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4 1. IFTRORUCTION

! The undereigned, Antoine V. Bassili, Induetrial Development
Officer in the Industrial Operations Divisicn went on a mission to
Kenya to review the project "Development and Commeroialisation of
Prefabricated Modular Timber Bridges” (I18/XEN/74/035) froa 26 November

to 7 December 1975.

2,

The work done on this projeot was disoueeed in depth with the
Principal Expert, Mr. J.E, Colline, the Associate Expert, Mr. K. Petersen,
the Senior Induetrial Development Field Adviser, Mr, W.R, Millager, and
; with Mr. John Wawiye, Conservator of Foreste, Ministry of Natural
Rescurcee. '

It is proceeding satisfaotorily, the delays encumbered are motiwated
by reasons given in the dreft cf the project dooument for the project
"Development of Timber Eiigineering Induetries" (DP/KEN/75/027)

veone prepared in collaboretion with Mr, Collins and uttaohcd?t; tbhroport
as Appendiz I, Three bridges (at Isiolo,in the Mt. Kenya Ni jango area
and in the Ngong foreet) were inspected during the mission. The workshop
producing the elements was also visited and the site of one other bridge
to inepect the foundation., The suggeetion to inolude designe of wooden
reilings for the bridgee as part of the system wae made ¥¥ the author,
and the oontents of the manuals reviewed and diecueeed with the Principal

Expert and the Associate Expert,

Problems of logistice (supply of suffioiently dried timber and/or
transport of elements to the site) over which the project etaff have no
control, have recently been lese acute than in the past.

The possibility of designing and introduoing abutmente (foundations)
using pressure impregnated timber piles was discussed with Mr. Collins.
This would eliminate problems of supply of cement and hollow cement blocks,
suboontracting of the ooncrete work, eto. and limit the skills required
for the erection of the bridges tc thoee of carpenters.
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Mr. Collins is to study this poseibility in depth, and, if feasible,
incorporate it in his work plan for 1976. The problem of pressure-- -
impregnating the timber piles '/ith preservatives for the prototype
bridge with such abutments does not arise since the Forestry Department
has a large pressure impregnation cylinder in its plant Nakum; whioh,
at the time of the mission, was being installed.

In the future the location of some of the bridges to be erected
will probably render the wooden: abvtment system uneconomic because of

high transport costs involve&. The author suggest;d t.h;.u‘se ‘of mobile

preassure impregnation cylinders developed in India,

He discussed this problem with the Chief Conservator of Forests,
Mr., 0. Mburu, and with Ifr. J. Wawiye, Conservator of Forests, and stated
that it might be possible for UNIDC to supply such a pilot (or demonstretion)
unit from its General Trust Fund, if a formal request were made by the
Government of Kenya through the official channels.

DEVELOPMENT OF VIMSER ENGINSSRING IN KENYA

The work done by the expert in developing the bridge and the
roof trusses for the Kenya industrial estates has led to the realization
by all concerned of the potential for timber engineered structurss in
Kenya. This was confirmed to the author in discussions he had with

Mr. Peter A: Campbell, Professor of Civil Engineering at Nairobi University.

Consequently, the project document drafted during the mission foresees
not only thoe completion of the design work on the bridges and the design
of a 100-meter span bridge but also the design of timber structures for
industrial buildings, agricultural buildings, marine installations, roof
trusses for dwellings and laminated structures. Design, production and

erection manuals will be preparad to assist the propagation of these systems,

The project document drafted, attached to this report as Appendix I,
was foreseen for only one year, to coincide with the end of the First
Country Programme. It was realized that the assistance to assure the
development of Kenya's timber cngineering industrios could not be
completed within such a short pariod, so a project proposal for assistance
for a further 18 months, starting in February 1977 was drafted (see
Appendix II attached). The assistance would oover the following fields:
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Design of timber fire watoh towers, development of a low-cost woodeh
modular building system, design and produotion of glued-laminated
oomponents and the design and production of marine struoctures, The
devslopment of the timber engineering industry in Kenya calls for the
drafting of a design manmual and ocode of praotice for local designers and
producers. Timbor engineering also calls for kiln dried sawn wood and low-
oost adhesives. It is foreseon that the project will undertake work on the
development of solar kilns for drying and sawn wood, and undertake research
on the use of naturally ocowrringresins obtained from cashew mut ’lh.].ll
and wttle bark to replace - to the extent possidble - imported resins.
(This research will be carried out at the University of Nairobi's engineering
laboretories. )

OF THE FURNITURE I RY

During discussions that the author had with Mr. John Wawiye, Conssrwator
of Forests, he was informed that tho Forest Depariment will expand the wood~
working shop at the Forest I:xdustriu Training Centre at Nakuru and use it for
industrial production, Mr. Wawiye was interestod in obtaining UNIDO
assistance in thise fiold at the appropriate moment, Ho was given job
desoriptions for a furniture produqtion speoialist.and a furnituxe designer
for an eventual requast when tho plant will start operating.

Probleme facing the furniture industry were alsc discussed with Messrs.
Olof C. Karsagard, Projeot lManager of the UNCTAD/GAT1/ITD Export Promotion
Project, and Herman Bekker, UNIDO produot adaptation expert in that project.

While some exports of hotel furniture to Somalia have taken place in
the past, the present buoyant local mprket his led to a deorease in the
will to export, Problems that have to be overcoms to. axpart ares wood
drying to low moisture contents, design of knocked-down furniture and know-
how for serial production has to be ascquired. Whereas exports to Burope are
most unlikely, a good potential market would be the Gulf states. They
would absord furniture for medium inoome groups. Technioal assistanoe
would, however, be needed to achieve this,

- hd s e i =
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I IES FOR THE I RIAL ESTAT

The author met Mr. Alfred M. Shikule, Deputyldononl Managor of
the Kenya Industrial Estates Ltd.

He was informod of K.I.E.'s intorest in obtaining from UNIDO
feasibility studies for the following industries to be established in
the industrial estates to be looatod in rural areas:

(1) an integratod woodworking oomplex to saw about 10,000 ou.ft. of
softwooda and/or hardwcods per annum;

(11) a rural tannery;

(111i) small scale sugar produotion;
(iv) a tool room.

Draft torms of reference for tha first study were prepared and
handed over to Mr. Shicule. They-are given-in Appendix III attached; The
cost of such a study would be of the order of US$ 50,000. Finanoing thase
might be difficult because of the prelen.t UNDP financial crisis but
these studies could be financad from funds approved for the sub-contrect
oomponent of che Industrial Survey and Promotion Centre Project.,

¢ ON CRITERIA FOR THE SELECTION OF WOQDWO (*] I

Various persons who oould be potentially interested in the above
course wore given information .n its aims, programme and procedures for
applying.

OTHER MATTERS
A. Possible UNIDO agsistance to the wood progessing industrios
sector of Mosagbique

The author discussed this topio with Mr. W. R. Millager, tho Semior
Industrial Development Field Advieer, prior to the latter's mission
to that country and a position paper was prepared and handed over
to him, ' ‘

™
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B. t t e in housing in !
In discussions the author has had with Prof. Peter A. Campbell, he was 3
informed of the work done in Kenya to develop low oost wooden housing and
the use of pole constructions. These systems would be appliocedble to
Indonesia, and Prof. Campbell would be willing to undertake a one

month mission to the large scale project UNIDO is implementing in the :

: field of development of building materials to help the project manager ,

and the counterpart staff draw up a plan of aotion in this fisld,

C. Information on the production of fibreboard by the wet, discontincys
e {Deckle Box) process

The author visited the Sokoro Fibreboard Mills Ltd., in Elburton with
Mr. Collins to obtain from Mr. M,M, Barrat, the plant manager, oertain
teohnical information for inolusion in the report of the Workshop on
Wood Processing whioh UNIDO convened in Vienna in November 1975.

i 8. b for the mo r wooden bridges

I The author discussed with Mr. Collins the possibility of filming a

%

! short 10-15 minute film on the design, testing, produotion and erection

of these bridges, He was to discuss with UNIDO's Head of Information
Services the poesibility of providing the necessary equipment upon his

u= return to Vienna,
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APPROIX I

3 December 1978
UNITED NATIONS DEVELOPMENT PROGRAMME ff
Project of the Government of Kenya ﬁ

Titlas Development of Timber Engincering Industries
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1 BACKGROUND AND SUPPORTING INFORMATION

SR SR AP S

A. Jystification for the Project ,

This project is conceived as having two functions. The first is
the compietion of existing work cn the project for Development and
Commerclalisation of Prefabricated Timber Bridges (IS/KEN/74/035); the
second the extension of the work to other timber structures and to

increase the range of application of the standard bridge design.

The pr'ofabrtca ted bridge has won acceptance by public bodies in

| Kenyn und bridges ordered by the Ministry of Works, the office of the
President snd other government institutions, sre under construction.
As of | Decenmber scven bridges have been erccted, five sre under
construction and negotiations are underway for a further six. Another
eight are at the preliminary enquiry stage. This initial stege has
taken longer than originally envisaged and crection and evaluatiom of
some of these flrst production bridges by the institutions conccw

will not be complete within the present project. The reasons briefly
are!

1+ Late rccruitment of government counterparts and the
UNIDO Asmocfiate Expert,

2. Delays in purchasiug material for bridges.

R R

3.  Delayc In erccting bridge foundations.

However, these initial difficulties are now overcome and wide
application is now ensured, full supervimion of structures already
ordored ie still needed, and full commercialisation is sxpacted to {ollow,

The projeot has generated interest in the possibility of providing
an extended version of the bridge for epans in excess of O metres and bridgea
10 carry wter ptpounu.
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*the bridge project is expected to be erected vithin the life span of

.
It is proposed within the term of the project to design a 100 m

span bridge for a specific site in Nyanza Province to act as a prototype
for similar spans. Manufacturc of this bridge will bé financed from ‘
funds alresdy allocated to the office of the President for the financial

year ending June 1976, Work will also be carried out in the design of

wooden piling systems for abutmentg.

The interest shown in this timber structure provides an opportunity
for the extension of the work to other structures including complete
industrial buildings, agricultural buildings, marine installations,
roof trusses for deellings and laminated structures. There is already
application for the first of these in the construction of Industrial
Estates by Kenya Industrial Estates Ltd. and a prototype timber built
factory with 21 meter clear space designed by the principal expert of

the bridge project. The timber structure designed costed one third
of the cost of the concrete structure it was designed to replace and

&0 percent of one using rolled steel sections,

Thesc estates will provide a demonstration for a full industrialised
building system and K1 hnvo expressed their considerable interest by
their adoption of a Eirst dongn.

This system 15 expected to prove coneidcrably cheaper than any
@ltermative, will rcduce relianca on inported materials and will provide
employment opportunities in rural contrcs.  The example quoted will
cost 40% of estimalo- given by conventiona! constrmation companics and
i1t is thought that this wil) prove typical,.

The erection of syetem prototypes on theses indumtrial estates will
present an ideal opportunity for local mamufactures to adopt the system
and initiate commercial production,
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; As with the bridee, a design and erection manvual will be writtem
' to essist propogation of the aystoem.

The bridge project and its extension and the deaign and commsrcislisstion
of an industrial buflding system are planned for completion during the one ) 'z
yesr of the projact. Further work after that time will ba by government
* counterparts who by then will have receivad fifteen months training im the
techniquas involvad.

Nowever, it is a field capsble of further application and arsas

s ' to be investigaied for possible future application during the project

‘ will be marfuc installations and gluc laminatcd products, Alliad to
these will be an appraisal of preservative methods, uas of locelly
producad naturally occuring adhesives and non conventional kiln drying
péthodl such as solar kilns¢ In addition there is a raquirement ia
Kenya for a Timber Engincering Code of Prsctice and a Design manusl for
local conditions. The project will compile the necassary informatien
for their cventual productions This project has en excollent investwment

- potential for small labour-intensive plants which could be located else
in rural arcus.

Be Inpti tutiongl Framevwork

§ .

4 The project will be actached to the Ministry of Natural Resources
as the first bridge project. There vill be close liaison with Kenya
f Industris)l Eutates Ltd. on the deufgn and construction of the building
" o

tystems and their production industriclly.

.0.’
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buildings and assiet KIE in production ef prototypes,

Provision for Covernment Fo) low-up

At present two Kenyan graduates sxe attached to the bridge projrct
and it 15 intended that these will receive sufficient training within

the project period to apply the two systems to be designed without
further outside sssistance.

Future UNDP Ariistance

o e SRR S SR R P e NS s e %.JM

Depending on the feasibility studies to be carried out during the

project it is expected thet assistance will be requested for implementation
of further design and commercialisation of timber structures,

I1  OBJBCTIVES OF THE PROJFCT

This project is included in the Kenya/UNDP Country Programme for
1972-76.

Long Ranpe Obiegtives

PR o ORI

This is to assist the Ministry of Natural Resources to promote the
engincering use of commercial timbers within the country with the object

of providing an alternative materisl for the building industry and of

encouraging the growth of a tinber enginccring industry based on locally
occuring natursl resources.

e i T

Ammadinte O jectives

Complete development and commercialisation of prefabricated timber
bridge project (inoluding piling for abutments),

4
@
®

#
%

: N

Design extended spun bridge and supervise erection of prototype,
incorporate in bridge handbook,

Design renge of low-0ost modular timber industrial/agriculturl
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4, Vrice design handbook for the above.

S«  Assist local enterprisss in commercialiaing productionm of
industrial/agricultural buildings syatem,

6. Oonduct feasibility studies and outline design atudies for
other timber structurea including marine structures and glue
leminated structuras. ‘

Te¢ 1In collaboration with the University of Nairobi develop a
programme to investigate tha usa of locally produced niturally
occuring adhasives for uaa in conjunction with timber.

.8+ Determina exact requiremsnts for a genaral design manual ferx
tiwber structures and a timber engineering code of practice
and compile the necessary informstion.

11 WORK PlaN
PEniast Activities
Duzation smd
dctivictes Jecetion Slarsing Date

1. Complots development and Nairobi and ‘ Twelve months
commercialisation of pre- fiald locatioms beginmning
fabricated timbar bridge 1 Pebruary 1976
project.

2, Desipn and supervise constr« Nairobi and Bix months
vetion of prototype long field locations beginning
apar bridge and incoxrpovate 1 Fchvrory 1976
in handbooks complcted in (7)

3: Design range of low cost Nairobi and One year
modular factery and agric- field locations beainaing
ultural butldings and assist { Rbruary %
in construction ‘

4. Write handhesks fer (3) airedi 81z somth

TR

e . o e i e
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Durative and
Starting Laie

Two months
beginning
1 July 1976

8ix months
baginning
1 July 1976

Niue months
beginning
1 April 1976

Three months
beginning
1 November 1976

8ix months
beginning
! hupust 1976

- 7 -
Activitics locution

S, Obtuin informstion on “state UK and
of the art" in production Australia
and use cashewnut shell
séhesives for timber,

6. Negotiate - - commercialisation Nairobi and
of building systoms designed in ficld locations
(3.

7. Carry out a technical and Nafrobi sad
sconomic feasibility study field locations
on marine atructures and glue
laminated componants, and if
positive, initiatu work on
presexvation of softwoods for
use in those structures,

8. Develep a programme for Nairobi
Resesrch to be carried out by
the University of Nairobi on
the use of naturully occuring
resins for use in timber,

9. Determine exact requiremeuts Nairobi and
for timber dosigrn manual and ficld loc~tions
code of practice

UND? Inputs -

1. Internationgl Braff
Structurgl Engineor - The expert requirck extensive experience 1n
‘design, manufacturc and er~rtinn of timber structuras.
ARRaniata BERert ~ Degree in oivil or mechanical engineering
desiradble, Assigmment will include supervision of manufsoture ,
and erection of prototype timber struotures,

2. Iallowshize

4 two month fellowship will be provided to a technician from the
Paoulty of Engineering o emable him to obtain informatior and

training on the preparation of gashawnut shell adhesive,

vood
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The fellowing equipment will be provided:

e) Strain gauges for mtum.;pcrlomo of long span dridge.
») lecally prodiced prow..ype ud test equipment,

¢) Blestric typewrites .

d) Blectric motisture meter (portable),

e) Deference books,

b Mscallensoys

¢) Trevel cests (by eir) to zemsts lecations.
b) Printing costs.

fevarnmens. Iasuts
1. Kamwe Braff

Counterpart staff essigmed to the first btidge preject vill continue
with the expended project. Ia eddition supporting technicisn steff,
skilled and unskilled workers and sacretaiial support will be provided.

3. Bwamesting farvicce

Office epace will contimue to be made eveilable to the projest
topether with norwmal office equipment and supplics. The projest vehicle
provided undar the first bridge project will continue to he fuélled and
wmaintained. Pacilitien of the Forest Department will be made evailoble
and may include but erc not limited to supplemcntary traasport servicoa,
sonufactuzing epacs and supplies of components for testing,

ST
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House allowance at the appropihu rete will continue to be
paid to the gssociate expert,.
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IV PROJECT BUDGET COVERING UNDP CONTRIBUTION

- IDIAL 197¢ an
a/n ’ m/m ’ ’
10, ECT PERSONNEL
11 Expert
11.01 Structural Engineer 12 48,000 11 44,000 4,000
11.02 Associate Expert ¢ Pem, 3 Pl Py
16,00 Migsion Cost ¥ 2,000 ¥ 2,000 -
Component Totsl 184 50,000 14k 46,000 4,000
0. DADDG
21 Pellowships 2 3,200 2 3,200 -
Oomponent Totsl 2 3,200 2 3,200 -
®.  muImNT
41 Won-expendsble equipment 4,000 4,000 -
Component Total 4,000 4,000 -
0.  )rgcELLANEOUS
31 Printing Costs 1,000 1,000 -
52 Trevel Costs 2,000 2,000 -
Component Total 3,000 3,000 -
9. GRAD TOTAL 60,200 36, 200 4,004
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APPRNDIX II
4 December 1975

Project Proposal

. Project Titlet Development of Timber Bngineering Industrias
f),f ' Code Number: KEN/75/027
Durations 18 montha from Februsry 1977

This 4s s rroject which {s expected to devalop from the newly proposed
Devclopment and Commercielisation of Timber Structures (1) project which
should be completed by February 1977, 1Im this project development and
commercislisation of timber bridgas and industriel duildings will be o
completed end a fesaibility study undertaken into other timber structurea F
including marins inatalletfons and glus laminated components. In edditiom
requirement for s generel design manusl for tlmber structures and a timber
engineering code of prectice will be established,

Justification for a project based on these studies is as fol lown:

1o Design of timber fire wstch towers and development Jf & lowecost

mm M\ﬂ..! buildtng u!go

The country 18 embarking on s forest fire protection programms and is
receiving UNDP/FAO essistance in this field. It appears from preliminery
findings that firewetch towers are needed, A retional and safe tiwber
design would reduce the timber needed, and create euployment in rural aress
to produce these towers and man them subsequently, Many of the existing
towers need replacement and there is a need for new ones.

Tinber dwsliings ere common in many rural areas in Kenyae They are

often either badly designed or overdpsigned and built using wrong building
wme thods,

It is proposcd that under this project the Forestry Department will
design and develop e low-cost wooden moduler building system to popularise

this system, to introduce sound design and construction methods and to
populstise the idea among both potential purchuscrs cnd producers therchy




- e e e e PR VTR SR 4 AR AT T AR e

A ot o s e o - e i o ————— e S v s e sk oo -
i
H
E
'

«2- §.

promoting the vertical fntegration of Kenya's sawmilling industry.

UNDP/UNIDO is to provide assistsnce in this fisld, Prototypes will
be built by the FI.C sawmill,

2. laminated Components

Laminated structures have been produced in Kenya on a limited scale

but at high cost and generally for prestige projects where s special
architectural effect has becn required.

However recent experience in other countries has shown that standard
leminated components can mske a useful contribution to the building industry
a8 locally produced nltem;iln to imported steal sections. They sre in
fact ss strong as stecl in comparison to their weight and have diatinct
advantages where handling and fi tting are concermeds, The high cost in
Kenys st present is mainly due to the high world cost of resin based
adhesives and non-standard production,

In r.hé Ivbry Coast a plant exists which produces large glued-laminated
beams using a specics that {s othervwise difficult to market overseas snd has

even managed to export s very large structure to Senegal against Buropean
competition,

3. Marine structures

No specific allowance has been made for cosstal jetties in the Kenys:
Govermnment 1974-78 development plans, One jetty at Lams 15 nearing completion
and s very small sum has been allocated to the fisheries department for fish
landings., However the fishing industry ic severely handicapped at the coast
by a complete lack (except at major ports) of jetties to allow deeper
draught vessels to come fnshore with their catche Along most of the

coast the only vessclsuperating are the swall 'ngalavas! or outrigger canoes,

vool
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These can only fish close inshore leaving the more lucrative catches to

foraign vassels.

What is proposad 1a a modular timber design which is chsap encugh to
be built from local davelopment funds or on an ‘harsmbae! basis.
Difficultiss with marine borers can now be overcome with heavy prassure
impregnation of timbers end Jurability can be assured, '

4, Design manual and code of practice

The, various timbar development projects will accummlste s large
quentity of design information which will be described in various ,
construction handbooks,  These cover particular design problems. The
menval will be intended to pr;widc s general guide to dasign in tisber
in the tropics but could incorporate the various hsndbooks already developed,

5. Upe of naturslly occuring resins

' Kenya produces considerabla quantitiss of csshew muts. Ressarch in
some countries has .hown that cashew nut shells could produce an adhesive
which has adequate propertiaa for some applications in timber processing.

‘ Tha country slso produces considersble quantities of wattle tannins and

m tannin extracts have 'l'lio becn usad successfully as an adhesive in Austrslis,

Production of tea chest plywood is an important industry in Ksnya and

production of tea is planned to increase by 83,9 per cent in the period
1972/78, 1.c. by 10,7 per cent per ammum. This type of product doas n‘bt
n‘nd‘hl.h adhesion properties, It i{s proposed to carry out research work

on this topic to davelop these adhasives for eventual commercfal use and
’ to test the samples at the University of ﬂairobi's Mechanical Engineering
Laboratories. If these adhesives have sufffciently high properties thcy

could be used for some timber engineering applications - in comjunction

’ with nailed joints,




ol R

éi 6. Development of low-cost kila drying methods ;
i |
; The timber engineering |-oducte designed in the course of the previous . 1
“ two projects all call for using dry timbor. One of their haracteristics ;
fs that they can be produced usilng non-sophisticated equipment which would -

be available in rural asrcas. Adequately sawn timber éxists in thesc arecas, '
i but it is not available sufficiently scascned. ;
: ;

Tie project will curry out work on the developument of a solar kiln
to be used in drying the timber needed for structural purposes. An
experimental solar kiln was built in Uganda in the late sixties, but work
on its development has been discontinued since. 1t is proposed te build
a prototype solar kiln, and use it to obtain drying schedules for the drying
of Kenyan timbers.
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. 10, Bxperty | | 3

0 11,01  Structural Enginesr 18 .72,000 11 44,000 7 28,000 j

; (tesm leader) , : :

11,02 . Production 6 24,0000 0 24,000 -

Expert : -

' 11,03 Expert in timber adhesives : 8,000 1 4,000 1. 4,000

¥ 11,04  Consultants , 6 24,000 3. 12,000 3 12,000

4 | |

11.05 Associate expert in timber 15 pem, ¢ 9 peme 6 Pelie ' ‘
engineering ’

: 19 Total “ &7 120,000 30 84,000 17 4,000

20. Irefninmg |

21.01 Treining in tiwber drying T3 3% 3 3,1% -

: 21,02 Training in timber preservatiom ) 3,1%0 3, 3,1% .

5 . ' <
29 Total 6 6,300 6 6,300 . |
|
40. Bquipmant | :
1 ton pickup 8,000 8,000 ) -

% . Plastic {ilm, motors etc for ‘ 2,000 2,000 . e

E:ftotyp. Ig‘l,: : ' ; '
t - ; |
g al‘sibcontracts.” 10,588 6,58 4,000 ! |
¢ »® Total | 20,500 16,300 4,000 1
i !
%: ' i
{ 30, Miscellangeys |
~ Printing 4 | 3,000 1,500

2 Travel by air to remots locations 3,000 2,000

g ‘ 59 Total 6,000 3,500

¢ —

]

99  CRAND WIAL 160, 800 110,300
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APPENDIX  III

ft Terms of Reference for a Feasibility 8
ntegrated Wood Processi lex and t
Sybsequent Evaluation of Offers for the tablishment

of the Complex

I, ;gtgmcti on

II.

The Unitod Nations Industrial Development Organisation is to
provide the Government of Kenya (through its Industrial Studies and
Promotion Centre acting for the Kenya Industrial Estates Ltd.) with
taohnical assistance in the form of a oomplete teohno-eoonomic feasibility
study for the establishment of an integrated wood processing complex and
the subsequent evaluation of offers for the establishment of the oomplex.

The project is to be implemented in two phases using the servioes
of a firm of oonsulting engineers speoialiged in suoh studies - referred
to hereafter as the "Contractor". However, UNIDO reserves the right
to implement only phase 1 of ite contraot with the Contraotor.

Duties of the Contractor

Phase 1: (Feasibility study)
The proposed teohno-oconomic feasibility study is to oover the

1

following main topios:
- assessment of the raw matorial situation with respeot to quantity,
qiaslity and cost;

~ assessment of the existing and potential demand for somi-manufaotured
wooden products (sawn wood) and manufaotured wooden products (suoh
as but not limited to: furniture, joinery, prefabricated wooden
housing components, timber engineering products, parquet, wooden
containers, misoellaneous wooden préduotl, etc.);

- elaboration of a speoific proposal for the establishment of an
integrated wood prooessing complex.

In particular he willt
A. Bpv mpterigl survey (tentative duration of field work one man/month)
1. Study the long-term availability of logs (both hardwoods and
softwoods) in the various locations suggosted by the Foress - -
Department both quantitatively and qualitatively,
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2. Study the infrastructure (forest roads, atc.) of thesa

sites, L

R e D ——

3. Estimata_logging 'oo-ii..ém"i' equinmnntxeqh.iremem._..
4. Ba#at~on thr ¥WoWe dotormine the wx factory cost “of logs of

various specices and grades at fha various poseible mill sites,

o

B. Markot survey (tentative duration of field vork: two maF/months)

1. Study the statistics for past production, apparcnt consumption y

and price of primary wood products (sawn wood) in Kenya and in the
region with an aim to identify pcesiblc export markats,

2, Determine the growth rate and project futuro demand for these
products,

3, Study the present production capacity for primary wood products
in Kenya, and, if possible, plans for its developmant,

4. Undertake similar studics for furniture (in the low ocost and
medium price rangcs) for the local markcets, and eventually aleo for
export of somc specific products to neighbouring countries and
the Persian (ulf.

5. Repeat this exercisc for joinery (doors," v;i'nd_o-v;‘s‘, pa:;titilonl‘,

parquat flooring), timbor engineering products (trusses, beanms,

etc.) and prefabricated wooden houses and their components,

C. Igchno-sconomic feasibility study (tentativo duration of field work

one man/month)
Based on the information contained in the raw material and market
surveys, the Contractor shall propare a complete techno-eoonomio
feasibility study for a small, yot modorn and efficient, integratod
woodworking conplex.,
In this study he shall:
1, Rocommend, based on the market survey, the capacity of the
proposed sawmill and secondary wood proocssing plant(s) attachad
to it, its location as well as the product range and speoifications
of the proposed products to bc manufactured.
2. In solecting the site for the proposed mill, the Contractor shall -
take into aocount the following faotorss

V Apparent consumption is assumed to bo produotion plus imports less
exports,




(a) Location with rospact to raw matorial supplies and markets
(both present and future);
(b) Cost of land;
_ (c) Area roquired:
- ' (d) Transportation;
(o) Availability and cost of fucl, power and water;
(f) Labour market (quantitative and qualitative);
(g) Township facilities. .

L e .

3. Draw up tho tochnical spacifications of tho oquipment noeded,
(this should bo dotailod enough to serve as a basis for a call for tonders)
as woll as the charactoristics of the building.

4. BEvaluatc the manpower requiroments and training ne:ds for key personnel.

5. Estimate the capital requirements (both in Kenyan ehillings and
foreign currency) for the proposcd intograted plant.

6. On the basis of the abovo, detormine the projoct's profitability

and its impact on the looal sconomy.

7. Detormine the effacts that changos in the main cost factors (oost
of equipmont, raw materials, labour, intorcst rates) and selling priocs
would have on the project’s profitability - i.e. undertake a "sonsitivity

analysis,"

8, Racommend all moasures that will have to be taken by the managoment
of the plant to bo erected, the Konya Industrial Estatos Ltéd., the
Forest Department, and other Government and local bodiocs, as well as
eventually by international organizations to ensurc the spoody

implementation of tha project,
D. Iraining
: Trein counterparts which the Industrial Su-vey and Promotion Centre

may wish to sond to tha Contractor's Head Offioce in all technical aspacts
rolated to the above vork.

Phase 2: (Evaluation of offors)

A. Fiold work in Konya (tontative duration onc man/month)

1. Discuss with the Konyan suthoritius and tha owners of the proposed
oomplox any modifioations that tho latter have deoided to introduoe in the
proposal made by tho Contractor in his final report for Phase 1.
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2.

3.

Discuss all details ooncerning buildings and site infrastructure, and

olarify all points with the looal civil ongineor, architect and oontractor
retained for the prcject.

Make a preliminary asssessmont of the offers received and discuss it
with the Konyan authoritios and the owners of the oomplex, indicating
to them the muthcdology proposed to bo used and idontifying those
offers which need clarification and/or oompletion.

Work tc be dons at the Contracter's Hoad Office

1.

2.

3.

4.

5.

Approach those biddors who have submittod incomplete and/or unclear
offare and obtain the complementary informetion,

Makc an in-depth study of the offers rcceivod for sach pilece of
aquipment and/or cach production linc and/or each turnkey proposalj
indicating the advantages and disadvantagecs of caoh machine selected.
a8 they rolate to conditions prevailing in Kenya, and justify the
choioc made.

Soloot for sach machine the appropriate accessories and/or spare parts
whioh must be purchased with it.

Update the foasibility study proparod in Phasa 1 to oonform with tho
actual dquipment costs and labour roquircments of the plant that will
be crccted and re-calculate tha project'!s profitability.

Train the countorparts which ths Industrial Survey and Promoticn
Cantre may wish to sond to the Contractor's Hoad Office in all
technical aspacts rcelatod to tho ebove work,
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II1.

PRC_OSED IMPLENENTATION

Phass 1 (Foasibility study)

The Contractor is to dclogate a toam of qualifiad specialists
to Kenya, within onc month of thc submission of tho contraot to him
by UNIDC for hie signature, to proceed with tho fisld work foroscen
for Phase 1 aboveo,

This toam will comprise - but not be limitod to - sp.oialisis
in the following ficlds: forastry, logging, marketing of primary and
scoondary wooden products, sawmilling, production of furniture, joinory
and other wooden products. Tho team loader (and koy mombers of the team)
shall vieit VU‘NIDO in Vionna on thaoir way to and from Kunya for briofing
and axchange of viocws.

Five ropi:s in Inglisi of th. draft report are to be submitted to
UNIDO wi_thin two months of tho raturn of tha toam from Konya.
Thirty copice of the Final Ropcrt #r Phase 1 (also in English) -

are to bo submittcd to UNIDC within ono month of receipt of UNIDO's
oomments on the draft report.

Phasc 2 (Evaluation of offors)

The Final Report on Phaso 1 will bo studiod by the Kenyan authoritios
and the interostod investors who shall docide whethor to proceed with
tho project or not.

UNIDO shall notify the Contractor of their dooision on whethor
they wish to implement Phase 2 or not within a maximum of six months

"from tho date of submission of the final report and indicats a tontative

date for the start of thu fiold wok for Phasc 2.

If the Konyan authorities docide to procced with the projeot proposed
in the Fimal Roport of Phasc 1, thoy aha'll issue a call for tonders to
iupply the oquipmont for thoe proposed oomplex. This shall bo oither on a
turn-kay basis for tho whole plant (or whole produotion lines), or through
the purchass of individual maohincs - or a combination of both

altornativos - for all or part of the proposals made.
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In casc Phasoc 2 will bo implemuntod, the Contractor_ shall make
availablo a toam of spocialists in tha primary and secondary wood

procossing industriss being established, wood tachnolugy, mochanical s
and alootrical onginsors and spacialists in proouremént of equipment ®©
to ecvaluate tho bids roceived by the Konyan authoritics. .

The toam lcador (anu koy members of the team) shall visit UNIDO
Hoadquarters in Vienna for bricfing, dobriefing and exchange of viows on
their way to and from Konya.

They shall submit a draft report, in five ocopivs in English, within
two months of thceir roturn from Kenya, and the Final Report on Phase 2 in
ton copies in English within onc month of receipt of UNIDO's commonts.

BACKGROUND INFORMATION Yy

Konya has considerablc forest reosourcoes. Natural forosts - comprising
mainly hardwoods - cover an arca of hectarcs, and man~made foraosts
-~ consisting mainly of plantations of cypross and pines - oover hectares.
In recont ycars anmial removals from the forests wore m3 of hard-
woods and m3 of plantation softwoods. It is estimatad that the
allowable anmual cut of plantation softwoods will incrcase by

in the noxt five years as plantations matura.

Kenya's sawmilling industry consists of about small and modium
siged mills producing an avaerage of m3 of sawn wood and employing
on tho avorage persons, Thore arc only mills which could be
oonsiderad largo., Thesc producod an averags of m3 each. The recovory
rate (or yicld) from thesc smallor mills is notoriously lovw, Most mills
use obsoletu machinos, and little offort is mads to utilizo tho residues
rationally. Nona of the mmaller mills sell kiln dricd sawn wood, and
wood preservation is not common.

On tho other hand, Konya's scoondary wood proccssing industry is

fragmentod, and many of thc smallur firms do not qualify as "industrial
plants”,

Konya Industrial Estatos Ltd., a Govornmont supported ocrporation, wishos *
to promotc the ostablishmont of small, yet modern and afficiont, intograted
woodworking comploxes to bo ostablishod in rural arcas.

y The uptdate information to be supplied with the request




Assistancc is sought from UNDP/UNIDO to preparc a detailed techno-
ooconomic foasibility study for such a complox, and to evaluatc tho offars
for the cquipmont as thay arc receivud,
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APPENDIX IV

PERSONS MET BY MR. A. V. BASSILI DURING HIS MISSION TO
KENYA, 26 NOVEMBER TO 7 DECEMBER 1975

UN d specimligod
M. X. . Englund
Mr. W.R. Millagor

Mr. J,E, Collins
Mro K. Potaorsan
Mr. E. W Esporhahn
Mr. O. Karsegzard

Mr, H Bokkor

Jncy staff

Rosident Representativa, UNDP

Scnior Industrial Dovalopment Field
Adviser, UNIDC

Principal Expart, Structuros Engineor, UNIDO
Assooiatu Woodworking Expert, UNIDO
Toam Loader, IS”C Projoct, UNIDC

Projoct Managor, Export Promotion
Prcjoct, UNCTAG/GATT ITC

Product Adaptation Export,
Export Promotion Projsct, UNIDC

Offichla o{ the Kom E"*’@!&E ad gffiliatod bodios

"illE.K. xim"ali
Mr. O, Mbura

Mr. J. Wawiyo

M. O. Mwangola
M. Mutuku
Mr. E.C. Kohut

Mr. ALM. tBhikulo

Othor porsons
Prof. R. Patol,

Prof. PAA,Campboll

Me. M. B, Barra ¢t

Official of the Troasury (liaison wit.. UNDP)

Chicf Consurvator of Forcsts, Forest
Depertmont, Ministry of Natural Resourcos

Conscrvator of Forosts, Forost Industrics
Dopartment) Ministry of Natural Rosources

Countcrpart to UNIDO Exparts - Bridgo Projoct
Countcrpart to UNIDC Experts - Bridge Projoot

Dircotor, Industrial Survey and Promotion
Centra

Doputy Director, Kenya Industrial
Estatos Ltd,

Doan, Faculty of Bnginesring, Nairobi
Univorsity

Profuassor of Civil Enginooring,
Nairobi University

Plant Menagor, Sokoro Fibroboards Ltd.
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