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i/ ABSTRACT
\\‘

This report presents thz results, following the
study of the market Gewand, growih rata an 13 the aveilability
of indigencus resources for the developmant cf the pulp and

paper industry in Kenya.

It is concluded based on this study the following
projects are techro-economically feasibl-:

- DPrcduction of FPine Paper frowm Bagasse

-

30,000 TPY

- Production of Corrugating Medium from

g S AN mnay
b aw l-l’v -—a A

- pProduction of Hard Tissues from Sisal
Waste 3,000 TPY

- Production of Hand Made Papexr from
Cotton Waste 7O TPY

It is recommended that s2rious consideration is

given to implement the above projects.
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Intensive Afforestration of Sp°c195 such as

' $IxL3, CUoRESS, CUCALYPTUS AMD GAMELINA. is

recommended.

ulp and Poper mills should be encouraged to

-
L
develop their own rescurces of wood supply.

Development of KEWAF as a raw material for
paper making is recommended in marginal lands
not ideal for agriculture.

The mafket-demand, growth rate and availability
of resources both fibrous aad non fibrous --
indicate the following projects are Techno-
economically feasible:

- Fine Papar Mill from Bagasse - 30,000 TPY
- Corrucating Medium Mill from

Straw - 15,000 TPY
- Hard Tissue Mill from Sisal

Waste , - 3,000 TPY

- Hand Made Paper Unit from
Cotton Waste - . 60 TPY




1.0 INTRODUCTION
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totzl Installad caracity of €5,8600 TRY of panzr and paper

c
Soard. Th2 afore-maontionad S milis have pians to 2rpond o
125,480 TPY within the nex: 2 to 3 vRars.

the indig=noias pulping ceapacity is only 52,000 tons

of ciaexical pulp arnd 8,000 tons of mechanical ptlp per year i
at PELAFRICAN PAPER MILLS, WEBUYE. Therefore, the other 4
mills cepend wostly on waste paper for their fibre reguira-

ments. The sueply of rzw materia! for the PENAPRICAN PAPER

MILLS is based on FINE 44D CYPRESS €réi "Man-msde plantations”.
Thece wiil) be a fvrther dGemand on this zource of supply when

d BA2G PAPER MILLS at THIIAN geoes into nrodustion.
This mill at TEIKA will require wond o prosiice apott 28,000
TPY cf cihemical pulp.

T is f2ared FRenyve it heading toward: a sho
wood and in particular fec dormestic fvzl reauirements both in
the form of firewcod and vood chaccoal. It is, therefnre
felt at this stage further pPlannirg cf pulp and paper nills
based on wood dces not lcok promising with only 20% cf the
land area available in Kenya both for agriculture as wzll as
forestry. On the other hand Ka2nya needs more pacer. The
demand for paper during the last 5 y=22rs haz baen grewving at
the rate of 53. It is expected the future grcwth will be

rn

around 6 to 7%, with a high demand for cultural crades o
piper on aczcount of the grovth in school goiag porulartion.

The Department of Industries in the Ministry of Commerce and Industry
sensing this protlem, initiated the need for a study to look into the




aspect of using non-wood materials for pulp and paper manufacture.

To conduct this study a pulp and paper expert was requested fram
@. He arrived on 9 November 1984 for a three-month assigmment
in Kenya. )
The following reperis therefore covers the
invastigstisns ana study reclated to the use of non-
i1

woody r&¥ materials for the production of pulp aand papar

and is mada up into 5 parts.

PART I - Cevelopment of the Pulp and

Paper IndusirY in Kenva

PART II - A Report on the Feasibility of

Producing Fine Paper from Bagasse

parT III - A Report on the Feasibility of
Producing Hard Tissnes From Sisal

kaste

PART IV - A Report on rhe Feasibility cf
Producing Corrugating edium

From Stravw

PARF V ~ A Report omn the Feasibility of
Producing Hand Made Paper from

Cotton Waste.
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- No. of employces
- Raw Materials used

KENYA PAPER MILLS
- Location

- No. of Paper Machines
- Existing Capacity
- Actual Performance

- Prospo:2d Rebuilt Capacity

-~ Grades made

= No. of employees

- Year of start up
- Raw Material

HIGHLAND PAPER MILLS

- Location
- No. of paper machines

- Designed Capacity

Actual performance
- Grades Made

Raw material

NA

- 50% Imported wood

pulp and 50%

waste paper

- THIKA (40 Xm from Nairobi)

One Fourdrinier

5,000 FTPY
5,000 FTPY
6,500 FTPY

Envelope paper,

MG wrappings

Kraft Liner

Corrugating medium

(Bais wt Range 140 to
160 g/u’)

168

1857

100% waste papar but

planning to use about

25% straw pulp using

the available spherical

digester presently

idling '

ELDOLZT

One Machine (Cylinder/
Vat) with 3 Cylinders
(TRIM 1370 ™"

2,000 TPY

500 TPY

Grey board and

chip board

(300 tc 600 g/mz)

The mill was originally

designed to produce
strow Pulo and produce

straw board. Now it is

producing the boards
from 120% waste paper.
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KENYA MATCHES

The Eldoret Agricultural Paper Mills was purchased

by Xenya Matches and the equibmsnt has been rein-

stalled at KISUMU.

- Locacion
- No. and Type of machine

- Existing Capacity
Rebuilt Capacity

Grades Made

~ Raw material

KISUKU

On2 machine with single
cylinder/vat (TRIM

1370 mm)

600 TPY

2400 TPY

The machine is to be re-
built shortly adding

2 more forming cylinders
and one MG Cylinder for
the dryer group.

Wrapping paper and after
iebuilding Duplex and
TRIPLEX BOARD.

100% waste paper. After
rebuilding waste paper,
straw and bagasse.

SUMMARY OF AVAILABLE CAPACITIES

AT EXISTING MILLS

DESIGNED ACTUAL 1984 REMARKS
- PANAFRICAN 66,000 66,000 Capacity fully
utilized
- MADHU 12,000 4,500 38% of Availzble
, Capacity
- KA PAPER 5,000 5,000 Capacity fully
utilized
= HIZUAND PAPER 2,000 500 2%% of availabk
capacity
= KeaYA ¥OTCHES 600 - Presently doing
trial producticn
TOTL 85,400 76,000




2.3

HEW PROCETTS AUD SNBITICHAL CAPALITIES

The exisitiang des’uned canccity of the 5 HMills in

s given ouov: amownts to 83,80 Tons. This availadle

* would ke further increased by the following projects:

MADMU ©2 LULDR O MILY, (T;;I:{"‘.)

This will be a new mill at THIKA (40 Km frca Haixchi)
and the socond mill of Madhu will produce the
following:

- 20,030 TrY of Bleached Wocd Pulp

~ 20,000 TPY of Folding Ecx Board

Status of Project: The mill is projected to be in
production by August 1985.

PAN AFRICAN PAPER MILLS (WEBUYE)

PPM has just completed expanding from 45,000 TPY
to 66,000 TPY by rebuilding machines I and II

under Phase I and Phase IA which are as follows:

PHASE I ~ Production raised from 45,000 to 60,000 TPY

of papcr with capability to make news-

print with imported mechanical pulp.

Status of Project - Already achieved

PHASE TA - Production raised from 60,000 t> 66,2¢c0 TF°Y

of Paper
- Integration of a new Mech. agnical Pulping
Unit of Capacity 8,000 TPY

Status of Project - Project completed and mechanical
pulving unit getting into commercial

production.

PHASE 7T ~ Additior cf No.3 Machine to manufacture
Bleached grades 70 to 80 Ti'D (22,500 TPY)

Status of Project - Under »lonning cstage




Phase II A - Iancreasing the pulping capacitx, by

22,5C0 TPY to suit Nc.3 Machinz
requirements
Status of Proj=c - Under planning stage

KENYA PAPER MILLS (THIXA)

The existing capacity of 5,000 TPY is planned to
be increased to 6,500 TPY. This will be achieved
by rebuilding the existing singlza foudrinier
machine.

Production of straw pulp 1500 TPY and to ke
blended with waste paper to produce corrugating
medium.

Status of Project - Under planning stage.

. HIGHLAND PAPER MILLS

The mill was originally designed to make yellcw
straw board but due to a change in market trend
tue mill is getting geared to produce grey chip
board and white 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.

KENYA MATCHES (KISUMU)

The ELDORET AGRICULTURAL PADPER MILLS now installed at
KENYA MATCHES in KISUMU will be rebuilt and
improved. 'The rebuildine will include 2 additional
cylinder formers and MG Cylinder. It is expected
the rcebuilt capacity would be 2,400 TpPY.

Status of Project - Rebuilding is in progress

¢ e s e e wyng,
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SUMMAXY COF ADDITIONAL CAPACITIES

THROUGH NEW MILLS RESUILD AND EXPANSIONS

Existing Actual Future
Capacity 1984 Capacities
PAN AFRICAN 66,000 82,500
MADHU 12,000 32,000 .
KENYA PAPER 5,000 6,500
HIGHLAND PAPER 2,000 . 2,000
KENYA MATCHES 600 2,400
‘
TOTAL 85,600 125,400

2.4 MARKET

The population of KENYA is about 19 Million and
the per capita consumption of paper and paper board is
about 4.15 Kg. The market requirements presently is around \
79,000 TPY. The growth rate in demand for paper and wvaper
products based on the statistics of consumption has been
averaging at about 4% to 5%. The ponulation aerowth has
been a major factor con“ributing to this demand s‘nce 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 bv the Government to
education.

One of the factors restraining the growth rate is
the exhorbitant price of Imported paner at the consumer
point. Some spot checks were made and found the following:




Il L0 QIallis RESA S et e EOETU I
(Cv .t I7TID TTLET - PRICE
Y LA
- DRNTLG Qi el P18 1TEIDE 2,00
- LE? 367,837 (I17.857) $ 230
- ONION ST TSI D 372,00C 1324,756) 2.755
= CIIZZ¥ parln as
COnETTLD TIFIT 802,4C (755,444) $ 5,800
- RIR AL 155,000 (£12,024) $ 2,500

(o RTE LDy 1US§ = PSIS.15/-

The above priczs are extremaly high for the coasumer
as could be feund by comparing with international rrices.
There is ar present a 4535 duty for most of these grades. Even
after allowing for the duty, internal transaart, papar
rerchants profit, et?J it could be found the conzumer is
forzad tO Pay an extremely high ovrice. If the prices are
nTre realistic the consurtcere demand could bring a grcwth of
3zt.

-
aktoutr 75 t

Q

It is recommended in Parts II, ITI, IV and V of the study
that same of the above imported goods should be substituted by using
indigencus raw materials. This should benefit the consumer as most of
these grades could be made locally at 1/4 to 1/5 of the imported paper

price.

2.5 DOMESTIC PRODUCTION (py GRADE)

The grades of paper thar are preser.-? reduced
r 5

for the domesric market by the paper niills in Koenva are as

follews
PARAFETCRM  _(Blenched gradas) Tons
= OFIELT PRINT.I:S 4,500

= NEWSPIIMND 7,300
= BRIUE AND BCJD 4,600
- M.‘\IIII‘f".m 1,00
- ERCOCIAGEIT . 1,100
- DurLlCl'IJGE 2,300
=  WRIYTLGS AND PRINTING3 6,600
- PULT ZZARD 1,800

- DL, L3 ORATT 2,000
- COLOTRIN MANILLD 1,000
_Lbene,

R e e e e,




KENYA BRPEXR

— CORRUGATIXRG MEDIUM
- ENVELOPE PFAPER

- MG GRADES

- WRAPPIKCS

HIGHLAND BAPER

- GREYCHIP BOARD

 AND WHITE LINED
CHIPBOARD

KENYA & MATCHES
- WRAPPINGS

5,000

5,000

600




2.6 IET52TED PATUR (BY CRALE:

The fecllowirng grad2s are sresently imported

into the country:

- CG>TED GRADES - 600 TONS
- PARCHMENT AND GREASE
"PRXCF - G50 TONS

- WRITINGS (SPECIAL

GRADES) AND AS

CONVERTED PRODUCTS - 1,500 TONS
- HARD TISSUES,

CIGARETTES, TEA BAGS,

ONION SKIN - 250 TONS
- ASPHALT TREATED PAPER- 150 TOnS
= CARBON PAPER 100 TONS

3,250 TOWS

2.7 DEMAND FORBECAST
The market demand in terms of grades are as
per Table given below:

PRESENT DEMAND OF PAPER AND PAPER BOARD
BY GRADES
( DOMESTIC AND IMPORTED )

I | pDoMESTIC IMPORTED TOTAL
PROD.1983 1983
- WRITINGS AND PRINTINGS 22,600 1,500 24,100
- NEWSPRINT 7,300 - 7,300
- KRAFT GRADES (UNBL) 27,100 150 27,250
- CORRUGATED MEDIUM 8,100 - 8,100
- BOARD (SOLID, DUPLEX AND
TRIPLEX ) 7,900 600 8,500
- SOFT TISSUES 3,000 - 3,000
- HARD TISSUES - 250 250
- OTHERS - . 750 750
76,000 3,250 79,250
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pBased ¢n 4 projecieq growih rate of ¢ per ysar
and assuaing all the projecigconiamnlates ars sushed
through to execution the domestic productiun capacity of
125,40C TFY would b2 sufficimt to sacisfy Kenya's require-

ments upto. th.2 vcar 1992 as per Tahie given Lolow:

DEMEND FORECAST (TFY)

YEAR DEMAND

PAPER AND PAPER -
BOARD

1984 79,200

1985 83,952

1986 88,989 f

1987 94,328 ;

1988 99,988 |

1989 105,957 ;

1990 112,346

1991 119,087

1992 126;232

1993 133,806

1994 141,835

1995 150,345 , \

To meet the growing demand new projects will have to be
planned out at this stage. The planning of new projects
is particularly important to ensure raw material avail-
apility. 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 materials either in the
form of man-made plantations 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 commercial
production in a developing country generally averages
4 to 5 years due to various delays.
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er. But th2 commzrciel
hinge on technoloéical and economical factors. uome metcrials
which are ideally suitable technically =~re not zcononically
feasible and visa versa. It has been requested to examine a mumber
ot indigencus raw materials such as bamboo, agricultural resuwhwes, etc..
The following paragraphs wouid therefore evaluate the techno—econordic
feasibility of using the existing indicenous raw materials for the
develoumnt of the paper industry in Renya:

3.1 WOODY MATERIALS AND AFFORESTATION

Wood is still the preferred raw material for the
paper industry because of its suitability considering both
the technical and economic factors. It is therefore
necessary to first examine the potentials of using this

indigenous source of sunoly.

Kenya is reported to possess 1,210,2C0 Hectares of
indigenous and mangrove forests. The man-made plantations
of exotic species such as Pine and Cypress amounts to some
155,200 hectares making a total of 1,365,400 hectares of
forest land equivalent to about 3% of the ‘total -rarea of
Kenya. It is further estimated out of tne 1,365,400 Ha of
forest land a large portion of it is brotective indigenous
for Catchment and natural reserves amounting to 59%, ancther
~15% is grasslands and bush leaving only 18% as productive
indigenous and some 8% as man made productive both indigenous
and exctic species. In other words 26% of the forest land
area or 0.78% of total area of Kenya amounting to 355,000 la
is expected to meet the various needs of the country. The
demand is in the form of wood and lumber for aoplications such
as building construction, plywood. structural fibre board,
furniture, oulp and paper, telephcne and electric posts,
charcoal, firewood etc.
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Tne ocaly pulp mill of scme significance in the
country presently is PANAFRICAN PAPER MILLS as per details
provided in the prececing paragrzph. This mill cecends for
i1ts rnroduction of 58,00u TPY of chemical pulp and 8.000 TPY
of Mechanical pulp from man made pnlantations of PINES andé
CYPRESS.
continue to depend on man mada nlantations for its . future

This mill has plans to éxpand and will therefore

requicements.

A second pulp mill is projected, known as MADHU
PAPER INTERNATIONAL.

from the existing man made plantation of pines and cypress

This mill will again draw its supply
to produce 20,000 TPY of chemical pulp. A mill of tiis
size has to again expand to be economically justifiable

and tnerefore will continue to depend on forest plantations
for its raw material supply.

Taking i.ato consideration the present source of
woody material supply for the existing mill and the demands
for already projected new mills it could be said the supply
is very much strained and it will not be advisable to depend

on woody materials for the
from the forest department

A new strateqy 1is
mills are being develoned,

develorment of the paper industry

alone.

recommended where and when new

the mills thermselves sihould

develon their own rescurces of woudy
paper mills coeratina in USA, Chnada.
countries.
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Althovwgh bapboo is techaica ly suitable as a raw uaterial,

it is nct a preferred mazerial lixe wood fcr paper mzking

on acccunt of tie following disadvantages compared t©o wood.

- Freguency of flowering and the fores: dving
off till it got re-established again.
A high allecwarnce has to be made in forestry

taking the flowering c cle into consideratiorn.
> Y

- Extraction is more laborious and difficult
compared to wood

= More bulky and hollow involving 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 disadvantages referred
earlier, the bamboo specifically under Kenvan conditions
have the following drawbacks:

~ Bamboo is growing at high elevation in areas
which are also best suited for Pines and
Eucalyptus. It is therefore better to grow
these exctic soecies instead.

~ The grcwth is scattered and the extraction
i d:fficult on account of the terrain.
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3.3 PARPYRUS (CYPERIS PADVRIS) -

[

The name parmer is associated with Papvrus Lkut the

method used in ancisn: times to proauce this writing material

i1s guite differen: to the method aprrlied today.

However laboratory tests indicate it is technically
feasible to make paper out of Papyrus if blended with long
fiore pulp to give the adequate strength to run on the paper
machine.

Inspite of the abundance of Papyrus in Scuthern
SUDAN, UGANDA, RWANDA, thig material has not found its use
in the industry up till now. Studies were made for projects
in SUDAN and UGANDA by the UNIDO but nothing materizlized,
by way of commercially operated mills', based on these
studies.

The main difficulty conrectod with this material is
related to the economics of harvesting, collecting and
transporting this material from the river or lake to the
mill site. The eccnomics of farvesting a material chat grows
in land is quite Aifferent to a plant that yrows in water.

Furihieracra, &h.

[

2 I

fcrtion of Sciencze and Engineering to
deveolop an eflcivnt machanical harvester for an aquitic

piant like Papvius has not vet bean nperfectoad.,




-23 -

O
.e-t

project

35in7

There is awareness of another

B

wm
I YTIRS

PRI

[P IR RN

BREEES
QU
R

|

[ *

[
(SR
4
I ]
-
.ol
v ey
41
rm
(7]
L] by
- .._
L [
el
2
o! b
€
FR)
o}
‘.I,.
-l
-
3

3.4

9]

LI
pehL SN D

S e
| SO

el
P

-y

Ll."

-

as

2
1

- 7
(RS

2rl

mat

]
~

q
)
in

.

O

r
»

>

I
S SO 4

444 B XY

-
[R94

!

~e,

vertlaa

2EC

hale)

iy Deor.

b
-

relativ

wd

©

P
Yy
P4

131

wl

.
el

Joulld

L4
"

Teura

agricu

w

ve

.5 ) .
izl

~30

”.,.»L-.P

-

=
o}
]
=3
(&

-
-

Y

’ -

I

et

L

!

. O

cyn d
-~ o V.

~ e




Lo

..,-,

£ STITUS

3.5

Ihere are no 1ls at mresent commercially

8]
operating in the worid using coffce sticks. Here
again although it may be possible td make some paper
out of it tochnically speakine, the commercial
preductizn of paper out of coffse sticks apnears to
be deubtful. As pointed out in thz case of Panvrus
and cotton stick it is better for Kenva to stay with
commercially proven raw materials such as bagasse,
straw etc.

3.6 BAGASSE FROM SUGAR CANE (SACHARUN - officinarum)

Awong the non wood fibre materials used in the
pPaper industry, bagasse stand out foremost as a nopular
raw material. There are several countries that use tnis
agricultural residue for the paper industry such as USA,
Latin American countries, Cuba, Taiwan, Phillipines,
India etc.

The 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, handling 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 annualiy is 350,000 TPY. +this guantity
is produced in the seven Sugar mills listed below:




1
Sugar Milis Present Future Sugear Cane Sucar Cu:i
Capacity Capaciiy diractly i surblicg b
Tons of (Tons of cultivated private
Sugar) Sugar) by ixills (Ha} TFacers (&
MIWANI 30,000 70,0C0 NA NA
MUMIAS 175,000 210,C30 3,800 30,300
1N20IA 441,0C0 60,000 Na NA
FA MUHORONI 5C,000 55,000 " "
CHEMELIL 60,000 NA " "
SOUTH NYANZA 30,000 NA - "
RAMISI 15,000 - 4,000 2,400

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 generally not available for

‘the paper industry under normal conditions of

‘design and conditions of a Sugar Mill. This in particular
applies to old sucar mills where the main bulk of the

bagasse is burnt in poorly designed boilers to generate

steam for process use and power generation.

Therefore 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.

Use of an alternate fuel to release the bagasse
for the paper mill.




It is genecrally accepted both by the sugar industry as well
as the paper industry that the converting values are as follows
for bagasse replacement fuel:

1 Metric Ton Fuel Oil = 6 Tons of Fresh Bazasse
at 50t moisture

1 Metric Ton rfuel 0Oil

3 Tons of Fresh Bagasse
an 0D Basis

The above conversion rate is based on Fuel Oil of cross calorific
value of 10,000 KCAL/Kg (18,000 BIU/1b).

If an 80% efficiency is assumed the actual heating value would be
10,000 x 80 = 8,000 KCAL/Kg.

It is also accepted by scientific as well as oractical experience
that fresh bagasse with 50% moisture has a gross calorific value
of 2,300 KCAL/Xg.

50% noisture = 2,300 KCAL/Xg.

If the bagasse boiler operates at 58% efficiency when fired with
bagasse containing 50% moisture, the actual used heating value
would be 1,335 RCAL/Kg.

Therefore on the above basis the fuel oil Loplacement value would
be calculated as follows-

e e
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8,000 6 kg of fresh bagasse

1,355 (50% moisture content)

The follcowing arrangements are also made by the vaper

mili under a sepérate éontract.

- The cost of electricity to operate the depithing,
conveying and transport ecuipment etc.

- Tiie rental 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 ahove.

It is also the responsibility of the paper mill to provide the
following:

- Installation of all additional equipment for
releasing the Bagasse from the Sugar Mill such
as depithers,conveyors, bulk transport equipment
storage and baling equipment.

- Equipment to returm . the pith to the boiler

- Any modification needed to the existing boiler

- Cost of improving the thermal efficiency at the
Sugar Mills.

Since Mumias is the largest Sugar Mill in Kenya
the economics of improving the thermal efficiency and

obtaining surplus bagasse appears tou be attractive.

The -echno economics of setting up an integrated
pulp and paper mill to prcduce 30,0CC TPY of cultural




qr:iies of paner such =S writinos and printings LUt
Giesussed in part II of this zeport.

Besicos tihe surnlus baogasse at M xS it is also
planned to usu the £ihrous maetorial fren che Cant TLps
which are pres.atly wasted in the field.

3.7 SISAT, (AGARVE)

Sisal-wood is a non—wood plant of the Amarillydaceae
family. The agave genus covers more than 250 species. The most
camon are Agave Sisalana, A. Perrine or A. Ricida.

The sisal plants 1ntroﬁuced in 1903 into Kenysa
were of A. Sisalalana species. This is the mcst com:on
variety in Kenya. In addition to this variety Kenya has
a hybrid variety known as 1l 648 produced from a breeding
programme using A. Augustifolia and A. Pmaniensis and

this is widely grown in the lower altitudes.

Sisal has a productive period of 4 to 6 years and
produces about 180 to 240 leaves. When there is 3 Meters
between rows there are 3,000 plants per hectare. If the
distance is 4 metres there are 4000 plants per hectare.

The statistics for Sisal Production in Kenya are
as follows for 1983:

- Area under Sisal at the end

of 1983 - 48,850 Ha
- Area cut during 1983 : 1,562 Ha
- Area planted during 1983 - 2,750 Ha
- Total Sisal production - 49,700 Tons
- Production per Ha - 1.03 Tons
- Average price per Ton’ - 3 410

- sSmall holder production - 21% of total
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onsa prodaces 4C,500 to 50,312 malas ¢
per year wiih an average w2iert of 103 Kg. per kale

[a]

equivalent to 3,300 TrY of cettan. JAbout 43 ci this

[=
'S
= - % we .= - . - T iely = = -y . [ S 5
ctton remains on che swed 2 lint aznd =his aswcunts tco

0

h ]
Tt

o

* 330 tens cf estten lint from zll the 15 gimning

bt

s. It is tnerefoze uneccnsidical to sebt up a linting

'.-l
2

il

a3

mill and frcom this available linters to produce néaper

&

7]

bazzd on tciav's technology.

It is however, possible to set up a harnd paper :
maxking industryv kased on cotton waste that results in the

ginrning, spinning and weaving oreraticnas.

The techno-aconomics of such a proposal is examinzd
under PART IV of this report.

3.9 SAW MILL WASTE

It i< possible to use saw mill 0ff cuts and saw
mill waste tc produce paper. In Kenya there are 35 Saw
mills in operation. The majority of these mills are under
1,400 m3/ycar capacity, 33% of these mills are between
1,400m3 and 2,800 m> and only 3 mills of about 5,600 m3/ \
year and above. These mills are scattered and collecting
and transporting the: _waste for processing 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 STRAW

There are several pulp and paper mills around the
world operating on straw:-

In Europe - Holland, Smain, Denmark, Italy,
Bulgaria, Hungary, Poland, .
Romania, USSR, etc.

In Asia ~ 1India, Ceylon, Korea, Phillipines,
China, Taiwan

In Africa - Egypt

In South
America

- Mexicec




It 5z -dssible Lo us2 thie straw 20 RKenya L.¢

i}

produce paper hoth Srenr wheat straw and Jile strav.
The ztatistics as per takles gl:.on in he Stati

Abstracts of Kenya (1583} shcw: 234,743 Toas <f wihaat
and 33,640 Toxns of ricc were procuced in Kenya. This

amcunis to approximately 540,002 Torns ¢f wheat strav

‘. - ~_~nr

ard 58,000 Toas of Rice straw,maiing a tozel of 53%,030
rors of strav. It is pocsible to make 202,00C tons ot
paper/vear from this guantity of straw, if this quantity

could be collected efficiently.

Unfortunately for Renya the area uncder ctltivation
is scattered arnd in small holdings and it is not possible
to econcmically collect the straw for feeding paper mnills

of todays stardard and capacity.

However with the development of the LOVWER TANA
Development Scheme the TANA Develooment 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 techro-economics of producing 15,600 TPY of
corrugating medium using the straw that would be available
in the GARSEN area is examined in PART 4 of this Report.

There is also a possibility to nuse the wheat straw
in the NAKURU area to produce wrapping and corrugating
medium grades for a small scale preduction. The investi-
gations made by experts on site reveals the new owners
of the ELDORET MILL presently known as KENYA MATCHES in
KISUMU have plans to utilize this source of supply for
producing such grades of paper.

3.11 XENAF (JIBISCUS CANNABINUS)

Kenaf is a fast growing plant that thrives well
ir Tropical .. and Sub Tropical cocuntries. It has been
recently identified as an ideal raw material for countries
that are in short supply of wocdy materials such as Conifers.
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There is experience in develovina this Iaw

material to replace the imported long fibrs Wwood Dulp

in SRI LANKA (Ref. Amex 3). Based on this experience
it could be said KENAF could ke develcp2d in Kenya as a

raw material for paper makiag.

In ¥=nvs it should be possible for this meterial
to be grown in Marginal lends not ideally suited for
agriculture as well as in the coastal areas around CGARSEN]
MSLINMDI and RAMISI.

A further study on the pot~ntials of KENAF as a
raw material for the paper industry am3 as a substitute for

woody materials is recommenced.

3.12 WASTE PAPER

Waste paper 'is collected and used vy the following
Mil_.s in Kenya:

- Kenya Paper Mills
- Madhu Paper Mills in Mairobi
- Highland Paper Mills

- Kenya Matches

The liasic .data concerni.g these mills an< their resoective
capa. ities have been discussed already i:: the preceeding
paraygraphs.

About 10,000 tons of waste paper is recycled which
is asproximately 12.6% recovery rate. It may be possible
to intensify the collection and increase the recycling

rate to about 20 to 25%.

4.0 NON-FTRROUS RESOURCES FOR PAPER PROJECTS
4.1 WATER SCUPPLY

Water supply is another important consideration
in locating a mill, and both the quantity and quality
requirements must be satisfied. The quantity required
will depend on the type of process, the grade and the
capacity of the mill. This will be discussed in detail
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ungdur @iy Srl, ot Io ressolt oF gualivy the TIPPRI
stanno~3 ig povoaariy £ollowed waich is gliven Lelow:
TAPPL PNOTEICI TGS
- Tarbid -7 as 5132 - FKax. PPy - 25
- Color in vlatiaum Liaits - " = 5
- Tctal ilirdness CaClj - " - 139
- Calciuix Hardness as CaCO3 " - 50
- Rikaliaity to !5 as CaCls " - 75
- Iron as FPe - " - J.1
- Mangarnzsse as Mn - " 0.05
- Pesiduzl Cl, as dj - " - 20
- Silica Soluble as 5i0, " - 20
- " Total dissolved Solids - " - 250
- Free CY, as CO, - " - 10
- Chloridss as Q - " - 50
- Magnesium hardness
as  MgCo, - " - 50 \

Once it is decided to go ahead with the project, sample
of water must be taken and analysed for each project
specified under PARTS II, III, IV and V.

4.2 STEAM SUPPLY

Steam is required both for pulping as well 3as
paper making. Recovery of chemicals and hcat will be
practised only in the case of Mumias pulp and paper mill,
based on bagasse. 1In addition co generation is also
precposed at the mill £0 gencrate beth steam and electricity
and share it with the Sugar Mill. The details are dis-
cussed under Part II of the Report.

The harc liner —ill based on Sisal pulp will have
a simple oil fired package boiler. The corrugating !Medium

Mill at Lower TANA Basin will alsc have a simple oil
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fired pockags bhoiler. The details of capacities awve given

under the resnsctive projacts.

4.3 POWER SUPPLY

Tho power ~upp;v fo* the proposed HUNIAS NMILL will

'ad

be both by mill generation as well as by purchasc from the

Naticnzl orid. Tha Hard tissue Mill will J(btain sowar from

the c¢rid and thc corrugating Medium Mill iil gurchasa

Hvydro cowar Zroa the Lower Tana asin Ruthicrity.
5.0 OTHER FACIORS
5.1 LrrLUBN: DISPOSAL

9

The water disCharged back into the receiving watars
will receive adequate treatment to protect the envircnnent
end satisfy =he standards enforced in the countrv. In
the case of the corrugating medium nill in LOWER TAMN2 the
waste water would be either used for. irrigation ko grow
KENAF or other f@eld crops on the West bank or in the
alternative it would be niped down intc the Irdwaﬂ Ocean

at a suitable distance from the cozsk.

The hard =zissue mill and the tand made paper mill
will also use the water for irrigation. The MUMIMS mill
will have a complete treatment works before discharge intc
the accepting water.

5.2 TRAINING

The technology chosen would be so adapted to meet
the skills of the local personnel both for operation as
well as maintenance. 1In certain types of operation such
as Hand made pager and the manufacture of speciality grades
of paper such as Tea bag paper, Cigarette Tissues, Years of
experienca and craftmanship is required. The mastery of these
skills can come ° only by years of experience, but a
beginning must be made, without keeping away from ite.
Training for such operatinns would be provided both in a
host country as well as locallyv throuch on the "job training by
UNIDO experts who could provide the know how for a specified

period of time.
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The manufacture of corrugsating medium is not very
difficult and thepersonnel to operate the machines and equipment
oould be obtained locally. However, experts wouid be provided
for a limited anmount of time to give the traininag for the
initial period of start up and cammercial operation.

The skills needed for the Bagasse mills need
training overseas which has to be further supplemented by
'‘on-ghe-job- training’.

5.3 TRENSDLORT

As far as possible sites wculd be chosen which will
have bcoth rcad as well ac the rail link. 1Ir the case of

| the LOWER TANA BASIN where there is no rail facility, field

studies would be conducted to determine whether barge

transport would be possible from the Indian Ocean up the

river TANA to the rill site. The same would apply to the

Mill site for HARD TISSUES up .the river GALANA.

6.0 SUMMARY OF PROPOSED PROJECTS

To summarizgsthe survey of the fibrous and non
fibrous resources of Kenya indicate :he following projects
are Techno-Economically feasible subject to
detailed study:

a further




(1)

(2)

(4)

NOTE:

- 36 -

LLDWr IO
. el SILL

(Wrizinss,

Machina Coatel Cradey
Capacity -  3C,000 T2Y from Bacasse pulp.

(Writing and Printing Tissues,

Airmail, Carborizing,ftrapnings,

Cicarcite &nd Tea Bags) .
Capacity - 3,000 TPY freom Sisel waste end
P s
Sisal Fibre .

CORRUGLTING ¥ERTLM (FLUTING PAPER MIT.L)

(Corrugating Medium and Inner Liner Board)
Capacity 15,000 TPY from Straw.
(SPECTALITY CGRADES)

Certificate rager, Drawing
Invitation Cards).

HAND MADE PALER

o e r—————— e e,

Paper,

Capacity -60 TPY from Textile Wastaz. .

The Techno-Bconomic feasibility cf projects 1
identified are now given in PARTS II, III, IV,

and V, of this Report.

A preliminary discussion was arranged by the
Head of Projects Division (Department of
Industries) where the expert was given an
opportunity to discuss the findings of his
rissicn. The details of the meeting held and

the response of the expert to problems raised are
provided in Annex 2 of this Report.
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ASRICULTURE . s
S Source: Statistical Abstract
PRINCIPAL CRO
0es of Kenya (1983)

Prodnctien foe Szle, 1975-1938 100 .

Table 75 . TR Metric Tuns

1976 1977 1 P e S ¢
Wheat .- .- - . 136-3 169-9 1659 W0 a s patd 2337 2013
Maire** . . - . 564-7 4240 236-3 2487 MFAT S 3743 5513
Ricepaddy .. - .. ..  -- 393 454 358 373 348 7 386 362
Pyrethrum extract .. .- .. 0-2 0-1 o1 0t a3 -2 C3 03
Sugarcane**® .. .- 1 L6527 18881 23492 34476 sTa Ao RI07F 0 30000
Sexd cotton .. . .- 15-8 16-3 272 276 351 333 pASS 263
Clean cotfec . .. .- 80-3 971 333 751 ag-3 il x4 59
Sisal . .. .. .. 336 322 3i-5 368 EVE 313 509 450
Tea .. . .. - . 620 §6-3 934 99-3 9 S 95-6 %34

Source: National Cereals and Produce Board, Pyrethrum Marketing Board. Sugar Factories, Cotton Lint and Sexd Marketing
Board, Colfee Board of Kenya, Sisai Board and Tea Beanl.

*Eorccast based on data availzble for the first two quarters of 1983,
ssDeliveries to the Marketing Boara enly.
ess(rcluding cane delivered to the sugar factories for the production of whiic sugar.

PRINCIPAL CROPS
Arverage Prices to Producers, 1976-1933

Table 76 Sh. rcer 100 kg
1976 1977 1978 1979 1930 1981 1982 iR}
“Wheat .. .- 120-30 133-33 132-33 143-64 153-36 165 57 i87-53 RASEE A
Muaize .. . .. 76-59 8%-39 77-47 M $5-37 100190 107-74 1t23-67)
FRice paddy .. .. 135-38 136-0 144-35 130-83 17044 147-96 130-97 15007
Pyrethrum extract .. | 49,289-17 5536933  72,046-55 ICC,£1543 120540 12000000 [i5000-C0 1§3.00-CO
Sugarcane .. .. 10-45 12-71 13-50 13-30 13-30 14-51 700 3-30
Sewd cotton .. .. 208-33 238-26 315-30 32314 33123 Jan-37 35194 N34
Cleag coffee .. o] 2,557 397500 231310  2,82492  2,63430 . 225341 2,750-00 33360
Sisal .. .. .. 262-58 30543 282-42 37317 42314 41196 $03-26 A )
Tea .. .. .. 1 1035693 2,149-20 1,383-20 1,336 69 1L3¢1-1v 1,772-34 1,940-73 2.234-35

Source: National Cereals and Produce Bozrd, Pyrzthrum Markating Board, Seyss ectories, Cotton Lint and Sced Marksting
Poard, Coffee Board, Customs and Ercise Department and Lercon fea Asciions,
*Forccast based on daza available for the first two quarters of 1983,

LIVESTOCK

Purctases for Slaughter by Pamstaial Bacdies®, 19741982

Table 77 Wy {lend
! 1974 197§ 1076 07T 07T 1079 R (3] 9

[ — . .- —— - —— - s o =+ st
Cattle ond Cnlves i 1595 1331 ST L1 | “3) k77 R 12 75-3
Zieep and Lambs i i1-3 258 HaH 112 1o nt 62 72 i
Geats 165 2 45 51 wd 0 15 13 32

Pigs i

Baconers i 3 333 337 o071 7w/ 341 S 233 116
Porkers .. i 45 43 17 41 71 x5 67 4+) 2t
Lardors®® i3 22 23 pa -7 27 PO 55 ]
\ Toral L3839 6 T2 10 454 69 Jed 6T

Saurce: Kenya Moot Coniissivn, g Industry Bo-nfand Uplards Socon Faciury "ul,

A sl eoportion of i parchases oi e Keaya Moot coamission s L0 Tanzanie o exported live,
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FORESTRY AND FISHING 2mo=: f,?,%;ﬁﬁm,

Page 116
Notus and Definitions
The tabie on timber production covers timber and other forest produce from forests controlled by the Forest Department.
Timbes cut on privace farms and estates is exclude 1. and also a very small amount of timber issucd free by the Forest Department.
The amounts excluded in this way form only a small proportion of total production.

FORESTS®
Land Area, 1973—1982
(as at 315t December)
Table 90 ‘000 Hectares
1973 19714 1975 1976 1977 1978 1979 1950 1981 1982¢
Type of Forest®®”
Closed )
Central Government .. .. 784 T84 746 746 746 746 746 746 746 746
County Council .- . 156" 156 207 207 207 207 207 207 207 07
Toal .. . 940 940 953 953 953 953 953 $53 953 953
Woodland N . X
Central Government ... . m 2N 266 266 266 266 266 2 266 266
County Council . .. 65 65 73 Y5 3 73 3 73 73 n
Total .. .- 3136 336 339 339 Kt 339 38 .339 3 339
Bamboo - T . s
Central Government . . - 128 128 124 124 124 124 124 124 124 14
County Council .. . 23 23 26 . 26 26 26 26 26 26 25
. Toal .. . 151 151 150 150 150 150 150 150 150 150
Grassland
Central Government .. .. 162 162 157 157 157 157 157 157 157 151
County Council .- .e 49 49 47 47 47 47 47 47 47 47
Total .. . 211 211 204 204 204 204 204 204 204 204
Mangroves.
Central Government . . . 45 43 45 45 45 45 45 45 43 45
" Total .. . 1683 1683 1691 1691 1691 1691 1691 1691 1691 1,691
Ovwnership®® -
Central Government .
Gazetted . .. .1 1L3% 13% 1,337 1,337 1,337 1,337 1,337 1,337 1337 1,37
Other .. .. .- .. 17 17 1 1 | | 1 1 1 1
Total . ..] 1,407 1407 1338 1,338 1338 1338 1333 1338 1338 1,338
County Council
Gazetted .. .. .. 293 293 354 354 354 34 354 354 34 354
Other .. .. .. .o 85 83 58 58 58 58 58 58 53 58
Total . . 378 378 412 412 412 412 412 412 412 412
Totad .. .| 1,788 1,78 1,75 1,75 1,750 1,75% 1,750 1,750 1,750 1,750
Private Forests .. e .. 124 124 124 124 124 124 124 124 124 14

Source: Forest Department and Ceotral Bureau of -Statistics,
*Includes gazstted forest areas only,
**Excluding private Forest Land.
tProvisional.
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ml' mo

Source: Statistical Abstra ot
ECEIQOLS of Renya (1983)
By Tspe, 174-1552 Page 187
Tabiz 178 Number
Do s e 19m 1w 1979 1930 19! 1932¢
i
Primury | 7706 3161 8,545 3,895 9,349 9,622 10.2535 10.817 11.497
Sceandiry A N 1165 1.268 1,473 3,13 1,721 1,785 1,904 2,131
Teacrer Trainin: .. | Is 18 P] 19 )] 2 20 20 21
Techuizal (Secoudsoy |
Scheatr L. oot ] 10 13 13 15 16 3 3 I8
Toinl .. l 8,755 0,339 $8:3  10,45¢ 1,57 11,37 11972 13,756 134657
Sovree: Minswy of Education.
SProvision.!.
PUPILS ENROLLED
By Type of Schoot, 1974-1982
Tacle 172 Number
1974 1975 1976 1977 1978 1979 1980 1981 1952>

rimary Schaole

Secondary Schools 195,832 226,335
Teuchier Training®® .. 8,364 9,153
Techrcal .. .. 3.659 5,458

. 12705,87S 2,881,155 2,894,617 2971,239 2994991

274838 315577 354,452
9,187 3,924 $,Cil
6,J21 6,333 1,170

Total .. 2,914,233 3,122,512 3,154,763 3,304,083 3,365,327

3,668,240 3,926,629 3,931,162 4,iS5,000

375,762 419201 409850 435,424
9.906 12,125 12,596 11.408
1,607 8,575 9,125 9.199

4,092,541 4,362,318 4,312,751 4,633,€36

Source: Ministry of Diucation.
s*Primary Teuchers Colleges.

*Previsional.
TEACHERS IN SI'RVICE
By Type of School, 197+-1982
Table 173 Number
| 1974 1975 1976 1977 1978 1979 1980 1981 1982+
Primary Schoois
Trained Teachers .. 52,132 54,823 56.145 59,649 63,912 68,361 72,029 73,499 80,664
Untraired Teachers 26.203 31,284 32929 30,124 28,134 24,401 30,460 37412 34,330
Secondary Scheols ]
Trained Teachers .. - - 6,460 6,727 7.399 7,555 8,229 8,916 8,277
Uniraited Teachers - _ 4978 5,909 6,887 1,336 7,687 8,110 8,571
Teacher Training ‘
Cuileges )
‘Trained Teackers | 671 601 639 661 683 692 732 694 0
Techaicat Secondury :
Schools :
Trasned Teachers .. | - - - - 529 N 300 276 343
Untrained Teachers — . - - - 51 60 3 133 192
Total .. 79,611  A,708 101,181 103,130 107,795 108,758 119,450 120,040 133,197

\
o

Souree: Minsiry of Dusation.
*Ps oV ISiOnNa. ¢

e — e e S ——,



ANEX 2

- . e e Yo ey
DOVELO2ITY OF TF

v
" A et o A ) ¥

ISDUSTRY 1 IE0VA

Fresented by Jay 7. Jeyasinjsm (UNIDO Zxpert) at the

r

tecting z2nvened By the Industrial Prucotion Deractnant of tha

S
ce and Industry (iIndustries Department)

dinistry oI Commerco
S54.

cn January 8th, 1
Subjects schedulad t2 be covered:-

= Present Status 9f the Pulp and Paper Industrv
- DMNcow Projects ang Additioncl Capaciti
- Market Reguirements
Per Capita Consumption, Growth rate at pres.:at, future

growth rate, Domestic supply and Imports tc meet the
existing demand

- Planning for Future Demand

~ Where will the Raw Material come froem fcr the : ture
develcpnent of the industry?

An exanminaticon of the Indigenous Raw Materials on the
basis of:-

- Availabilicy (Quantitatively )
~ Suitability (Technologically )
- Acceptability (Econcmically )

‘in respect of the follow 1g:

Wwoody Materials
- Softwoods

- Hardwoods

Mcn-Woody (Plants)

- Bamboo
- Papyrus
- Kenaf

Non-Woody (Agricultural Residu=s)

- Bagasse
-~ Straw
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Nen-Woody {Maste Materials)

- Sisal Waste (Sisal Flame Tow)

- Cotton Was:2 (Ginning, Spinning-: Wzavings process)

Secondarv Libra

- Waste Paner
- Deinking Technolcay

- Recycling Rate

PROJECTS T!HAT CQULD RPE IDENTTIFIED BASED ON THE EVALUATICNM
OF INDIGENQTS RAW MYTERIALS

Project 1 Producticn of Fine Paper from Bagasse at

Mumias

Project 2 Production of Corrugating Medium in
Lower Tana River Basin

Project 3 Production of Hard Tissues At Malindi or
Naivasha

{Malindi Preferred)

Project 4 Production of Hand Made Paper From Textile ‘\
Waste at Thika and Eldoret or Kisumu

Choice of Technology

The need to apply appropriate technology to suit Kenyan

conditions, ‘

Eheraz

Energy Requirements and Energy Conservation Trend in the
Paper Industry,
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1, lixs, S. Alambo -~ Chairperson
2. M. S.S. Ali

2. Mz. M.F. Husny
4, Mz, T.F.. ADela

S. Mr, JoT. Jeyasingham
S, Mro. F.M. Muraguri

7. Mre CoG.Me Cnao - Talcing Notes,
de Mf. G.M. Siika

9. Mr, K.R. Bikwetti

10. Mr, C.K. Ckharo
11, Mrs. J.C.A. Obiero

12, Mr, N.C.0O. Owaga,

MIN: O001: CPENING OF THE MEETING

The Chairperson opened the meeting and intrcduced the:
topic of discussion "Fulp and Paper Industry" which is a
study b2ing undertaken by a shorteterm UNIDO Consultant on
Pulp and Faper,

MIN: 002: PRESENTATION OF TH: FINDINGS CF THE STUDY

Mrs, Alambo introduced Mr, J.T. Jeyasingham as the
con_ultant and declared the flcor open to him to present his
paper. The assignment was to cover a period of two and half
months and already seven weeks had elapsed, -

The expert pointzd out that the pulp and paper industry
has a good return on investment,

MINMN: 003: FINDINGS OF THE STUDY

L, Present Puln and Paper Industry Status,

It was noted that there are 5 plants in the country with
a total installed capacity of 85,600 tpy of paper, iHowever,
the operating capacity is 76,0C0 tons,
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The plants are Paa African Pozor dlls (PRY)
i

stadhupaper (Mairsbi), Kemya PaneT Mills {Thika), ftichland
Paper Mills (Eldoret) and Kenya Matchos {Hisumu) with
~ (8]

mocdification of machines), 12,600, Z.CC0C, 2,000 <nd 600 tpy
resnectively. Fan africarn Fape: [Hills his plans to expand
by 22,500 toas im the next 5«6 ysars, Mauinipap=r, Kenya
papes; Highland and Keaya matches plan to expand to 20,600
6,560, 2,4CC, 2,400 tpy respectively,

2, Market,

Kenya has a population of about 19 million and the
estimated per capita consuuwptiion is 4 kilogram which is. fax
below the 30 - 40 kilogram for a good standard of living by
UN calculations, '

The present growth rate of demand is 4i%. 1The expert
has picked on a 6® growth rate to projsct future demand to
increase to 125,300 tons by 1926 as against the present
demand of 79,000 tons (76,000 domestic supply plus 3000
inports).

3, Raw Materials,

The various types of raw materials fall under five
groups which are:=
i) woody materials - softwood, hardwood,
ii) non-woody (plants) - tamboo, papyrus, kenaf
iii) non-woody (agricultural residues) - bagasse, straw
iv) non-woody (waste materials) - sisal waste (sisal
flame tow), cotton waste (ginning, spinning, weavings
process)
v) secondary fibre - waste paper,

Wood:- This is the most popular but there is a high derand
for it for competing uses, Only 20% of the land for the
whole of Kenya is good for Agricultural and Forestry use,
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However, 3% is under forast., There is,thererore,a precbien

’
in the use of wood for paper makinc,

Baxztsn: This i5 a good raw material and tuere is 150,C00

hectcres of it zvailable byt there is a presidential ban

on the cuttin; cf bamboo unless with his written authoriivy, .
Papyrus: Availablie in Likes Naivasha and Victoria. Its use

is linited byv the uneccunonical costs of cutting and .

tranpoz ting, Mcrever, 9GS5 of the material is water,

Cotton sticks. Experience from previous work done on this

elsewhere shows that its use is difficult, Its availability
quantitatively is limited, It has poor sirength and yield
which render it ecenomically and technically unacceptaple,

Coffee sticks: No mill in the world is kaownto use the
material, Its use carnnot, therefore, be recommended,

Keraf: It can grow in 3 moanths and could ve a good solution
when there is no wood, It grows to a height of 2 muotres
and its diameter is that of a bamboo rod, The yield is up
to 20 tons per hectare,

Bagasse: Not much is available from the sugar factories,
However, Murias which is the biggest plant can supply an
amount for a 9,000 tpy of paper capacity plant, 58,.00
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 paper and carbon tissue, Carbon paper is sold very
expensively here at 55,000 US dollars per ton while it is
possible to produce it at 2,000 dollars.,

Cotton waste: This is the best matexial as it contains:

80, cellulose,
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maste paper: Most mills except Pan African Paper Mills use

waste paper. The rwcovery rate is 12.6%.

4, Ideatified Projects:

Four potential projects have been identified as
tabulated below:

1. Praduct s . Location apacity | Investment} Return on
fa¥erial ktpy) (million | Investment
Us &)
1, Fine paper bagasse Mumias 30,000 30.0 355
2. Corrugating xS ,000 12,0 305
medium Tana River
Basin
2. Hard tissues Sisal Malindi or { 4,500 14,6 375
) waste Naivasha
4, Hand made Textile Thika or 60 0.127 37
paper waste Eldoret of
Kisumue

S. Choice of technology

Simple type of technology is suitable, 1In U.S.A. highly
computerised technology is used which cannot suit Kenya, The:
technology for Kenya should also generate employment,

6, Energy

Energy conservation methods are recommended,

7. Traininag

Parer. technology is very complex and highly capi&tal
intensive, Getting technical management and operation skills
is neaded,

are recommended,

MIN: 004: OB3ZRWATIONS AND SUGGESTIONS

1, PAN iFRICAN PAPER MILL TZCHNCLOGY

It was observed that the technology used in Pan African
Paper mill is based on logs of 10 « 15 cm in diameter and 3as
such renders logs of lasser diameters us waste,

Therefore, proger trainimg and training facilities
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This raises a worry over the appropriateness of the techknologye.
It is,thercfore, proposed that the expert provide a suggastion
regarding change of tecknology which will utilize the waste

at Pan africzn Paper pill,

2, Exporxrtzl Pulp,

. i@ couiivl!s per capita consumption of 4 kg, is much
lowar that the Ul rocowmended of 36 - 40 kg for a good stardaxd
of living., This consumption reflects a shoitage of paper.

It was also observed that Pan African Paper Mill ezsports pulp
In view of the shortage of paper and the fact that PPM is
expor .ing pulp, the expert is, therefore, required to give a
suggestion as to whether the surplus pulp exported could be
used to produce more paper to curb the shortage,

3. Price of Paper.

It was observed that the price of parer is quite high
and as such is not within the reach of the majority of the:
people. The expert should propose ways and means of reducing
the price,

4, Optimal size of plant.

The expert is required to propose the minimum economic
size of a paper plant including calculations on profitability,
investment, price, etc.

5. Project profiles,

The expert is required to prepare techno-economic project
profiles for the identified projects covering capacity, raw
materials, technology, marketing, employment, profitability
and pricing based on the use of indigenous trees,

6, Bacgasse,

The expert is required to suggest mini-paper plants
attached to the existing sucar factories based on the
available bagasse,

7. Training.

Th2 exgect ic finally required to give an indicatien
of the training rejuirad for small-scale paper projects

and 17 possible recommend countries of training,

- o e e .
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LIN: CC35: ANY CTIHCR SUSTNLSS

Th

Chairpztson suggested 2 weeting on 30th Jartarxy, 1935
at 9.00 a.m. to discuss the final draft of the xeport which
will incorporat2 the suggestions mada above,

Tzere being no other business to discuss the rmeeting
ended at 5,00 p.m,

{0 - <5

- CHARLES G.M, CMY '
Ag. Head: CHEMICAL & ALLIED INDUSTRIES SECTION,.

CsCe Mr. J.T. Jeyasingham,

11th Janmuary, 1985,

CMO/evnm,
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THE EXPERT'S RESPONSE TO PROBLEMS RAISED AT THE MEETING
HELD ON JaNUARY 8Ti WITH TLHE DUEFARTHUENT GF
LLOUSTRIES OFFICIALS

Q. WUCD UTILJIZATION AT PPM ARD HIGE WCOD WASTAGE AT THC MiLL.

A - There appears to bc some error in respoct to the
log size referred in this question. However my
corments are as follows, in respect to wood

utilization.

If PI'M's utilization 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 1lngs of
diameter much higher than 10 to 15 Cms. I have
a feeling the optimum diameter 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
was 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, thirnings ard 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 conditions in wood supply. This would
.mean a new chipper and debarker to handle small
diameter logs should be integrated to the wood

preparation system.




- 49 -
ANEX 2, cont.

The world-wide trend in woord utilization is to use as much

as possible of the tiwber harvested and avoid waste

both in the forest as well as at the millis. Equipment
such.as "“"Mobile Chippers™ are used to chew up the stump
and covert it into chips for the pulpmill. Likewise

the top of trunks are chipped up. A new Technology is
also developed known as WIC pulping. This means "Whole
Iree 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,

¥t seems to me PPM must go in for a mobile chipper
and this could be the quickest solution to the problem.
This could be suﬁsequently followed by addition of a
drop chute chipper for small diameter logs at the mills.

EXPORTING OF PULP BY PrM WHEN THERE IS PAPER SHORTAGE
IN KENYA.

A - It is more possible for PPM to export paper rather
than pulp., I am therefore a bit confused whether the
question is actually referring to Paper rather 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 PRODUCTICN.
It is therefore difficult for them to compete on the
International market with the set up they have, with
no facilities to praduce pulp in sheet form on a 90:10
basis.

For FPM to export pulp there should be alse surplus
capacity. 1In respect of chemical pulp, the production
is just sufricient to meet the requirements of both the
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machires. In the case of muechanical pulp, there coula

be some surplus cagacity. If tiidis surplus mechanicel

pulp is converted into wet lap and sold, after procucing
the domzstic market requirements of Newsprint, the consuler
in Kenya will not be affected. Normally Mechanical pulp
cannot be used on writings and printings that are classed
as wood free, so tris 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. —_

I should also mention it is rot possible to give
a straight answer to this questiom without having a
discussiocn with PPM people since I have based my comments
on Qarious assumption which may not be factual.

Q.3. PRICE OF PAP:ZR TCO HIGH FOR THE CONSUMER

A - The price of locally produced paper appears 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 seperate 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. DETAILS I! RESPECT CF OPTIMM! SIZE OF THE PLANT

A. - Ihis will depend ¢cn the tvpe of paper, the
type of technoloyy chosen, the type of raw
material and above all th2 local conditions.
Based on these factors the optimum sizes have
been picked out for all the 4 projects (i.=2. 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 what is needed for a
Project Profile has been provided. All the
data needed for the respective projects could

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

Q. €. FEASIBILITY OF SETTING UP MINI PLANTS BASED ON BASASSE

A. - The techmo-econamic 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 beem dealt with under each project

as well as under part I as a general subject.
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Items taken up at the meeting but not in the aminutes

Q.1. USE OF MIXED TROPICAL HARD wWOODS LIKE PROJECT IN
CAMEROON

A. - Not recomaended for Kenya. Technologically
speaking Mixed Tropical Hardwoods produce an
inferior type of pulp in quality and strength
properties, _bue to the hetrogenous, nature
of the Kenyan wood, maintaining uniformity of
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 encour aged,

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 raeinfall
more of Pine should be planted. Mixed Tropical
Hardwood is a poor material compared to all
these materials suggested above for papermaking.

It is also NOT advisable to chop off the
natural growing 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 environmental equlibrium,.
Kenya with only 20% of the land suitable for
agriculture as well as forestry should be
careful in cutting down indigenous forests.
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LOCATION OF HARD TISSUE MILL AT NAIROBI IN

PLACE OF MALINDI SINC! THE MARKIT IS IN MAIROBI

A.

- This is not recommended as market alone

is not the criteria for selecting a mill site.

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

of raw materials has to be transported
including moisture, if the mill is located

in Nairobi. Besides the extra tonnage
involved for transport, there are alse
problems related to water supply and effluent
disposal.

The concept norwally applied in pulp and
paper manufacture is to take the mills close
to the raw material and not to the market.
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PLANT VISITS IN EXISTING PULP AND PAPER MILIS

(Observations made by the evnert)

PAN AFRICAN PAPER MILLS

fPlant Visit made on Nov. 27 1984)

PPM 1s the largest producer of pulp and paper in
Kenya; as per details given on page of this report.
This mill has aiready exceeded the original designed
-apacity orf 45,000 TPY. In an attempt to get the maximum
output from the 2 paper machines, the management recently

t
rebuilt the two machines. 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 productionm in am 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
Fossessing 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,

The areas where certain improvements could be made
by PPM are as follows:-

- Maximum utilization of wood with 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 incinerator system.

- Introduction of blow heat recovery system to

recover the heat from digester blows,
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producivra pulp ~ad paser ot 170w /Toa.  Very fa2w mills

inx densloping couniries e ahic to achiogs: thils targot
figuze. This would mean iwes poliution leond with less
effluint discharged from the wills to Lh2 receiving water.
PPM has also done a good servize to the surrounding
community by: - '
- Building a road ret work ccaneczed with logging
operations.
-~ Exterding a H.T. Jransmission line of 132 K.V.,
with the mill paying the full cost to a distance
wf 173KM,

- Bringing eccnomic prosperity to the mill area, and

the surrourding town iacreasing in population
from 60C to 20,C00.
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MADHD AeSR LTS (¥islt monde on Hove 218t 1564)
Hodnu papey miils we Lad sbd prortaces sl
filgaren O hveienic products. 2otai’s are givm
o Yorr 9 of thils ropoect,
Jer mIlEoin tualzobt o moestiy wothing a2t 38 to

GO of ius vroanciion couamriv.  Yiis would nigan eitrern

Mache pal. T bas alsy cuelity proclems, and most of

it arising ouv i thz proor

:

A

valivy of waste poaner. Lh2

.
»

niills nus plarD to cectiir tiids problzn once the Madhu

pacer milis ar iiw: cowes into opevasicn.,  The Thika

FENYS PANTROMILLS (Vieit nne

-

ic on Hfuv, 22nd 1¢E8s¢)

This mills lczated at Thika produces all types

of wrappings, onvelope paper,
MG wrapsinas out of wasle pals
on page 100f this report.

The mill is using an nld
has peen iuproved and rebuilt

It is ;rccducing very suitable

corruaating mediur and

v, The details are civen

second rand rmachiine which
locnlly from iime to time.

gracdes ror the local market

at the rost ecoromical price vsing waste paper
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mill has further plans to improve the guality

of the product w-ich would mean instaliletion of Leflalivvs,

It could be said the mill is maving positive sieps to

improve bcoth quality as well as efriciency.

The mill has alco organized a very eificient waste
paper collecting system therecby generating enmploynent
to several under-priveleged persons.

At the moment the mill appears to be having some
effluent handling problems but here a¢ain the masagement
is active and is taking steps to reccver the fibre

before discharging the effluent,

SIGHLAND PAER MILLS (Plsnt visit made on Nov., 27 1¢84«4j).

The ®ill was originally designed to produce yellow-straw
board but presently it produces, chip board from waste
paper. The details of this mill could be found cn

page 1l0o0f this report,

The mill is using a very simple slow specd rachine
quite suitable for the local conditions. It is also
generating steam, using hog fuel from wood waste without
using imported fuel, The uality of the product appzars to

be quite good for moking rigid noxes, backings forc

stationery items, bardcovers for books etc.
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KEXY, MATCHES

The Eldoret mill waich cloased down was boucht ud
by KE..¥\ MATCIHYS. The details of this i1l could be

found un pagzz llef this repert.

The equigment was shifted from ELZGRIT to KISUNU
and re-crected. The mill has rut gone inte commerciael
production. The equipment used by this rill is also

simple like Kenya Matches and Highland Paper.

The manacement of the mills have plans to rebuild
the equipmént to nmake cuortaim grades of MG wrappings.
The Technical Director of the mills could not be contacted
as he was away overseas, but frem ihe visusl observation
made by the repert, it could be said the manacement
appears to be dvnamic ard making pregressive steps. The

mill has even plars to prcduce straw pulp that could be

used for producing corrugating nedium,
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i IND DATA

PAREP INCUSTRY

PAN ET2ICAN PfTER MILLS

- HR. ARJON &. RIJHwWANI
- MR. B.D. AGMA=HAL

- MR, M.S. MEYCN

- MR. S.K. RUHGTA

- MR. V.B. SICLDVA

- MR. G.R. REDDY

KENYA PAPER MILLS

MR. ALISTAIR G. SCOTT

MADH!] PAPER INTERNATTOMAL LTD.

- MR. S.K. MACIARIA

- MR. JOSEPH i.. MUTURI

HIGHLAND PAPER MILLS

-~ MR. GEORGE DUNDE
- MR. V.S. JOSHI

KENYA MATCHES

- MR. H.M. SHAY

- MR. DIPAK P. SHAH

PAPER CONVERTING INDUSTRY

= MR. HUMPRY RUBIZ NC'ANG'A

~ MR. CLIVE J.Y. VAN RENSBLRG

= MR. NAREN SH/H

GENZRAL MiNAGER
PRODUCTICN MANAGLR
SUPTD. PULP MILL
MARKETING MANAGER
SUPTD. DEVELOPidC AND
PLANNING
SHIFT MILL MAMAGER

EXECUTIVE CHAIRMAN

GENERAL MANAGER

GENERAL
FACTORY

HMANACER
MANAGER

MAMNAGER

GENERAL MANAGER

PROPRIETOR

NAK2 INDUSTRIES

(OFF. MACHINE COATIWG)
CCENERAL MANAGER

E.A. PACKAGING MCMBAZA

MOMI3AGA

COAST PACKAGING,
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PRINTING

- MR, S.W.S. HUCHILWA - GOVERNMENT PRINTER

- MR. WALTZR W. CHESSA

ASST. GOVEENMENT PRINTER

_ FORESTRY
- MR. ONESIMIS MBURU -  CHIEF CCONSERVATOR
OF FORESTS
- KR. S.C. MBINDI -  DEPCTY CONSERVATOR
OF FORESTS

- MR. JOHN YAHUMA WAWIYE ASST. CHIEF CONSERVATOR

OF FORESTS

- MR. A.D. MATHER - TECHNICAL ADVISER
FUEL WOOD AFFORESTRATION
EXTENSICN IN BARINGO
MARIGHAT

- MR. D.E.N. NGODA - FORESTER
GEDE FOREST STATION

AGRICULTURE & IPRIGATION DEVELOPMENT

- MR. G.W. GICHUKI.

MANAGING DIRECTOR
TANA RIVER DEVELOPMENT

AUTHORITY

- MR. J.T. LIMIRI - ECONOMIST
TANA RIVER DEVELOPMENT
AUTHORITY

- MR. R.S. JOHAL - MINISTRY OF AGRICULTUEE

- MR. PIETER C. VANDEN FHOUEN

PROGRAMME COORDINATOR -
LOWER TANA VILLACE
IRRIGATION SCHEME GARSEN
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ANNEX 5, ocont.
SUCAR INDUSTRY

- HMR. G.P. SHAH - WORKS MANAGER
E.A. SUGAR COMPANY, MUHRONI

- MR. M.D. SPTETLER - ENGINEERING MANAGER
MU IAS SUGAR COMPANY

- MR. G.V. RADIA - GENERAL MANAGER
ASSOCIATED SUGAR CO. LTD.
MOMBASA
MR. V.S. DAVE - FACTORY MANAGER

MIWANI SUGAR MI.LLS LTD.

~ MR. HELLINEA - CONSULTANT FOR MUMIAS
SUGAR FACTORY
BROOKER AGRICULTURE
INTERNATIONAL LONDON

SISAL INDUSTRY

- MR. NDUATI KIGONDU - DEPUTY CHIEF EXECUTIVE
KENYA SISAL BOARD NAIROBI

= MR. GEORGE CHARITATOS - BANITA SISAL ESTATE NAKURU

= MR. FRITZ KAESTLI - GENERAL MANAGER
ESTATE VIPINGO

= MR. A. KYRIAZI - MANAGER DEVELOFMENT
TEITA ESTATE

COTTON INDUSTRY

- MR. ALI ISLAM ALI - MANAGINC CIRECTOR
MALINDI GINNERIES
- MR. SIMON K. MASSIMO - MARKETING MANAGER

COTTON LINT AND SEED
MARKETING BOARD

- MR. J.C. NEWNES - HEAD OF TECHNICAL SCERVICES
COTTON LINT AND SEED
MARKETING BOARD

- MR. JOHN CLEMENTS - MILLS MANAGER
RIVATEY. ELDORET
- MR. DIN AMIN -~ SPINNING MANACER

RIVATEX ELDORET

FL N -
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