY 

KENYA PAPER MI!.LS 

MR. ALISTAIR G. SCOTT 

MAOHU PAPER IN'I'F.rt~JATTQ}!AL LTD. 

MR. S. K. l-'.t\C!ti)RIA 

MR." JOSEPH i-:. MUTURI 

HIGHLAND PAPER MILLS 

MR. GEORGE DUNDE 

MR. V.S. JOSHI 

KENYA f.'ATCHES 

MR. H.M. SH.:!\H 

MR. DI2AK P. SHAH 

PAPER CONVERTH!G INDUSTRY 

MR. HU!1PRY RUBI!. NG' ANG',\ 

MR. CLIVE J .t"I. vm RENSl3t.~ 

HHX 5 

PRODUCTIO~! ~IANAGl:R 

SU?TD. PU~P MILL 

?~\RK£TH!G ~·:fu'lAGER 

SUPTD. DE~tELOP:i...:~G 1-..i'iD 

PLlu'rnING 

SHIFT MILL MANAGER 

GENE~.L r.tr,NAGER 

FACTORY ~~-NAGER 

MANAGER 

GENERAL !·!A.NAGER 

PROPRIETOR 

:-:.~\K.a. IND'JSTRIES 

(OFF. MACI!DIE COATI:·:G) 

CE~~E.PAL r.tA:JAGS~ 

E.A. PACKAGING MCL-"31\SA 

COAST PACKAGIN'G, xo~:;ASA 

• 

• 
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PRINTING 

MR. S. W. S. :•1UCHILWA 

MR. WALTER W. CHESSA 

FORESTRY 

MR. ON~SUE!S !.ffiURU 

l-iR. S.C. MBINDI 
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MR. JOHN YAHUfo'A WAWIYE 

MR. A. D. Mll.TSER 

MR. D.E.N. NC".iODA 

~ S, Cla'lt. 

GOVERl.'W..ENT PRI~~'!'ER 

..Z-..SST. GOVERN?{E~IT PRINTER 

CHIEF CONSERVATOR 

OF FORESTS 

DEPUTY CONSERVATOR 

OF FORESTS 

ASST. CHIEF CONSERVATOR 

OF FORESTS 

TECHNICAL ADVISER 

FUEL WOOD AFFORESTRATION 

EXTENSION IN BARINGO 

MARI GHAT 

FORESTER 

GEDE FOREST STATION 

AGRICULTURE & IPR!GATION DEVELOP~!ENT 

MR. G.W. GICHUKI. 

!'..R. J. T. LIMIRI 

MR. R.S. JOHAL 

MR. PIETER C. VANDEN P~ -

MANAGING DIRECTOR 

TANA RIVER DEVELOPMENT 

AUTHORITY 

ECONOMIST 

TANA RIVER DEVELOPMENT 

AUTHORITY 

MINISTRY OF AGRICULTUFE 

PROGRAMME COORDINl.TOR · 

LOWER TANA VILLAGE 

IRRIGATION SCHEME GARSEN 
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SUGl~R INDGSTRY 

MR. G.P. SHAH 

M..~. G. V. P.ADIA 

MR. V. S • DA VE 

MR. HELLINEA 

SISAL INDUSTRY 

MR. NDOATI KIGONDU 

- MR. GEORGE CHARITATOS 

- MR. FRITZ KAESTLI 

MR. A. KYRIAZI 

COTTON INDUSTRY 

MR. ALI ISLAM ALI 

- MR. SIMON K. MASSIMO 

MR. J.C. NEWNES 

MR. JOHN CLEMENTS 

MR. DIN AMIN 

~ 5, cent. 

WORKS t-~~AGER 

E.A. SUGAR COMPt~~!Y, MUHRONI 

ENGINEERING l-iANAGER 

Mv~·:IAS SUGAR CO~.!\NY 

GENERAL !WlAGER 

ASSOCIATED SUGAR CO. LTD. 

MOMBASA 

FACTORY MANAGER 

MIWANI SUGAR MI.1..tLS LTD. 

CONSULTANT FOR MUMIAS 

SUGAR FACTORY 

BROOKER AGRICULTURE 

INTERNATIONAL LONDON 

DEPUTY CHIEF EXECUTIVE 

KENYA SISAL BOARD NAIROBI 

BANITA SISAL ESTATE NAKURU 

GENERAL MANAGER 

ESTATE VIPINGO 

MANAGER DEVELOFMENT 

TEITA ESTATE 

MANAGIMG DIRECTOR 

MALINDI GINNERIES 

MARI<ETING MAl~AGER 

COTTON LINT AND SEED 

MARKETING BOARD 

HEAD OF TECHNICAL SERVICES 

COTTON LI?iT AND SEED 
MARKETING BOARD 

MILLS f.'i.ANAGER 
R!VATEY. ELDORET 
SPINN!t~G MANACER 
RIVATEX ELDORET 

• 

' 
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