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Exzlanatcry Netcs

A ccmmz (,) is used ta distinguish thousancs and millizns.
full stcp (.) is used tc inciccte .cecimaslse
Rzferencis to tons zTo to metric tons, unlcss ctherTuisc steted.
The monetery unit in Swczilons is the Emalongeni (E).
During th:c periczt cavercs” by this repart the velue of the
Emzlcngeni tc the Unitad States :cllear was €1 = US 3§ 1.2C.
Thc follcwing apbroviatiznes of crganisctions arc used in
this report.

AF.C.0.L. . Asscclated Furniture Coc. Lid of Scuth /frics

8.S. 8ritish Stzncords Institute

NIDCS National Incustrial Develzpment Carpsroticn
of Sweazilanc

R.S.4. .Republic =f Scuth Africzo

SEDCO Small Entcrpriccs Develacment Company

The designzticns amployed and the presentztion =f the
material in this repzrt do not imply the expression of
any gpinion whatsoever an the gcart 3f the Secratariaﬁ

of the United Neoticns ccneerning the legel status of any
ﬁnuntry, territory, city oo 2rea or of itas authorities, or
canccrning the delimitation of its fromticr cr bounderics.
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maSTRILC

This grzject zrose from 2 rovicw of srovious ceports of the
vericus Interncticnel gencizs which thc Governmeont -f Swzzilanz

consiccret 2s potential ventures which might zttroct investment from
ccveloped naticns. £ UNIDO rcport on the "Prospects for the Preduciion
of Particle Board in the Kingdom of Swaziland" prepared under project

SI/SWA/71/804 was_among those selected.

The repcrt, written in 1573 has been reviswed and upcatec
enc it is conclucec thet the merket opportunities in 1979 for the
expart of board procduced in Swezilencd hove cansidersbly cdiminishecd.
Sgecificnlly the nmarket for bzgesse basecd boercd in Scuthern Africe

hes collapsed and the praosgects for wooc besec resin boncdecd boerd

M)

rc bleak becouse of the entrenchment of RSI pracucers ond the
consilerable sccnomies of sccle gresentad by increaser cepocity
in RSR zt the very bercders of Swazilend.

Cement beasecd particle bosrd is recommended for memufacture
and exclusive sale in Swozilond. The procduct hos consicerclle
potential end succific oprlicztiaon tc low inccme and micdle income
hcusing = sectcr well identifiecd 2s a particular 2ncd burgecning
necc in the Hlngd:m. The procuct has specific zpplicetion ta the
exterior situaticn, it is firc proof, wezther srecf a2nd bishezzerd
resistant. It is recommencdzd 7s =z smzll scale lobeour intensive
~TCCweSS, with investment of £3.8 milliion for » procucticn cepoeity
-f 6,750’ /annum, cresting 154 jobs.
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I INTRODUCTION

0l. A United Nations Industrial Daevelopment Organisetion report,l/
datedVSépfggbeF? 1973 and ent;jlea "Prospects )
far the production of Particle 8Bcard in the Kingdom of
Swaziland recommended that a manufacturing capacity
be established in Swaziland to service the market in
near-nelghbouring countries. The raw material for this
board was shown tu be available from either begasse -
the fibrous residue obtained when sugar cane (Saccharum
officinarum) is crushed to extract the sugar juices -
or from plantation grown forest tree species - principally

Pirus patula or Eucalyptus saligna/grendis;thermo-setting
resin was alsa aveilable locally.

02. Although this report elicited favaurable resction from
both the sugar industry snd the forest based industry
in Swaziland, no direct action was taken. In September
1978 the Government of Swaziland ‘dentified this report
as one which might ofler ultimaete investment potential,
especlally to investors from devcloped countries and
co-operating units within the "ingdom. In December, 1978
the Govermment regquested the United Nations Development
Programme (UNDP) to provide assistance in updating the
report, with UNIDO designated as the executing agency.
A short-term mission of two months by an expert in the
production and marketing of wood based panels, Mr., G.K. Elliot,
was iﬁ;tiated and wo;k began or 5th September, 1979.

a3d. The expert was attached tgo the National Industrial
Development Cornoration of Swaziland (NIDCS).

He undertook the following duties

(a) To up-date tlie previous report prepared under proje.t
SI1/sWA/T77/804.

(b) To rrepare a technico-economic feasibility study
of board production, indicating the raw material
availability, product specification and technology
propoeed.

1/ Prepared under proje-t SI,SWA/71/804
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(c)

(d)

To provide an analysis of investment and production
casts and profits and evaluate market opportunities
in Swaziland and near neighbouring countries.

To mcommend measures to he taken by suthorities and
internetional orgamisations to assure gspee dy

iimpl 2mentation of the project.

His job description is given in Appendix IV.

Ouring the mission the expert prepeared e preliminary repurt
which was discussed with officisls of UNDP and NIDCS, copies
are on flle at each of these agencles.

In the course of the project the expert made a number of
visits to the forest zand sugar industries in Swaziland end
to the pcrticle board industry in the nearest neighbour
country R.S.A. Included in these were:

Swaziland Sugar Industry

Mhlume Suger Company Limited

Ubombo Ranches, Big Bend

Third Sugar Mill, head officc Mbebane.

Forest based Industry

Usuthu Pulp Compeny Limited; Peak Timbers Limited,;
Shiselweni Forestry Company Limited; Sweziland Plentations
Limited;

Tyrone Timbers, Mbabane; Tonkwane Estate, Menkayene Sawmills.

Particle Boera Industry
Resin Products, Limited, Matszpa; Bison Board, Piet Retief.
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2. FINDINGS

gs. Among the wood based sheet materials, particle hoard shgus
the fastast growth rate, the greatest degree of product
diversi f.cation anc possibly the most zggressive pricing
palicy, Table 1 illustrates the historical and projected
growth of the three major types of woou besed panels, showing
the major aress of consumption and growth together with
the consumption pattern in Africa. It is anticipated
that by 1990 pa:rticle board will be the leasding wood based
sheet material and a repid rise in cunsumption is forecast
for Africa. 7 '

'

PABTE 1 APPARANT CCNSUMPTICN AND AVERAGE ANNUAL
GROWTE RATE OF THE FRINCIPAL WCOD BASED
SHEET MATERIALS
PRODUCT TOTAL CONSUMPTION AVERAGE ANNUAL
AND , GRCWTH RATE
= (x 1C0Cm’ ) (percent)
1960 1970 199C 196C-70 1370=20
Particle Board
World 2,789 19,904 85,000 21.7 7.5
of which
Zurope 1,876 12,473 45,00 20.9 6 6
Africa 43 121 1,000 10.9 1m.1
Plywood
of which
Norta America 9,523 18,239 34,000 6.7 2.2
Africa 142 283 1,700 7.1 9.4

Pibre Building Board

World 9,419 14,917 29,0C0 4.7 3.5
of which

Nerth America 5,6CS 7,479 12,CCGC 2.2 2.4
Africa 18c e sCC (=7e) o

Source ?.L.C. Reed and Associated. Iz Proc World
Consult. Wood based panels .New Delni Iandia 1575
Doc. FC/WCWBRS/7%
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Particle board has a low valume/weight ratio and is generally
a low value product especially when used in its uncgated
faorm in construction and furniture manufacture. Conseque-
ntly thc product is vulnerable to rises in the cost of
transport and i{s sensitive to general changes in the level
of the economy. Since the mid 1970's particle board
consumption has naot shown the spectacular advances hitherta
forecast. In world terms there i; now a 20 percent gver-
capacity aof potential production and an aggressive pricing
palicy within the mejor producing regions which hes resulted
in a retrenchment in world trade. African countrie. have
nat escaped these trends for although there has been a rise
in production from 53,000 m 4in 1966 to 316,000m in 15977

in the region as a whole, exporis have remained small -

some 3,000 to 5,000m’ and imports heve declined from

3 percent to less than 12 pexcent of production over the
periad (F.A.0. 1979).

A. Review of markets for Particle Board in nesr neighbour
Countries of Swaziland

In the neer neighbouring areas, considered in the previocus project
as potential markets for board praduced in Sweziland,
considerable changes have taken place since 1973.

East African Countries

This ares comprises Kenya, Tanzania and Uganda. In 1373 the
installed cazpacity for perticle board production in the
three countries combined wes 11,000 metric tons (16,500w )
Since then the Budango sill in Ugenda has closed with e loss
of capacity of 5,000 metric tons, and although 3 small
captive plant at Nekuru in Kenya is in gperation the product
13 exclusively marketed to 2 within . - company “urniture
manufacturing plant.
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Additonally both Fenya and Tanzania have increased their
fibre building board capacity, the farmer by 6,000 metric
tons per annum and the latter by 8,000 metric tons per
annum (UNIDO 13976)

Market growth in wood besed panels within the region has
centrci on the desire for self sufficiency, impaorts of
board products have virtually ceased and consumption is
now considered to be in balance with production.

Zamhia

The Zambian market for selected farest progucts - sawnwcod
and poles - from Swaziland achieved mingr significance

in the eerly 1970's. Consequently some considerstion wes
given in the 1973 report to market opportunities for boerd
produced in Swaziland. Since then however a retrenched
market for wood based sheet materials has developed =as
Zambian self sufficiency in wood goods has been forced

by caontinuing transpaort, cammunication, and economic
difficulties.

North African and near Eastern Countries
M

8rief consideration was given to the rapidly expending
Neer Easterm markets for wood goods in the 1973 report.
Table 2 shows the development of the market for particle
board in this region. The greestest expansion has bgen in
Iran, Egypt and Israel. Of these countrics only Iran was
majc~ importer in 1977, and almost ail of her imports

originated frum Europe, principally from the countries
of the European Eccnomic Community.




Egypt.
Ethiopia
Somalia

Sudan
Iran
Israel

PARTICLE ZOARD PRCDUCTION, TRADE AND
CONSUMPTION - SELECTED N. AFRICA CCUNIRIZES

(Upits x 1000z’ )

FRODUCTION ZX=CRT IIMPCRT APDARANT
CONSUMPTICON
1970 1977 1970 1977 1970 1977 1970 1977
17 9 6 - - - 1 2
3 3 - - - - 3 3
1 e - - - - 1 c
4 5 - - - - 4 5
34 35 - - - s 3w 59
S 57 9 3 - - 45

Source : F.A.0. (1979)

17.

Republic of South Africa

The previous repart argued the case for marketing particle
board manufactured in Swaziland into her nearest neighbour
country - the Republic of Sguth Africa. Among the factors
pertinent to this argument were the prospects for market
growth anticipated by both producers and end users and, -
of considerable importance to Swazilamd - the expectad
increase in consumption in the Transvaal region. This area
enjoved 60 percent of the market demand but contained less
than 30 percant of the production capascity in 1973.
Swaziland, with abundent reserves of wood, and an indigenous
- though tatally export arientated - resin manufacturing
capacity, was stategically placed to meet the expected
escalation in the market for particle board in R.S.A.
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During the p=riod betweer 1973 and 1979 a number of deve-
lopments have taken place in the region, nct least af which
concern discussions between potential investars on the
manufacture of board in Swaziland. In the period 1972/74

the possibility of thin particle board menufactured by the
Bison Mende process was evaluated by the B8ison Board Company.
of Soguth 4frica and the Mhlume Sugar Company. The discussicns
founded on policy considerations and subsequently Bison
Board established 2 Mende board production line at Malalane,
in the Transvsal, in co-operation with the Transvaal Sugar
Board. In 1975, as a direct result of the recommendation

af the previous study, two associate companizs of the Anglo-
American Carporation: Bruply - a perticle board manufacturer
in Natal and in Cape Province, and Pezk Timbers a forest
guner and sawmill enterprise in Swaziland, undertook a
feasibility study for particle board manufacturc at Peak
Timbers. This study ccinfirmed the technical feasibility

of the project tut concluded that market uncertainties
precluded investment at that time.

Installed Capacity

Not withstanding the loss of putenfial manufacturing in
Swaziland, considerable expansion and a restructuring of

of the industry in RSA have taken place since 1973. Table 3
shows the growth in manufacturing capacity between 1973

and 1979. Capacity has grown by some 75 percent from the
level of 225,000n recorded in 1973. RSA now holds almost

70 percent of installed capacity in the whole of Africa.
Moresver this increased capacity is concentrated on the
borders of Swaziland, at Piet Retief to the south, and

at Malalane to the Narth.




ABLE 2
R.S.4.

COMPANY

Bruply

Novoboard
fHuletts
xUltra board

Bison board

(¢ ¢)

PLARTICLE BOARD INSTALLED CAPACITY

PLANT

LOCATTON

Stellenbosch
Pietermarizburg
Port Elizabeth
Amatakulu
Malalane

Piet Retief

xBagasse based board

xxPresently not producing

PRODUCTION M’ /ANNUM

1973
45,000
50,000
40,000
40,000
nil
—20.000
225,000

1277
45,000
60,000
45,000
40,000% =
40,000
170,0C0
400,000

Source Manufactures information, press releases, and various,

published information.

20.

21.

Major elements aof the increased capacity draw raw materials
from Swaziland. Urea formaldehyde resin is manufactured

at the Matsape Industrial Estate by Resin Products, z wholly
owned subsidiary of Bison Board, and this same company

draws 75 percent of its wood raw material from the
Eucalyptus plantations of the Shiselweni district of

southern Swaziland.

Three types of particle boesrd are manufactured in RSA.

(1) Flat pressed 3 layered hoard manufactured from
wood represents 80 percent of the installei capacity.

R wide range of grades and thicknesses can be

praduced, and although the major production is based

on urea formaldehyde interior grade boards, signi-

ficant advances have been made in the use of wattle

bank extractive glues of extarior grade quality.
Some 25-35,000m’ of exterior grade board is now

produced.
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(ii) Flat pressed 3 layered board manufacturcd from bagasse
renresents 10 percent of the installed capacity.
This board was manufectured at anly one plant, at
Amatakulu in Natal. Production czased in 1974/75
due to market difficulties and the rather poor
spectrum of properties offered by bagasse based
board in competition with wood based board.

(111) Continuously formed, thin particle bcard manufactured
from bagasse is produced at one location - Malalane
in the Transvzal. The technology of bagasse board
production is now caoncentrated on this product which
1s marketed into specific sectors assaciated with
furniture (drawer bottoms, drawer sidesand hidden framing)
door skins, and as core material for decorative plywoaod
manufacture.

The Structure of the Industry

Whereas in 1973 the four major manufacturers shown in

Table 3 operated independently, by 1978 a major restructuring
of the industry had taken place and only Nogvaboard at Port
Elisabeth remained independent. All other manufacturing
facilities are now controlled by Bison Board.

8ison Board is wholly owned by Agsoriated Furniture

Campanies Limited af South Africa. (A.F.C.0.L.) - the
largest manufacturer of furniture in RSA. Bison Board
aquired the Huletts plant by direct purchase, and control

the manufacture of particle board at the Bruply sites

through agreement between Anglo American and AFCOL. Thus

an entrenched position in particle board manufacture in

the RSA accrues giving both market advantage in the furniture
industry ancd considerable benefits in the economies of scale

to the Bison Board organisation.
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Expansion of installed capacity hes been concentrated

in the Transvaal region thus rationalising thc centres of
production with the main market arezs. Thus the Transvazl
which in 1973 hold only 29 percent of production capacity
and 60 percant cf the market nou contains 52 percent of the

production capsacity.

Consumption of Particle Board

Table 4 illustrates the rising trend of particle board
consumption between 1567 and 1978, and forecasts consumption
to 1990. Emphasis is placed on the static state of the

market between 1973/75 and 1976/78. This was a period of
u zertainty in the forest based industries as a whole which
saw both the construction and furniture sectors in sharp
decline and only show recovery (Standard Bank Review Jan
1979). Forecasts for overall recovery in-these two vital
sectors vary only narrouwly and manufacturers af particle
board now precdict between 5 and 7 percent annual growth
rate; a significant decrease from that forecast in the
early 1970's (see Table 1) '

D e T




3.3.a. DLAMICLE 3CaX

ONSUMETICY TEINIS

ES R Y >

~
ot
(units x 1CCCx’ rounded)

t

1567 187C . 1373 1976 1979 1682  13E° 1386
1C€9 1972 1875 1978 1681 1984  1388° 15GC

Actual 76 128 35 240 -

Forecast

-5%6/annum growth rate- 278 2z 372 421

-7%/ancum growth rate- 2S¢ Z€0 4a1

Source Mamifacturing Statistics 187C-1S78
26. Comparison betueen Tables 3 and 4 shows thet thers is

aignificant qver production in the RSA market, with little
more thenm 60 percent of installed capacltiy presently utilised.
Full utilisaticn of capacity, sven at the most optimistic
forecast of market growth cannct be anticipated before the

. late 1°€0's.

27. Theres have been no significant changgs in the patiern af
consumption in the short periocd betwsen 1973 and 197S.
uncoated hoardg 6350 to 700 kg/m’ manufactured to thicknesses
petugen 12mm and 19mm occupy some 60 percent of the market.
Lamirmeted board accounts for between 25 and 30 percant
gf the consumption, egually divided betueen shelving and
direct sales to furmiture manufacturers. The furniture
inoustry has lsat some ground to construction with the
advent of exterior grade board which is considered to &e
a growth sectsr 1n the market. Tablz 5 summarises the and

use patisrn.




3.5.4A. IND TUSE ANATDYSIS OF FARTICIZ
2CARD CCUSUIMFTICN
Exnd Use % % Nith:
Sector Total Znd T
© Furniture &9 Domestic (excl. Xitchen) €C
9-19mm standard grade raw
board.
itchen 16-1Smm standard 25
graded faced board
Office 16-1Smm:standard grade 15
raw board
Construction 25 General comnstruction &0
- including exterior grade
boerd. $-16mm =0
Built-in Fitments (Joinery)
16-18mm faced boards
Partitions 2c-44mm.
low density boards 15
Others >
Others 6 Includes D.I.Y all
grades and firishes SC
Shop and bar fittings, Boaxds
faced and various thichknesses Zd
Cthers - including coffins eC
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8. The Market far Suilding Bozrds in Swzzilanc

A market rovicw in 1973, based on invoicz analysis of sales
from the principal builders merchants in 1971/72 concludec
that the size af the market for all building board products
in the Kingdom wes less then 1000m’ per year. The major
board types used were ashestos ceiling board (29 percent)
fibre tuilding boards (25 percent) znc bloekbozrd (18
percent). Particle board occupied less than 10 percent

of the market.

Although building activity within the kingdom has shoun
some increase since 1973 the market for boerd products
within the Kingdom continues to be nugatory.

C. The Construction Industry in Swa:iland

R recent World Bank/UNIDC Co-operative Programme document

(UNIDO. 1979) critically reviews the construction industry
within the Xingdom.

Prospects for the domestic construction industry are
promising with increasing public awareness of the need to
encourage this sector. Overall growth of the industry
ie estimeted at 15 percent annually during the Third

Five year Plan (1978-82). The number of persons directly
engaged in construction is expected to double during the
peviod, rising to some 3,600 persans.

The annual volume for zll construction activity including
roads, bulldings and site facilitizs is estimated to be
some E15 million, about 5 percent of the gross national
praduct. Of this foreign based companies account for

60 percent direct labour forces of the public sector 24
percent anc loczlly established firms (both Swazi and
expatriate), 16 percent.

s it o
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The Ministry of rublic Works and Caommunicztion (MPUC)

through its Building Brunch holds the majar zhare of
builcding construction in Swaziland. In 1377/78 the
planned budget wes E7.1 million of which E&4 million was
actually expended, 54 percent by direct labour and 46
percent by privatcs contractors. Ouring the next five
years the proposed annuzl outlay is still higher,
averaging some E10 millinn per year.

A total of 120 buildirg contractors are registered with
the Building Branch, classified as follous:
Foreign based companies, registered

in Swaziland 17
Joint Ventures ‘ 3
Local companies, expatrizte owned 75
Swazi contractors 25

In the private sectar foreign firms dominate the market

for building construction. Among these, firms based

on RSA predominate. The fareign firmg registered in
Swaziland are cancerned principally with specific ane

off projects of high value and they enjoy considerable

cost advantage in the direct purchase and bulk shipment

of materials direct from RSA. The local companies expatriate

owned are genuinely based in Swaziland and handle many medium
sized building and construction projects at the level of

£2-3 million. The Swazi contractors are new to thz scene
and are supported by the Small Enterprisés Development
Company (SEDCO) in purchasing, technology and site management.
Their contribution is at present small.




Housing

36. The 1976 census shows that Swaziland with 2 population
close to 500,000 has 18,339 permanent dwellings, 33,77S
houses built of temporary materials and 22,409 ilwellings
which are constructed partly of permanent materials znd
partly of non-durable materials. Over 85 percent of the

people live in the rural areas and provide their own housing.

37. Urban drift is however an increasingly important factor in
housing. In the main centres, Mbabane and Manzini unplanned
and substandard housing has been built and continues to be
built. In the decade between 1966 and 1976 the urban populsa-
tion rose by 63 percent from 22,800 to 37,400. In the urba-
nised areas there are also problems associated with the
provision aof housing for civil servants, techniczl assistance
persgnnel, and others in the middle and higher income
groups. Civil service personnel pay subsidised rentals
and subsidized mortgsge rates are also available. Gover-
mment has a pool of 1700 houses for its employees and leases
some 1201 houses from the private sector.

38. Govermment wishes to encourage home cuwnership but several
considerations inhibit progress in this area. There is
a shortage of sultably serviced~areas in the urban aresas,
whereas an Swazi Nation Land the absence of individual
titlz deeds is an obstacle to securing martgage loans from
lending institutions.

°. Mortgege finance is available from the Swazliland Development
and Savings Bank (SDSB) and the Swaziland Building Socielty
(SBS). Mortgage loans have not, as yet achleved significance
in the portfolic of either inmstitution, partly because of
burcaucratic difficulties associated with the fragmentatian
of functions involved in property transfers among several

Boverrment dffices.
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During the Sccond Five Year Flan, three Govermment institutions

were established to promote housing.

(1) A housing unit was established in the Ministry of
Local Administration in 1975, to design and build
100 units by self help methods, using SD8B loans.
This project has been successfully completed.

(i1) The National Housing Corpuration QNHC) has not been
so successful. Envisaged as a commercial enterprise
to provide low and midcdle income housing at market
prices, some 530 units were planned. Not all have
been completed and 230 units remain unoccuplied.

(111) The Industrial Housing Company (Pty) Limited was
set up as s subsidiary of the Netional Industrial
Cevelopment Corporation of Sweziland. (NIDCS) and
hes completed 318 hausing units with 192 more under
construction.

In addition to the above the Building Unit of MPWC has
built some 500 Govermment pool and institutional housing
units in tha past 5 years.

The capacity of the building industry is not yet sufficient.
There is a sheortage of sultably trained manpower particuiaily
at artisan and supervisory level. Most building materials
are imported but cement, most of the required timber, and
concrete aggregates are produced locally.




Future praospects far housing

Co-ordination of policy and effort for housing development

is still lacking and numerous organisations are invglved.

The averall agbjectives far housing development in the Third
Five Year Plan are however specific. First priority is glven
to the concentration of flnancial rescurces and expertise

in the provision c¥ housing for low income earners, oarti-
cularly through self help schemes. Second, the Government
will seek to encourage home ownership. Third, co-ordination
o+ all agencies concernec with housing and lands will be
encouraged.

Specific reference is made in the Third Plan to housing
construction. The Goverrmment will attempt to provide the
following during the five year periad.

(1) 1,350 serviced sites for self-help low income housing
(i1) 1,500 low and medium incaome housing for sale or cent.
(111) UWater sanitation and roads fer 1,200 sitcs in slum
areas.

Other sources within Govermment also cmphasise housing needs.
The Ministry of Works, Power and Communicztions estimatzd
that 30,000 low income housing units are needed in the long
term. The Ministry of Education in planning far the

future developcnt of cducation facilities estimate a need
for 2500 units comprising classrooms, t:achers housing and
‘administrative buildings by 1986. The Ministry of Health
has an extensive programme for the constructian of rural
clinics and meternity centres. The Ministry of Agriculture
points to the need for better housing in the rurual areas
and will concentratz its activities on the Rural Develcpment
Arzas.
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D- Choice of Board matzrial for Menufacture in S aziland

Wood based shest material manufacture in Sweziland is presently
restricted to the manufacturz of block board, zt Swaziland
Flantations (Pty) Limited, in the Piggs Peak district, using
pine corestock and surfzced with indigengus pine or imported
Ukumé Veneer. The production capacity is some 250 boerds

per day (4,000m’ /annum) and the product is marketed princi-
pally in RSA. A small quantity of concrete shuttering board
and decorative venner boerd is sold in Swaziland.

The choice of additional cazpacity and product manufacture
in Swaziland is conditicned by the availability of raw
materials and the markets aveilable for the procuct.

Section A of this report presents a blezk outlook for the
marketing of conventional particle board if manufactured
in Swaziland. Other wood based panels might be considered
but most present problcms associated with merketing or

the technology of manufacture.

Fibre building board: Marketing problems accrue to this
product in all its grades and guslities. RSA is a major
producer of hardboard and softboard and is a net exporter
af both those products. Although there is no manufacturing
capacity for medium dcnsity fibreboard in Southern Africa
the product is a major competitor to standard grade uncoatecd
particle board and its manufacture in Swzziland would face
intensive competition from the =ntrenched particle boerd
industry in RSA,

Plywood: The plywood incdustry is capital intensive and has
recently been subject to sustzined tcchnological advance
leading to single plant civersification into 2 range of
markets, principally based on decorotive veneer to

(g.g. concrecte shuttering) grades. Although Swaziland has
abucant plantation softwood resources the Kingdom dors not

possess a broacdleaved resource of decorative veneer species.
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Thus the manufacture of plywood in Swaziland would present
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he import of deccrative species in log or veneer fomm.

Among the more regent developments in wood based sheet
materials, two products are considered relevent to the
internal needs of Swaziland, particularly in relation to the
requirements for housing.

Wafer Boerd: This product is manufactured from thin wood

flakes bonded with a thermo-setting phenolic resin €o

form ar exterior grade board used for external cladding in
building construction. The product was developed in North
America in the 1950's but achieved prominence only in the
mid 1970's as its requirement for phonolic resin is
considerably less than that of exterior grade particle board,
but the product has yet to be maznufactured in develaping
countries.

Cement bonded Particle Board: Exterior grade particle

board, using phenolic resins have long becn known and are
finding increasing use in construction. However the product
has a number of restrictions.

(a) because of the nigh cost of phenolic resin when
compared with urea formaldehyde (cost ratioc UF:FF
= 1l:4)

(b) water absorption and swelling cannot be completely
controlled unless resistant paints laminates and
edge sealants are used. Some risk accrues if these
surface coets are damaged.

(c) Exterior grade perticle board has limited fire

resistance.

-ement bonded particle board is manuTactured by the addition
of wood particles przpared to size specificaticns clase to
those of convensional particle hoard but without the need

to dry to low moisture content. They are mixed with dry
Partland cement, to the mixture is added watsr at a rate
cdetermined by the moisture content of the wood particles.
The wholz is formed into a board mat by 2 madified particlc
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board forming mechine. Bgards arz cold aressed ancd clempec
for a period to 2llow the cemant to eet. Finally each

board 1s condlitignec to the reguirec moisture coantent and
trimmed using conventional harcdenec steel saws. The
resultant board is dimensionally stable, fire proof and
resistant to biocdegradation hazard. The board can be nailez,
screwed, lippec, sawn 2nd glued.

Cement bonded particle board is a recent product. It was
developed in 1962 by Elmencorf Rasearch Inc. of Palo Altag,
California, U.S.A. as a high density compressed wood based
particle board with good weather and fire resistant properties.
A full scale production plant was built ir Japzn and the
board, trade named Century Boérd, guickly galned acceptence.
Between 1966 ancd 1970 the Swiss company Durisol A.G.

continued development on the Elmendorf concept, geining
experience in application to prefabricated bullding components.
A full scale automated production line was designed and

built at Dietikon in Switzerland by the Bison-Werke organi-
sation aon behslf of Durisol. A second unit was commissioned
at Wunstorf in the Federal Republic of Germany by fulgit,

a major asbestos-cement praoducer. By 1977 a 100 per day
capacity plant had been commissioned in Hungary and this

has now been expanded to 150m’ per day production. Experie-
nce in developing countries began when the original Duriscl
plant was transferred and rebuilt in Vietnem with assistance
from the Swiss authorities. In 1978 six plents were commi- .
gsioned in developing countries, among them are three small
scale plant in kest Africs, Asiz and Central America.

As well as a3 successful introcduction into the European

market cement bonded particle board has shown good performance
in tropical and suttropital climates in Turkey, Irag, Tunisicz,
Saudi Arabia, West Africa, Indonesia, Brazil and the
Caribbean.

Cement boncecd particle bocard has a particular relevence to
Swaziland.

(1) In relatian to the specific needs for low anc micdle

—— o ——r.
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income housing the local avallability of a weather

resistant board which is alsg fire and biohazard
resistant is of special significancez to meet demands
far buildings accraoss the entire spectrum of climatic
zognes within the Kingdom.

The product can be manufactured on a small encugh
scale to be marketable entirely within the count:y.

A 25w daily capacity will supply the need far 9
houses of 35m? living accommodation of siﬁgle skin
construction, or 4 houses of doublz skin construction.
At a small scale )roduction level the manufacturing
technology 1s relatively simple and can utilise labour
intensive methods.

Expansion of installed capacity is flexible and can
take the form either of a simple addition to production
or the addition of prefabrication facilities for
systems bullding components.

The raw materials are all available locally.




£. Manufacture of Cement Bonded
Particle Bpard in Swaziland

51. In the manufacture of cement bonded particle board, the
raw materials required are wood or bagasse and cement
together with mineralising chemicals, e.g. water glass

(Na, Sily) aluminium sulphate (Alp (s0,), ) and sometimes
calcium hydrcxzde (Ca(OH) ) to increase cement plasticity.

The factory must be located on an industrial site serviced
with water, electricity and industrial sewage dispo:al.

Technological limitations of raw materials

52. Wood: The wood species and the particle geometry are the
important factors which influence the properties of the
finished product. There are two wood characteristics which
inhibit the setting of cement - tannins and low molecular
sugars. Experience within the industry has dhown that where
these are present in low concentrations and in soluble
farm, air seasoning to 30-40 percent moisture content
will remove the debilitating influence on cement curing.

The principal species available in Swaziland are,_Pinus patula,

Eucalyptus grandis/saligna, and various species aof wattle

(Acacia Sp). Of these anly wattle is unsuitable, because
of its high extractive content.

53. Cement. High initial strength is one of the principal
attributes of the cement used in the process. Portland
Cement grade 450 F is the preferred material in Europe.
This is equivalent to DIN 1164, yielding 450 kp/cm? after
28 days, ar BS 12,1958, rapid hardening cement. Egual
strength properties can be obtained with lower grades
provided that a longer curing time is used. Experience
in developing countries has shown thav blast furnace slag
type cements can be used successfully. Type II Portland
Cement (Sguth African Buregau of Standarcs) is available
in Swaziland, squivalent to grace 35 on the DIN stancarc.
This will be a satisfactory raw materizl for the procuct.



Mineralicing Ancnts
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Although not manufacturec locally the mineralising agents
(para 51) are all aveilable fram RSA via chemical wholesalers
within the Kingcom.

Bagasse. There has been little experience in the use of
bagasse as the ligno-cellulose rew material for the product,
except at an experimental level. The fibre preparation

is more complex than that of wood, involving both pith
removal and the essential removal of zll resicual sugsrs -
which are prent at about 5 percent aof wet bagasse a2t mill
site. On the other hand cifficulties assocatec with
particle geometry, which often Cause problems with convensip-
nal particle hgarc manufacture, are ngt - as a far as is
known - 3 cebilitating influence an cement boncded board.
Bagasse is available in quantity in Swaziland.

Availsbility anc costs of raw materials

Swaziland has a thriving sugar incdustry, with almost
21,000 ha aof cane harvested in 1978/79, (equivalent to some
2.3 million m.t green bagasse) at two sugar mills situatec
in the Low Veld region af the country. A third sugar mill
will begin pracuction in 1980/81 based on an adcitional
9,000 ha of cane planted in the Low velcd. The forest
resource 1s located at three principal centres in the

high veld . Qver S7,0( ha have been planted of which
71,386 hz are coniferous (75 percent Pinus Patula) anc
26,622 ha are broadleaved species (87 percent Eucalyptus
Qrancis/salignz). In 1977 the annual yeild of roundwood

was gver 1 million m’, the principal procucts are unblezachec

sulphate pulp anc Sawnwagoc farm the conifersg and sawn
mining timber, poles and fencing from the broacdleavec woods.
There is alsa a cement factory at the Matsapa incustrizl
estate locatac close to Manzini in central Swaziland which
obtains its raw matesrial as clinker fraom Maputa, Mozambigue.
The factary has an installed prccuction capacity of 78,000
mt per annum.




57. There ere two sugar mills in Sweaziland.

Ubambo Ranches is situatec at 8ig Benc in the sguth zast

anc the principel shers holcer is the Lonrho Corgorastion.

Mhiume Sugar Company is situatec at Mhlume in the North

East, and 1s = Commonuwealth Develaopment Corporaztisn
enterprise.

Production statistlics for the two mills are shown in Table 6
for the perioc 1971/72 anc 1977/78. A 26 percent increase
in sugar output has taken place in the six year period
arising from additional areas under cane cultivation.
Correspondingly the yield of bagasse has risen frum 454
thausand mt tg 557 thousand mt in the periott. Each mill
has undergone consicerable expansion in the last 5 years.
At Mhlume = E20 million improvement programme began in
1977 and includes acditional refiner and boiler capacity.

TABLE 6
PRODUCTION STATICTICS : SUGAR MILLS
1971/7< AND 1577/78
(units x 1000 metric tons).
Item of Mhlume Ubombo Total
Production 1971/7  1977/78 1974 /7=  19772/78  1971/72 1977/78
Sugar 86.6 109.9 90.% 114.5 177.1 g4, 4
Cane 7c0.8 974.8 794.¢ 1015.6 1515.0 199C.4
Green
Bagzsse c16. 2 292.4 238,72 304 .6 454.5  597.C
Dry, dep%thed
Bagasse~’ 79, ¢ 104, 3 8.9 178.7 162.1  213.°

1) estimated a% 1C7kg per 1CCCkg cane produced,

sOuUrce, Company statistics and Swaziland,

Sugar Asscciation.
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Further expaznsion of the incustry is imminent with the !

acvent af ths Royzsl Swsziland Sugar Corcoration mill.

Govermment and the Sws=zi Nation zach hold 32 percent of the
eguity ancd e the major share hnlcders. The financizl
agreement was signec in 1577 with 2 capitzl investment of
&5 million (at constant 1977 prices) a=nd the company will
operate 9,000 he of canc at Malula anc Ngamane, same

43 km from Mhlume. The mill is expectec to come on stream
in 1980 with z procuction of 47,000mt of suger, rising at
full capacity in 1973 to full capacity of 117,000 mt. of
sugar. This implies a green bagasse production of 300-
310,000 mt in 1983.

Since sugar milling began in Swaziland bagesse has heen
exclusively used in steam producing boilers to generate
energy for both the mill operations and to provide electri-
cal power to the irrigetion schemes upaon which cane
procductian deperds. Bofh sugar mills use boilers which

can be firec either by coal or bagasse, ancd the boilers of
the third mill will have the same facility. Bagasse is
therefore only theoreticzlly available for secondary
industrial processing, and fﬁg—iey—iowits use is-ité“enerﬁng
substitution value.

Alternative forms of energy are aveilable in Swaziland.
Cosl. The Mpaka Mine is centrally locatec between the
existing sugar mills and has an znnual output of 120,000

mt per annum. The delivered cost to mill is presently
gstimatec at £22 per m.t.

Electricity. The statutory authority far electrical power
is the Swazilancd Electricity Boarc  (SEB) which was
established in 1962. In 1964 SEB solc 17 million Kuh,

by 1977 200 million KWh wers soclc an important elemant af
which was purchasecd from RSA via the South Africsn Gover-
nment Electricity Supply Commission (ESCOM). Seles are
cxpected to rise to 350 million Kwh by 1983 (2 rise of S
parccnt per annum) anc SEB investment within the pericc is
expected to contain the import of power rather than achieve
self sufficiency. It is thersfore most unlikely that purchasec
clectricel energy will be 2vaileble 2s an altarnative the

energy generatec by burning bagessz.

T S P W
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Mill Sitz Costs for Bagesse

The cost aof grecn begasse purchased st the suger mill is
calroulatzc as follows frecm informetion obteined from
Ubombo Ranches.

ltem E_
Equivalent cost of cazl/tonne begasse
(basis 1 tonne cozl = 4 tonnes bagasse) 5.5
Hancling and loading cherge 1.2
Rcdditianal boiler maintenance 0.5
Cost of green bagasse/tonne 7.3

Woad

The major choracteristic of the use of wood in all sections
of the particle board industry is the availability of
resicdual rcw materials arising from the faorest (unallo-
cated roundwood or unsalable smzll roundwood harvested

in o lvicultural operations) or resicdues arising from the
industrial conversion of rouncwood (szwmill and machining
resicues). In the manufacture of cement bonded particle
boarc rouncwood is the preferred type of raw material, this
enables considerably more control to be exercisec in

particle size. Uncommitted roundwood is available at tuo
locations in Swazilanc, Piggs Peak in the north and Shisclweni
in the Scouth.

Piggs Pe=k Region

Peak Timbers. The company is a subsicdiary of the giant

Anglo American Corporation and is numberec among a group

of companies integreted with Scuth African Forest Incustries
(SAFI) which has intercsts inm sawumilling, pulp and paper,
wood based sheet materials anc systems built housing.

Table 7 indicates the extent of company zctivitics both

in 1978 anc i{ts plans for zxpansion to 1983 for which

funds are zlreacy c-mmitted. It is estimatec that the
uncommi tted rouncwooc rzsource will not exceed 7 to 10,000m
inclucing forest residue, and maost of thus resource will
arisc from the ftucolypt plantaztions.,
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ZRCDUCTICN STATISTICS ZEAX TINMEIRS
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Source

Shiselweni District

6be

Company statistics

1372 1378 AND FCRECASTS TC 1G82/%
Total Estate Area
of which Pine
of .which Eucalypts
" Pine Average anmual increament
Potential Yield Pine
Euéalypt Average annual increament
Potential Yield Eucalypt
All species, potential yield
Allocated roundwocd
‘l_ 4
Structural mill 150,C00
Industrial aill 5e,C00
Box woad mill 20,000
272,000

25,0CC ha.
1,00C 1a
z,7ec
16m’ /ha/annum
336,0C0n’ /anpum
20’ /ha/annum
54.,0CCn’ /znpux
36C,occm’

1978
234,CC0
75,CC0
nil
209.0C0

1982/3
279,CC0
105,CC0
nil
284, 000

gf the 21.5 thousand hectares of plantaed Eucalypt species

more then 10 thousand hectares are located in the Shiselueni

Bistrict in Southern Swaziland.

Some 8,000 ha are ownec

by Shiseluweni Fgrestry Campany Limitec, a COC entzrprise
and the remaincder comprises of small forest areas -

rarely in exccss of 100ha holdings - owned by numersus

Titls Deec farmers.

To method of management is universal

to the region, an 8 year rotation is plenned followsc by

cleer feeling anc rzgenerztion through the coppice system.

Rouncucocd marketing is cancentratec in two sectors, the

Title Dexd farmers sell to

A

mine-pack mill located =t

Nhlangzno, the cnly town in the regicn, anc Shiselweni

Forests sell thei: procucz as standing timber to a contracicrT

oper=ting for the szriicle board fzctory at Fist Retief.




Because of the recent recassion in mining in RSA title

dced holders are presently restrictec to 2 quota of 1ittle
more than 50 percent of their potential supply, and tocgether
wiih the_pnallncated roundwgoc at the COC operation some
45,000m of roundwood, inclucing forest resicue is presently
aveilable; see Table 8. )

TABLE 8

FRODUCTION STATISTICS SHISELWENI DISTRICT
Total Afforested Ares 1.,9C0 ka

of which Shiselweni Forests 9,000 ha

of which Title Deed Farmers 1,500 ha
Total Eucalypt Area 9,800 ha

of which Shiselweni Forests 7,800 ha

of which Title Deed Farmers 2,0C0O ha
tucalypt average annual yield 18.5m’ /ha/arcoum
Total potential yield 182,000’

of which Shiselweni Forests 144,000’

of which Title Deed Farmers 23 000w’

Presently allocated

Total 136,000’
of which Shiselwea: Forests 112,00Cm
of which Title Deed Farmers za cccn’
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~111 Gate Losts of Wood

Wood costs are besed agn the presently unallocated reserves
of rouncuwood ancd farest resicduc costed at 40 percent of
the merchantable wood costs. Costing informeation has been

ghtainecd from the companies.

Cast of Merchantzble logqs (E/m.t)

Item Peak Timbers *)  Shiselweni District*
Stending Timber 3.0 L.0

Hzrvesting 3.0 3.0

Transport to mill 7.0 5.

Tatal cost at mill 13.0 12.0

Forest residue caosted
as harvested (LO%) 5.2 4.8

Cement

The cost of cement in bulk deliverics from the Mantola

factary to various locaticns, is as follows:

Nhlangano (Shiselweni) £2.83/50 kilo = E56.6/tcnne
Mhlume £2.76/50 kilo = E55.2/tonne
Pigge Peak £2.53/50 kilo = E50.6/tanne
Ubombo (Big Bend) £2.53/50 kila = E50.6/tonne

Locetion of Cement Bonded Particle Board Factory

The manufacturcs of cement bonded particle board requires
and industrizl site with suiteble eserviccs (para 51)
Among the ar.as considercd for rew material supply thc

+h sets of details derived from company information.
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Shiselweni cistrict has consicerzbles cost acvantages, anc

is acjacent to Nhlangamo where zn industrial site is locatec.
Industrizl cdevelopment at Nhlangcno is a specific target
identifiec in the Third Five Ycar Plen with the declarec
objective of job creztion in thc region. The zrea is well
serviced by roads, an impravement programme to link the
region with 2 bitumen surfaced road to the Mbabane - Manzini
industrial corridor will begin in 1980, and with budding
community services.

The distances between Nhlazngano and the verigus sites of

raw materizl zre =25 follouws:

Location Hm
Nhlangano-Shisclweni 20
Nhlangznao-Mhlume 200
Nhlangano-FPiggs Feak 250
Nhlangznog-Industrizl Corrider 100

The cost of raw material celiverecd to Nhlanganmo is calcu-
lated using site location cost and transport costs which
arc quated =t EQ.1l/m.t/km

Deliverec cost of raw meterizl to

Nhlangeno Incustrial Site

(Costs E/m.t)

Matcrial Locetion Rew material Transport Toteal
Wooc Shisclueni L.8 2.0 6.8
Bagezssc Mhlume 7.2 20.0 27.2
Bagassc Ubombe 7.2 13.0 20.2
Weacd Figgs Fezk 5.2 25.0 30.2
Cement Mztszoz - inclusive = 6.6
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The preocuct charzcteristics zre summarised as follows:

(1) ~ homogcneous, singlc layer constructicn boarc

(i) Boare size 1,200 x 2,440 mm

(i11) Thickness rznge 8-40mm (l6émm recommenccd)

(iv) Maximum censity 1,250 kg/m’ . This rresponcs to
a wood: cement ratio (1:2.75). Lower densities arec
passible but fire resistance and bichazard increase
anc dimensional stability decreases as the woad
ratioc increases. As market ascceptability of the
panel increases the samc rlant can procuce board of
maximum density 1,000 kg/m’ to a woed: cement ratio of
1:1.8. Such boarcds should only be used in interior
situetions eg lining and cciling boards.

(v) Moisturz content 129 toc 15%.

The specific propertics of the board are cetermined by thase
of its who main components. UWood is light weight, elestic
and has good workability. Cement is incombustible and is molis-

ture, fungi sncd termite resistent Other important charactee
ristics ar.:

6P) The procduct can be glued to other materials
(i1) The surface can be overlaicd with wood vencers,
synthetic foils, ceramic tiles and mosaics.

(1i1) The procuct has good elasticity uncer static loacs
and 1s recsistent to impact loads, lezding to a non
brittle construction board.

Rs yet there ere no internationzlly recognised stancdarcs
far cement bonded particle board. This situation will
soon be remedicd as intcnsive work is now uncer way in
Sultzcrlaoncd:- EMFA Institute

Germany:- University of Hemburg

Great Britain:- Princes Risborough Lzboratorics of the
Builcing Research Estchlisnment.

{
!
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In the meantime a number af properties af the boarc have

been zuthenticatec by incepencent testing institutions.

Physical Froperties

Specific censity 1,250 kg/m’ (Wooc: Gement Ratic 1 : 2.75

Maximum swelling of thickness

- after 2 hours soaking in weter - 0.8 to 1.3 percent
- after 24 hours soaking in water - 1.2 to 2.0 percent
- after 28 days socasking in water - 1.2 to 2.0 percent

Linear expansion 0.3 to Q.4 percent

Weather and frost resistance (cylic temperature changes
and soaking in water 150 cycles from - 20°% to + 20°c)
No change in bozru strength.

Thermal concuctivity 0.155 kcal/m’ h °C.
Sounc insuiation

- single sheet 12mm. thick 30d8

- single sheet lumm. thick 36c8

- double skin wall of lemm
and 18 mm thick sheets, S0mm air space 45-50cB.

Mechanical properties

The following figures concern a2 board with specific censity
1,250 kg/m anc a thickness of lémm.
- banding strength 90-150kp/cm?
- tensile strength (internal band)
perpencdiculzar to surface of board t-6 kp/cnf?
- compressive strength 150 kp/cr?
- moculus ef elasticity 30,000-50,000kp/ cn?
- screw holding (range 12-24mm board) 90-120kp/cm?
- nezil holeing (renge 12 24mm boards) 40-80kp/cm?

Cther nropertics

Firc resistancz, 13 assessec as follows:

(a) ASTM (USA):rated a2s incombustible




(B) EMFA, (Switzerlanc): (class VI) practically incomou-
stibie.
(c) 8.A.M, (F.R. Germany): (AZ Class).
A2 class matsrial coes not support combustion in
any measurzsblz way. ~ll requirements for classifi-
cation A2. (DIN 4102) ars satisfizd by thc boarc.
(d) British standard BS 476 part 7: Flame spread, class 1.
Resistance against.
- fungal and termite attack. : highly resistant
- Toxicity : negligatle. (no envirommentally
hazardous chemicals are releasec).
- Glueing : "tested gluecd constructions with
rescrcinol and polyurethane glues show 100
percent zchesian.

Machining ancd Finishing

77. Cement bondecd particle boards can be workec easily with
standard wood workirg machinery, and the same stancard
carbice~-tipped tools are used for cutting conventional
particle bocard. Such tools show an extended life
expectancy of 15~20 percent gver conventional resin
bonded board. Sanding is satisfactory with conventional
sanding belts.Sawing, shaping, muting, drilling and
lipping can be satisfactorily carriecd ogut with hend tools.
Nailing anc screwing co not necessitate pre-boring
and can be satisfactaorily carrizd out using hand tools.

Summary of technical characteristics

78. Table 9 shows a2 compariscn between cement bondec particle
board and other board procducts. Compared with urea boncec
perticle board, the procuct is hesvisr, has enhanced
strength properties to water. Like ureca resin bonced
boarcs the procuct hss excsllent warking propertiss anc cen
te glued znc attachcc with mechanical festenings. Comparesc
with asbestas cement boarcds the procuct is lightcr, mors
flexible, has comparablz insulation nropertizs but is less
straong in compressicn. Cement bonced particle boarc has
considerzhly snhanczd working properties.
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Comozriscn of Cement Benczd Farticle Scarc Propertics
) Particls Boards Jther Becarcs

Property ~ Ccment Urea resin Asbestos Gypsum
Boncdec bSoncded Cement board

Density (kg/nf) 1100-1200 600-700 "1800 850-1100

8ending Strength

(Kp/cm? ) 90- 150 120-200 170-180 60-110

Mcculus af

Elasticity (1000kp/cf) 30 24-30 158 -

Tensile Strength

(Interncl bond) ' 4§ 3«6 - -

Thickness swelling

2 hours % 0.8 ~ 2.0 2.0 -6.0  0.5-0.8 -

24 haurs % 1.2 -2.0 12-16 0.5-0.8 -

Compression

Strength (kp/cm? ) 150 100 500 -

Thermel conductivity

(keal/m® hoC) 0.155-0.22 g0.120 0.300 0.300

Behaviour in coes not Oces not Oces not

Fire suppcrt Burns Support Suppert

Combustion Combustion Combustion

Machining performance (- = gopod - = Pgor ) T T

Sewing, milling i + - -

Sancing Screwing - + - -

Neiling - - - -

Painting, Plastering + - - +

Lemirating - - -

Veneering + - - -

-
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Arrlication af Cement boncz=d Perticle Board

The boerd hes consicerable flexibility in application which
may be summarisecd as follows:

1) Low inecme housing, advamu .ges incluce strength, fire,

water, termitcz and fungi resistance. The most
economical use is in total construction situstions,
but satisfactory applications are alsoc in partially
or fully load bearing parzls in roof, wall and floor
consturction with wood frames.

(11)  Agricultural storage units, dry storage facilities,
bins, silos and boxes. ’

(1i1) CLomponents, numerous constructicn elements, especially
where a machined weather resistant component is
requirec, e.q.facades, roc® sheathing, flat roof
structures, balustrades, couble and single skin
wall units with inset window or door openings.

Ten years experience in Eurcpe has seen the successful
introduction of the product in institutional bulildings.
(schools, offices, hospitals) and industrizl and prefabri-
catec buildings. In ceveloping countries the product has
been usec in Indonesia (housing) Vietman (schools) Fakistan
(housing) as well as prefabricated housing shipped tao

Saudi Arabia.

Investment ccets for small-scale manufacturing capacity

The proposed manufacturing capacity is 25m’ /cay, eguivalent
ta 6750m /year. The plant will operate at three shifts
per day throughout the'year anc in the calculation of full
capacity procduction, a 10 percent cdown-=-timg allowance is

mece.

A cescription of the process, together with z block flow
cdiagram is ¢ scn in Appendix 1 which also lists the

equipment requirecd using BISON procuction technology.
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The investment requirec faor the reccrmendsd capacity is
£3,801,000, of which E2.72 million represents machinery

and equipment, while land, builcdings and averheacs represent
E4L66,000. In Appendix II g full economic analysis is

shown logether with a cash flow statement.

The investment regquirements are summarised as follows:

E£X1000

Imported machinery @t site) 1633
Local equipment (at site) 459
Foundations, assembly, vehicles, offices &£28
Tatal machinery and eguipment 2720
Land, Buildings, including overheads L&e6
Preliminary expenses, housing 365
Working capital - 250
TOTAL INVESTMENT 3801

The unit cost structure indicates a lotal manufacturing
cost cf E200.9/m’ on the basis of costs of raw meterials

at the Nhlangano site. A cdecision in favour of woocd rether
than bagesse is taken on both technological criterie

(para 55) and costs at the Nhlangano site (parag8)

The unit cost structure is summarisec as follows:

Em

Variable Costs

Wood, cement, chemicals, water 53.64

Energy, clectrical ancd thermal 9.16

Toals and naintenance _8.b4

Sub Total 71.24

Fixer. Costs

Wages and salearies Ly .96

Overheacds, incle.sales expenses 17.43

Depreciztion ancd intcrest 57.27
Sub Tatzl 129.66

TOTAL UNIT MANUFACTURING COST = 200.9
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Sales ofit and Return o vestmg
ticls boerag has noct
in Swaziland, =znd the szles price for the product cannot,
thersfore, be absolutely fixed. The cconcinics <f the
project show that a gross profitability of betwen 17 and

35 percent can be achicved at an ex-mill price of up %o 2300/w
Sincz the procuct is new to Sweziland the cash flow, break
even analysis and returns on investment are calculated at

an ex-mill price of E250/m in Appendix II. For purposes

of comparison the rzange E250/m +to E300/m 4is used in this
section, and Appendix IIl develops this theme using a
sensitivity analysis to test the influence af chenges in
variable and fixed costs in assoclation with ex-mill prices
gf the product.

Salegs, proflt and returns on investment are shown, using

_the same assumptious as those used in Appendix II, namely

- 1import duty is assumed to be zero.

cepreciation of eguipment and buildings:
" NIDCS information.
equity capital: 50 percent of investment

investment loan 50 percent of investment

wages and salaries: NIDCS information

Sales profit and return on Investment

Sales volume (m’ /year) 6750 6750 6750
Sales piice (E /m’) 3p0 275 250
Sales Revenue (Ex1000) 2025 1856.2 1687.5
Minus production cost, before

Depraeciation and interest (Ex1000) 902.1 902.1 SD2.1
GROSS PROFIT 1122.9 S54,1 785.4
Tatal Investment (Ex1000) 3801 3801 380l
Grogs Return on investment (%) 29.5 25.1  20.6
Minus cepreciztion and inteies - L564,1 4L54.1 4LB4.1
Net operating profit 668.8 500 331.32
Equity cepitel : 19C0.5 1SC0.5 1°00.5
Net return on Equity Capitel (G2 25.1  26.3  17.4

:/ Depreciaticn and imterest are shown as applicable to the
S5th anc 6th operative yezsr of production, l.e. year 7 anc
8 in the cash flow Appendix II.

7 SR,




az.

as.

(93]
|

I
(YR

Estimpoted Wheclgsals grice

Tc.establish a merket far the product = wholesale price
must be calculetzd. This czlculaticn has been based on

the three zx-mill prices shown above anc includes a
considerable clement Tor trensport from Nhlangenc to the
incdustrizl corridor betwezn Mbebane znc Menzini. The
established transport costs is E0.1/km/tonne. Allowance

1s zlso mace for camage in trersport, expressec as a reject

allowance et Wholeszlers yarc.

Estimated Wholesale Price

Ex-mill price (E/m’) 300 275 250

- Wholeselers matk up (16%) 43 L LG

+ Sales expenses (L%) 12 11 10

+ Freight, 100km @ EQ.1/km tonne 12 12 12

+ Trensfer expenses  (1%) 3 2.7 2.5

+ Reject ailowence (7%) 21 13.3  17.5
Wholeseles price (E/m’) 396 364 3322

Wholesale price E/m® lémm bcard 6.3 5.8 5.3

Finzlly, to zsteblish thec competitive positiaon of the
board its cost in use must be establishec. This zlzment
woulc mast usefully be servec by compearison of 2 caompletc
house structure between conventionzl methods, £.g. cement
block structures with currugetec mecium roofing a2nc =2
camplete house built from cement boncec porticle board
units fabriczatzc using timber freming elements. At the
aresent time such 2 comparison cannct be macde. However
from informestion supplicc by the Biscn Company on projects
in Asien countrice 2 czlculzticn has baen mzce on thc

unit cost of erceticn of welling units only.
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The basis aof this czlcul=2tion is the on site fzbricztion

n

of wzlling using cement bandec perticle bo=rd, lemm thick,
nailcc 2or screwec =nc glued to pressrved timber frames
consisting of 3 verticel stucds end two horizontal rails
(50x70mm) in =2ssemblec units of 1.25m x 2.30m. The wall
pancls zre intezrconnected by gelvenised bholts afiers

glastic joint strips have been placecd bstween stiles.

It is assumed that intericr fzcings of gypsum boerd will

be used to completz a couble wall structurs. Loczl materials
have been costad at Wholesalers yard prices, except the
timber component which is costed on the information received
frem 2 loccl miller who manufactures preserved structural
timber from incigenous softwood. EIghty five m® walling
(interior and cxterior) has been assumed for = low income
hcuse design basecd on 357 living area.

Putative Cost of Well Constructicn E/m?
Cement bondec particle board 5.3 5.8 6.3
85 nf 450 L93 535.3
Intcrior gypsum board
85,2 2t E4.25/n? 361 361 361
Lumber framing, preserved timber
l1.0m’ =t Ell0/m 110 110  1l1o
Hardwere, inclucing joint strips 70 70 70
Exterior wall paint 38 8 38
Labour 6 man cays, skilled
labour rates + 38% supervision 40 40 L0
Tatzal 1069 1112 1154.3
Cost per ® E 12.6  13.1 13.6

In the Mbabane-Manzini incustriel corricdor the estimated
cost of wzll construction (150mm) is E14.3, from informa-
tion received fram the Builcings Section of the Ministry
of Public Works znd Communicatiors (September 1979)

an
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~ GCcnclusicns

The markct for zorticle koor? in nezr neichbczur countricss

The merket opportunities for resin bendecd wock marticle
boarc icentifiec in the 1$73 repcrt for project SI/SWA/T1/8C4
cannot be substantiated in 1979.

(i) beczuse the increasing demanc forecast in 1973,

2 pre energy crisis era, has not meterizlised
in near neighbour countries.

(11) in the nezrest neighbcour country, R.S.4. the
manufecturers have establishec an zntrenchecd
rosition ancd rationalised productieon towercs
ccnsicerzable benefits in scale economics.

(1i1) increesed czpecity in RSA is concentrated an the
hercers of Swezilend znc, in the czse 2f the largest
manufzcturer, crawing s high nrcperticn af its raw
materizl frem the Kingdom. Thus the market for
boarc procuced in Swezilznd is cffectively sealed
off.

(iv) the merkets prospects far begesse based resin

boarc =zrc perticulsrly blcezk.

Mcrket coportunities in Sweziloncd

(1) Raw mctcriels for boarc monufacture are apuncent tut
there is 2n increcsing =zwerencss of their value.
Bzgosse is fully anc zfficizntly utlilisec as =
scurce cf energy anc will continuec to be so used
ecven with the acvent of =z thirc suger mill. Increesingly
wooc is mere fully utilisec anc uncllocetcr rescurces
ATE NCow cancentrateC on uncer usecd rcuncwooc mestly
in the form cf thet part of the feller tree which
is presently nct merchentzble.

(112 The merket fcr wcoc based sheet matcriels in Swezi-
lanc is negligebl: if confinecd to interior groces.

(i11) Ccnsicereble markezt cpportunitics exist for an
exterior grzce becerc for cledding anc shecting.




-
A%
-

Especizlly is this so in low 2nc micddis income
housing sectors wherc the present neec is great
and cemanc is s=xpectec to Surgecn.

(iv) Cement boncec garticle bcerd, = procuct new fo
Scuthern fricz, has cansicerzble acventages in
this sector. It is fire proof, weather groof anc
bighazarc resistant, it czn be manuTacturec by a
small scale, labour intensive procsss and the procuct
is competitive with conventicnal builcing matzrials.

B. Recommencatione

g1. A small scale (25w per cay, 6,7%50m per yeer) labour
intensive (1S4 emplayees) procucticon copzcity for the
manufacture af cement bonded particle board 1s recommencecd.
The investment cost is E3.8 millicn (st canstant 1979
prices),the raw materials, wocod, cement and mineralisihg
chemicals are available locally. The proposec site is

- the Nhlangano incustricl estate in Southern Sweziland.

The technology recommended is that of the Bison, Bahre
Gretzn Compeny of F.R. Germany.

2. The procuct is new tc Southern Africz anc will present =z
challenge to successful merkz2ting: however its pctential
use is not limitec by technologiczl restricticns, but
t2ther by e conservative nature of the construction industry
anc its relizncz an imports from RSH ror much aof its raw
meterials. Caonsiczreble effart is tharefcre-recommendec tc
esteblish the procuct in the eyes of the cocnstruction
incdustry. Bcth Govermment anc the Internaticnal Agencies
have a rcle to play.

It i3 therefcre reccmmencec

¢D) That Geovermment with the help cf the Intermetionel
fgencizs shculd aobtzin the procuct in sufficient
guantity to mznufzcture 6 hoguses af low income
hygenic stancarc, a2s ceterminec by the best =f
the numerous ccsign aptions presently ciscussec in
the Kingdom. The Bullcdings Section of MWFC to Se
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the ca=-grcincting tcdy tzsconsible for the assessment
af the charzcteristics af the grocuct z2nd its cost-
in=use ccmpezrec with ather builcding metessizls.

(i) NIDCS =znd SEDCO shoulcd serve z2s the bazse for prometing
the grocduct in the privete sectcr of the builcing
incustry. NIDCS being responsiblz for =cucatian
anc prcmoticn with architects, SEDCO with the
ecucation of contractors in the use of the material.

Co-arcinetion in the planning and executicn of Govermment
policy cn low income hcusing is zmong the statec aims aof
the Third Development Plzn. Such co-criingtion will
cansiderzbly enhancez the climate for investment in the
manufacture of indigenous building compocnants appropriate
to low income housing. Cement bonced particle boarcd has
a key rolz o play in this context. ’

It is thersfore recommencec

D) that im sssociation with the policy of co-ordinaticn,
representives of Ggvermment selectecd frocm MPUC,
NIDCS, SEDCO or other zpprapriatz institutions
visit the mamufacturers of such equipment_in Western Eurcpe to
atucy the application of the product to the specifilc
cegign criteria to be acoptacd in Swazilanc and the
raw materizals availahle.UNDP agssistancz should be
requestec to fund this venturs.

(i) Investors with some commitment to Swaziland should
be canvezssed, amang them COC beczuse the product
will utilise part of the umellccated resourcc a2t
Shiselweni, ancd it is also an intermatiomal « organisatlon

specific interest in low income housing.

(11i) Govecrmment shculd commit loan funcs up tc 2 meximum
cf 50 percent of the equity bBut shoculd nct be the
major sharchclder 1in the venturs.

(iv) + joint-venture cpprcezch i3 recemmencec with manzge-
ment in the cantrcl of the mejor equity subscrikcr.




Appencdix 1

THE MANUFACTURING TECHNOLOGY OF CEMENT SONDED PARTICLE BOARD

Intraducticn

The technology of menufccture describec in this sppencix is
thet ascribed toc the Bison UWerkz Bahre anc Greten)Company of the
Federal Rcpublic =f Germany, the cancept is bassZ on the neec cf
developing countries for small scele forest bescd incustrics which
are self-sustaining in loczl markets. Thus the recommended manu-
cturing procedurs is both smell sczlz, 25w’ daily procuction, and
labour intensive.

The process used does not rely an high technology and except
at the crucial mixing, forming, and tc a2 lesser extent pressing stages
there is a marked absence of cutaomatic electronically basec contral.
In marked contrast to canvensionzl sarticle board manufezcture the
process is not energy hungry 2nd the demand for electrical power is
further reducad by the grovisicn of z woed burning beoiler in the
conditioning stages of board menufacturc.

At the proncesed kvel af producticn the plant will smplcy 154
pecple using only 9 cxpatriate menzgers and tzchnicians. Unskillec
labour (63) semi -skillecd lnbaour (43) and skillced lebour (23) from
the bulk of thc emgloyment.

The manufacturing Process

The flow ciagram, Fig.l, icentifiss 10 stagus in the process.

Focr the purposes cfdescrizticn scven steges cre identificd.




Qv TiC M
\ e ) Woob FLAKER] MOISTuRE N e
4 T > M;_T:;R CrAm iz
N } < and U ING
TORAGE . SQ(\[& o ’H*
AREA H-
A \1/ LLABING  RACK
CEMENT ¢ £ &
] \ — <
\A{oo D STORE. 5 Roarda e f o
Vard Caunizr
‘ Fnow CLAMPED MAT 25
STerE CHEMICAL MIYER.. -
andl MIYONG and ‘.ﬁ*__"‘_ ANCEMENT }
DPERARK . PRoQESS \
v ATER _J N2 s 7 Y
F / SETTING \
\ 7 N
APPENTDIXx 1 dal — i X ?
ISR SNE S = S \1; )L\__.. o . /f\ Y
KEY Rc\)e.t.\'act Mats .71\ h N
é__ Irona-{gr -
FoRM NG — CONMVEYOR
under ceutomatac € > —>
contiut MACH N ConTRCL A
_— ‘f CAuL. y; y l | =P
jreanS er CLEaN < / / AL _
assiwsted CAaul N Recurn ~ ~ . RELEN: E ?
r\'\ur\,uo\':’
CaEmery 7T [ROMDE: 2 2T 72 S Em Ouw €L
CEMEMNT ROMNDED PARTICLE 1H50AR DL F L Ovy INHEE




Flakes preoersticon

In the legyerc waoce is debarked and gpen steckcc for some 2
mgnths tc sgqualises the molsture content anc at the somz time neutralise
the ccment inhibiting substanczs. ~t 2 moisture content of between
25 and 30 percent logs and brenches are cut oy chainsew into 50cm
lengths ancd fed toc a crum fleker by g menucl operatian.

The cdrum flaker recuces the rourdwood to a flake size within
the limits 0.2-0.3mm Thickness and 30-40Omm length. The
flaker is backed by a2 drop out screen toc remove cversized

flakes for recirculation. FAcceptable flakes are pneumatically
trengportec to z storage bin.

Moisture Cantrol

The simple storzge bin hes an inclinecd bese which enables the
manual transfer of psrticles from store to the conveyor which
feecds them to the surge bin of the automatically controlled
metering scals.

~t the metering scale the particles are weighed ancd their
molsture content measured in an zutomatic znd continuzlly
operating transfer systoem. Variations in moisture content
are campensatec by acdding more or less water to the mixture
af wood anc cement which takzs place at the next stage

'of the processe.

Proportioning anc Mixing

The preparztion of the mixture is a manual operation.
Chemicals. Far each of the chemicals used 2s mineralising
agents =z 300 litrc plastic contziner is used. Chemicals

are weighed znc mixed with water to s prescribec farmula
cancitionecd by the species of wood used anc the cement gracc.
Cement. Cement is storecd in 50 kilo bags and fzc manually
into the mixer from the bags.
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_Wecoc. The flzkes are fed from the metering sczle cirectly
£S the mixer. ]
The mixer is contincusly aperating intensive counter flqu
mocel. The weighed and monitorecd flekes zre fed by a scfew feed
mzchanism intc the mixer, 2 precetermined quantity of
mineralising chemical is added anc the whole mixed for
several minutes. Next a measured quantity cof cement is
added anc the mixing is continued to ensurc an sven
cistribution of ingrecients. Finally an exact quantity of
water 1s added precetermined by thc moisturc content of
the wooc flakes, and mixing ccﬁtinues. The mixing formulz

- - P —

and times are controlled in a2 batch operation so that a

N\ control can be exercised with each mixturz.. Once productiaon

' has reached capacity level only minor variations in the formula
and mixing times are snticipated.

The mixer cdischarges into a collecting bin from which
the mixture is taken by conveyor belt into the surge bin of the
forming station.

Farmin

The heart of the process is the stationery forming station
which spreads a symmetrical mat anto a series of caul plates moving
on a2 conveyor belt wnderneath the forming heac.

The caul plates are menually fed onto the conveyor belt in such a

way thet each caul hes a small averlap with the following ocne. The
quality of the forming, znc perticularly the density and tolerence

of the finel board, is concitioned by the accuracy of the spread

of the mixture onto the caul plate. The mixture is heavy and viséous
requiring a fine tolerance mocdification of the conventignzl particle
boarc forming head, anc it is on this medification, at present aveilable
only from the Bison compeny,that the success of the small scele
menufacturing capacity cepencs.




The forming machinc procuces zn encless mat of cement and
wood flake mixturc which is spreac aver the averlapping caul plates
moving an 2 conveyor belt benesth the foming hezd. This encless mat
is seperated inte indivicual gross sizec boarcs, an accerlating
release z2llows coch ceul to seperate from its neighbour. Afier
seperation the couls continues on 2ncther conveyor to the loading
station. In so coing ezch caul passes uncer z contact roll which
detects 2 badly spread mat. The conveyar is fitted with a2 cumping
cevice which enables a bacdly formecd mat to be cdeposited into a
container from which it is transferred back to the main feecing
conveyor between the mixer and forming mechine anc hence re-clrculzted.

After pessing the control station the caul with mat is
transferrec by a short conveyor to a loading cevice consisting of
a monorail and electric overhead sissor-hoist which grips underneath

Pressing

£ simple hydraulic cold press is used supported by an on-
loading carriage. The oneloading carriage carries a stack of mets
which ere fed directly intc the press. The press is closed,
compressing the stack of mats to its finel dimension. This is
determined by the number of boards to be pressed, and the boerd
thickness. The pressure applied will cepend upan the final censity
required of the board.

The stack of mets is ncw clamped while uncer pressure, the
press is relezsed and the clamped stack removecd via a winch onto
a carriagc which moves on reils to a storage rzil track.

fi series of storage rzil tracks leave the press so that boards
may be allowed to set while uncer restaint from the clamps zsttachec
at the press.




Setting Curing ancd Concditioning

The setting of cement is an =xcthernic rezctian anc setting
usually requires noc tcmperaturc cancitioning providec thet acceratec
setting is not requirec. In Swazilanc cancitions 2 setting time of
some 14 hours will be necessary anc as winter temperatures zt night
might be low facilities to cover the setting boards with tarpzulins
will be necessery. Alternztively a simple well insulatec chamber
might be constructed over each raill track which might, in exczptional
circumstances, be hzated with a gas fired hot 2ir cryer.

After setting the loaced carriages are transferred on their
reils beck to thz press where the clamping cevice is removed. Fram
here the unclampec carrizge is remaved to an unloading station
where the boards are sepcrated from their respective cauls by means

af an clectric suction hoist mounted on a monorail.

Panels are liftscd from the cauls end placed on a pallet
for transport to the storage department. Cezuls are liftced in the same
way and placed on a trensfer truck anc pushed to the caul infeecd
system where they are brought into circulation egain after being

brushed clecen anc coated with an oll-emulsion release agent.

Palletising the boards fzcilitates transport by forklift
to the curing station. Curing is effected by stacking the pallets
eech holcding its stack of boards in ombient factory conditions for
2 or 3 weeks.

Finally boerds zre concitioned ta the reguirec mnolsture
content. For this esch board must be separated. Boards are 1lifted
by vacuum hcist and placed in a vertical position in racks at SOmm
spacing. These e mcuntec on carriages that run on ralls and are
pulled by driven ceble through z conciticning chamber which has a
crogs flocw hot z2ir circulaticn system. The hot air is provicec
from a wooc firec bciler, approximate rating 0.6G cel/h.




The curing chember, anc sztting chamber, 1f reguirec, are
constructad from cement bonded particle board obtainec from first

production cutput.

Panel sizing, storege anc shipment

Sizing is'effected by two couble-end size szws in tandem.
Standard carbide tipped saws are used and the machine is hand fed.

Cut to size boerds zre palletized for storage and shipment.

List of Eguipment
This study is based 6q_a production capacity of 25m3/aay, using
equipment lists supplied by:

B8ison UWerke Bahre and Greten Company,
3257 Springe 1l.
F.R. Germany.

Appendix I Table 1 lists the locally providecd cquipment.




Appendix I Taple 1

List of facilitics ance eqt'ipment ta be supplice locally

2.
3.
L.

8.

18.
11.
12.

13.
14,

15.
1s.
17.

Debarking tocls

Log splitting cquipment

Wet fleke storage bin (wood or cancrete)

High voltage electrical sitch geer: low voltage
cistribution, cables, limit switches and mounting
materials

3asic electrical installations of factory building
220/380 volt supply

Ventilation of building: chimney stack.

Pipelines and fittings far;

compressed alr, process water, waste water and
usual offices

Supparting structures faor mechanical and pneumatic
conveyars, installations, genguays mechinery
founeztions etc.

Campressar, capaclty approximately 2N/M /min
operating pressure 6at,

Fork 1ift truck (6 tonnes)

Fire precaution and protection equipment

600 caul steel platcs

1,40Cmm x 2,800mm x Lmm

Maintenznce and workshop equipment

Quality control equipment, general control of wcod,
cement, ancd chemiczls.

200 transport pellets 1250mm x 3,200mm

Flzke bin 250° capacity

20 rack carriages for conditioning channel.
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APFENDIX II

ECCONCHICS CF CEMENT SUNUED FARTICLE
SCARD i« ANUFACTURE IN
SLAZILAN

Introcuctizn

. . - 3
The o-rocrcsce menufzcturing czhceity is smeoll scale, 25m
RET 2y, but o copitol intinsive spercticn is ovciced By recdueing

automation within the prcesss tc 2 minimum.

This Appendix is presentzc in 5 tebles, with commentcry

ns apcropricte.

1. Investmont costs

2 Mzterizls ane' Encrgy Costs

3. dzges 2nd Salorics

L, Menufocturing Cocsts

S. Unit Cost znc bireck even onolysis
. Cash Flou

All tables relate to a plant with an installed capacity of 6,750m3 per year,
equivalent to 25m3/day (operating 300 days - 10 per cent).

A, COST STRICTURE

Investment Costs Table 1
¢D) Ccsts arc besed =n menufzcturers infarmotion supplic:

by Biscn, Werkce Bahre and Greten of the Fecernol
Rcrublic of Germeny, in Junc 1979.

(11)  Impcrted mochinery gucted in US 8 has been
canverted tc Emelangeni et the rote E1 = US 2 1.2,

(11i) Lzecl costs ore cstimotes cnly supplied by builcing
controctors.  However as Appendix I shcws laocol
tquisment is not Cifficult to cttoin.

(iv)  Cests cof tuilliings =2nd lond are basel on the
NICCS sutlicatism ™A Guide fsr Investars in
Suzzilzpd™ putlished in Novembzr, 1678,

(v Fre opercticnzl strrt up cxpenscs inclurc -
substanticl elemunt EZ3C,CCC f-r hcusing. This

iy besed on the srobeoele requircment for mencgement

hcusing.




l.

Yogfzrisls ond Encoty Dosts T=R1_ ©

i) All cost= zre tasec Sn the assumctisn thot the t
mrnufzecturing cogzeity will be basec 2zt Nhlangzno
- hl

il SCUTNLTN SWTZliZNle.

(ii) Mill zate ccsts z2re included throughcut.

(L) iages and Sclarics zre based on the NIDCS publicctisn,
anc increased by 10 pcercent to allow for incrcases
in the past year.

(i) A wzgas suclement of £5.0 per wezk hzs beoen allgwed

in licu =f the zlternative provicicn of r-ticns.

Meznufechuring Costs =nd Unit Costs. T=kle & ~ne 5

(1) Bcth these tobles are derived from Toblcs 1-3 in
the czlculctisns of row motiricls costs.

{11) Depreciztizn and Intcrzst are calculated from the
cash flcw, presemted 1, Tzblc S znd arc averages
of the 5th =nc €th gpercting year (7th anc &th

years resnectively)

Summary of Row Metcrial and Lebour rocuircment

Woad cnc cement orz the mcjor row materizls regulirements.
At 257 producticn per coy, £75CT per znmum the wood
requircment is os fzllows, oven dry wood bosis

Boezrd manufzcture = 1,890 mt/crnum
Thermal Encrgy = SC0 mt/znnum
Tztzl (Oven dry basis) 2,78 mt/znnum

Total reguizement from the forest, (green wood basis,

units m’ ) is estimated as. 6,co0
¢ -]

Cement, ~mnuzl ccmsumcti-on 5,128 m.t

Labour riguircments are summarised 25 folloues




Tstzl Doy Shitt Evconine Shift Nioht Shift
Skilled 23 S 7 7
Semi skilled Ls As) 13 12
Unskilled £3 21 21 21

A three shift per day operation is proposed.

) Tﬁblé.lzu_invéstment Costs

1. Investment Costs £x10CC
Imported mcehincry f.0.be {(incl. 1 yr. spares) 1496
Freight znc Insurznce (7%) 105

C.I.F. Value 1601

Clearing =nc trznsport ta situ (2%) 32
Cast at site cf imports 1523

Local equipment (estimated) LEQ
Transport to site, insurance (2%) g
Cost of laczl equipment 459

TOTAL EQUIFMENT CEST at site- 2052
Founc'ations/assembly (20%) 418
Cffico, ecuipment/veiiicles 30
Sub Totcl 284C

gngineering 50
111l contingencies (5%Sub Toctzl + encineering) 120
TUTAL MACHINERY AMD ESUIF-ENT 2720
Lend and Site preparation (7ha) NIDCS 21
Suilvings (120 x 32m @ E10C, m® NICCS) 384
Overheads cnd ccntingencies @ 15% €l
TUTAL CIVIL ENGINEEINE WERKS 4tc
Ccmstructizn costs, hausing For oxecutiv.s iy
—__0oouliminery start uo costs 16°

cr_linin-rsy Exvenses Totcl 2o

4crking Capital TEC
T TAL INVESTHENT o2l




Tatle 2.

Material and Energsy Costs

Wood Unit
Consumption of ovendry wood kg/m> board 280
Unit price (green wood ) E/ton 7
Annual consumption (ovendry wood ) tons/year 1,86C
Annual wood costs (allow 2 ton

green = 1 ton dry) E/year 2€,460
Cement
Consumption of cement kg m3 board T70
Unit cost (basis BE2.85/50 kilo bag) E/ton 57
Annual consumption ton/year 5,198
Annmual cement costs E/year 296,285
Chemicals
1% of cement cost E/year 15,554
Water
Consumption of water 2>/m3 board 2.0
Unit price E/m3 0.28
Anmual comsumption m-/year 13,500
Anmual water cost E/year 3,780
TOTAL MATERIALS COST Elyear 362,079
Blectrical Energy
Installed Power KVA 41T
Load Factor 0.7
Consumption/annum 1000 XwH 1,655
Unit price E/1000 KWH 28
Annmual cost E/year 46,340
Thermal Energy
Consumption Kcal/m3 board 0.4
Thermal energy consumption/anmum million Kcal 2,700
Calorific value of fuel wood used (0.D. basis) Kecal/kg 3,000
Consumption of Fuel wood tons/year aco
Unit Cost E/ton 15
Annual cost E/year "13,500
Additional fuel 0il consumpticn

15% of fuel wood costs 2,025

Total fuel costs 15,525
Tools (lump sum)
Consumption of knives, sawblades, chain saws B/year 16,C00
Maintenance (lump sum)
Consumption of spares, cils, greases,
cleaning materials and sanding belts 3/year 41,CC0
mOTAL ENERGY AND MAINTENANCE COST E/year 118,865




Takble 21

—

n

a.

Wages z2nd Jalaries.

t

n
[p]
m
(84}

Lnit

Skiilzz lzbcur (23) E1E.5/ week L2E.5

Semi skilled labcur (&5) E1S.5/ week 2.8

Unskilled lzbour (63) E14.5/ week 913.5

Totzl 131. @ ES suprlemcnt 5.0/ vweek 655.0

Tctel Weekly wages 2736.5
10% Social security ztc 273.5

Tctzl. Wcges per week 3010

Totzl wages per ysuar  £x1000/2nnum 156.5

'

Sclarics: Mznagrment & Tcchnicsl Unit

Gencral Menager E£1800/mcnth 21 e00

Procduction Manager £1500/month 18 000

Techniczl Menager E150C0/month 18 000

Sales Meonecger . E15C0/month 18 00O

Chiczf Engincer £1500/month 1 0oo

Frocucticn £ u00/manth 4 300

Assistant engineer E 400/mcnth 4 50C

Chemist £ «03/manth 4 800

Assisztont Chemist E 300/menth J 600

3 Foremen £ 250/month S 000

Total Management & T.chnicel Ex1000/=nnum 120.E

Acministrotive norscnnel )

Offic_ Maneger £ L00/manth 4 €00

2 Accounting Clcrke £ 250/mcnth 6 000

2 Acministrctive clerks E 25C/mecnth £ 00C

7 Scecretarics & 200/month 4 860

1 Drivcr £ 100/month 1 ZC0

2 Seccurity Cfficerc £ 100/manth 3 600

Total Acministreticn Selzrics cx1000/-nnum 2t.4

TOTAL WAGES AND SALARIES

30z.5
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Table 4: Manufacturing cosis

Ltem 25m /ey
Cepacity m/ % € 750

Raw Matesrials

- lipod E/annum 26 480
- Cement 256 285
- Chemicals 35 554
' 358_299
Enerqy anc other menufecturing Costs E/znnum
- Electrical znergy L6 3.0
- Thermal energy 15 525
- watcr 2 780
- Tools 16 000
- maintenance mcterizls 41 000
122 645
Wages anc Sezlaries
- Wages . 156 500
- Saglarics 147 000
| 303 500
Overhezads .
- general overhezd @ 10% 78 Lib
- Szles ang arcmoticnzl expenscs 5% 39 222
117 GEG
Frocuction Caosts
- beforc cdenreciztion ~nd interest Sg0Z 110
= denreciation =nd amortization 321 7€2
- intcrcst an loen (11 1/2%) 122 350
L54 112
Totzl menufacturing cost 1 356 222
Cost cer m board 200.5




Table 5: Unit Costs break—even point and safetv marcsin
unit
Ccoecity m /yeoT €,750
Varieble Casts Cast Fram Teble 2 E/m’
- lWooc E 26,460 3.52
- Ccment E2%6,285 L3.89
- chemicals + wrter E 35,554 + 3780 5.83
~ glectriczl znergy E LG, 340 6.86
- thcrmel =nergy £ 15,525 2.2
- tools & maintenance E16000 + EL1000 g.bLL
- materials Sub Tgtal 71.24
Fixec costs Custs from Tablz 4 E/m
- wages and salcrics E303,500 L4,96
- gener2l gverheads E 78,444 11.62
- szlcs zxpenscs E 29,222 5.81
- cepreciction Avereage year 7
anc 8 from cosh
flow 2.15
- interest = 5 + 6 operative
ycaT i8.12
3uUB TOTAL E/m’ 129.£6
TOTAL MANUFACTURING COST E/m 20G. S
Estimeted Selling Frice Em’ 250.0
tiinus variablc costs 71.24
= Unit rcontribution 178.7¢%
TOTAL FIXED COST Ex1000 875.2
Break Evecn Foint 4 ,50C
Safety Margin _ % Capecity 28




FRCIECT ECONOMICS

1)

rcfit =2nc Loss Estimoticn -nc Cosh flzw Tohle 5

The follcwing assumpticns zoolye

(1)
(i1)

(111)
(iv)
(v)
(vi)

(vii)

(viii)

(ix)

(x)
(xi)

from
(xii)

(xiii)

(iv)

Import cuty on cquipment = 1
Deareccliaticn cn machinery

anc zgquinment = 10 VYears
Depreciation an builcdings = 20 years

Depreciation of preliminary expenses 5 yezrs
4 scheme of equal instalments was used with cash flow.
Equity capital = 50 perccnt 2f investment
Investment lsan = 50 percent of investment

A schemez of kzn repeyments was used beginming in

year 5 af the cosh flow with 16% resoyment, ond then
By 24 increments to year S when the final 24%
payment is made.

Plont delivery will tzke no more than one yezr.

(Yezr 1) from the dote of crcering

Erection and installztion will be completed within
one yezr (Yecar 2).

Procucticn will begin in the lcst quarter aof Year Tuc.
Productian schedules as fcllouws:

Yezr 2 - start up

Year 3 - 50 percent copzoity

Yzar 4 - 75 percent czpecity

Yezr 5 - 100 percent copcelity

Unit veriztle casts will be

- during Year 3 = 120 pearccnt

« during yzzr b = 110 percent

- during yczr 5 = 105 percent

- from yecr <) = 100 percent

The minimum calculated ex-mill price af E250/x’
has been used thr-ughuut the cnsn flow.

No allcuwoneces -re made For tox liatility.

Summary anc Cconclusizns -f Cosh Flow Jnalyeis

The calculaticns shocw thot 2 smell scal: lotcur intensive

slcnt for the production 3T cement bonded porticle tcorrd

czn be a vizble operation.




Table 6,  broflt and Loss Estimation and Cash Flou. (25m’ per day) (Units E x 1000)

YEAR 1 2 3 4 5 |
CAFITAL ‘upits x E1000) — j-" = = = £ ? —y g 2 10
, . |
Funt's - cgulty 12540 475.1 :
- 1loen ' 1805.5 95.0 ;
Funte subscrited total _1425,.¢ 22BDL§ 95.0 '
CAPITAL EAPENCITURE ’
Equiuent end Engincering | 992.L41727.6 , ' .
Lind, Builoings, foundatlons 350.0f8 116.0 &
dee=gwr~tiongl & stort-up costs 83.0Q) 282.0 ] |
Working capitel 155.0] 95.0 |
TOTAL INvESTMENT EXPENSES 1425.4 32280.6] 95.0 '
UFERKTIte SCHEDULE |
income Salus & Hoards (E/m® 250) 843.7 J12€5.611687.5]1687. 5} 1687.5f 1687.5) 1687.5) 1647.5%
minus crotuction coste (before depre-
cletion, L99.1 § 712.5) 926.0] 902.0f 902.0f S02.0f _ 902.0} _902.0
(ROSS FROFIT 3uh.e | 953.1) 76Y.5[7785.5| 785.5) 785.5) 785.5)  785.%
Finye - Inturest charges (11.5) 218.6 | 218.5f 218.61% 183.5] 104.2% 100.5 2.1, -
~ D¢ tion 368.3 | 3608.3] 368.3) 368.3) zee.3] 295.3] cus.:f v9s.3
NET ©RAOIIT (LOSS) (-2t2.3)1(-33.8] 174.6 | 233.7] 273.0) 289.7] u&37.8] 490.7
Flus - [ 2irceletion 368.3 | 368.3) 368.3 | 368.3] 3¢8.3) 295.3] 295,3] 9. s
= Gagh erncratad 126.0 | 334.5 pL2.2 o07.0f 6L1.3| 665.01 733.1] 785.°
tMnus = Laen repayments - - 30441 F3ge.11 330.11 wl18.1 L56.1 -
= Neti cesh flow 126.0 | 334.5 §238.0 [ 259.9] 2:1.2) 200.9) 277.0] 7MW5.4
CUMULAT.VE CASH FLOW ‘ 126.0 | 460.5 1699.2 Jusy. o hizea.t hisay.3 | 1760 .3 fesuun
‘ —_— b —



)

¢

The net return on e
shcwn. (para 86 to be 17.4 percemt =t the minimum estimoted
cx-mill price of E250 /m rising tc 3%5.1 ncroent if the

. . . - 3.
maxlmum ex-mill price of E300/m” is used).

A low market price hes been choscn for the cash flaw anzlysis
te 2llcw meximum cenetrcticn inta the market agzinst existing

builcing moterials (pera 28).

At the modest ex-mill price anc the conservative repsyment
schecule shown, the cocmplete loon repaymznt is mzde in Yecer
9, anc by year 10 the cumulative cash flow has cavered the

initial equity commitmunt.

By Year 6 a modest return on equity of some 13.5 zercert can
be made, at this time there is an aptian either faor

exgansion or, with the build up of the market for the praocuct,
clversificaticn inta builcing component menuf-cture assccisted
with prefabricated hcuse constructicn.
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INTRCDUCTICH:

ent bonded particle tozrd is = new croduct irn

C
]
13

Swzaziland and there is no experience of the =2ffect of

chzzges in costs of meaufacture or estzblished market

n

price in the Xirgdom. 4 sensitivity anslysis has therefors
teen prezared on the basis of the assumptions used in
Appendix III, and particularly the Cash Flow Analysis,

(Dsble 6 of Appendix II).

- N . . . —- 3 N .
Usirg the basic =x-mill price of Zi50/=° 25 the basi

n

the following znalyses hezve been attempted.

A.  Effect of incressing ex-mill vrice

Assuxzption 1. Basic calculations Appendix III

. . . . ———— 3
Assumption 2. Increese in ex-mill price to ZZ75/m

- - . =~ 3
Assumption 3. Increase in ex-mill orice to E3CC/m

B, zffect of incresses in Msnufzcturirg costs

Assumption 4. 1C% increzse in variable cost
.  q . —_ -~ .3

using ex-mill price of Ec5C/m
A

Assumption =, 1C% increzse in fixed costs
using ex-mill price of Ez5C/m
Assunption 6. 1C% increzse in total costs,

. . - —_—— 3
using ex-mill price of ZzSC/m

C, zff=ct of increases ir interest rzte

Assumption 7. increzse in interest rate t0 13%.
using ex-mill price of EZ50/z°
Assumption 8, incre

m

in interest rate to 15%
. . . o 3
using ex-nill vrice of Zo50/z

ty
O
H

of theze zssuzction 2re showz in three tables

(e}

o B
D
@
k4
L)
40
ct
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AZZZU_ZX ZITT TASIZ L
IIFEIT OCER OTHCRZASTIGC Zlarcli TRTILT

SalzZS TRCIIT AND ZZTURN CN IVZITMELT

~3sumptions

= = <~
Sales zrice (Z/2° z=C z7¢ =C2
Szles volume (z°. yea:) 575 €7 >C &75C
Scles revenue (Zx12CC) 1887 18%€ 2Czs
Minus Prod. Cost (Zx13CC) 202 oC2 acz
ross Profit (Ex1CCO) 785 SS4 1123

Irvestment (ExLCCC) pl=tele 38CC 28CC
Gross Return (%) 20.5 25,3 9.5
Minus depreciztiorn znd interest (Zx1CCC) S 4cu Lol
NET FROFIT 231 >CC 669

Zquity capitel
NET RETURN

o
‘\l
r_
‘(\,\)
o
L\l‘\
B

._J
NE)
(@)
(@]
'.l
O
O
O
’J
O
(@
(@]

COMMENTARY :

The effect of izcrezsing ex 2ill price by srogressive stage
3

BN - -~ —_—- 3 :
of 17 percert from E25C/x to 23CC/m 1s to drzmetically improve
crofitzbility. This will enabls the loan repayment zericd to be
decreased or higher diwviden To e pzid orn equity caritzl,

However as shown previously iz this rerort, (Part_.I zectiorn
the comstruction industry in Sweziland is characterised by hizh
erizls cost znd 3 conservative zprroack to dbuildizg methods.
A3 the product is znew to Scufthern Africa, snd the markst is locs=
the lowest ex-mill rrice will have positive advanrages ir mzsrket
cenetrzticn,

S
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ITTTOT OF TUOSTISTIC MANUTACTTSING SOSTS
ZZTECT CF LINCRZ:ZSINGC MANUZACTUZING CCOZTE
I imoe TROTTT AN I"'! \- ~— ~ T
P St I e d O.: oo sl ""' . J O — ..LJ..-E_A—
Y -~ -
ASSURTTNIQONS
B, y -
. 1 e

Sales price (2/2°)

’..l

[0 )30

o \n

~N O

'._J

()} 3

[
N

g o)

Sales volume (@’ /year)
Minus Prod Cost

D
O

~)
(6 ¢]
U1 1AV
~3
N
~)
~J)
=
N

GROSS FROFIT

Investmernt 38C0 28CC 28CC
GROSS RETURN zC.e 15.4 iz.5

Minus depreciztion and interest
(Zx1CCC) 454 LS i mn

NeT FROFIT ’ 3721 c8% - ZE8

Zquity capital 15C
NET RETURN 17,

COMMENTARY :

As might be anticipated by ¢ distributicn of uxzit costs

between the fixed and wvzrizkble

zither grours of costs is zore o

gnificant negztive effect of 2n overzll productiocn co
C percent on the profitability of the snterpriss =t The xo

medest ex~-mill rrice considercd f£or the product.

Most vuluer:zble to cost increases at the rreseat tine

'4
Ui

cement which is in short supply {rom tize to time because of
productinng and chipping difficultiss at Mazutce.

- e e o 3 A g A o - S m AAS s AAC S DS
This Anc LJ3LE 1LRC1CZUcsS ToazT Iy TIrCQUCTLICR COS8T Lacrlezs=z
e e gy mag ) e A - - A mmmn A A a2 e T -
IUST DESVLT LD ZY~DLiL TIDICs 1L22T2TEZE LI ICQASIT L=Ts- Il

B I AN 1 U U

SRCILTEDLLIITY L& TO 22 IalnTTlnEl,
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SFPFZCT OF INCREASING TE: TITEREST 2ol

y
I
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w
{B
(@]
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~8D RETUZN CON INVESTMENT

LSaumptions
: 3 s L Z 8

Sales price (Z/7 ) zog 250 250
Sales volume (m’/rear) 5750 6750 §750
Sales revenue (Ex1CJC) 1687 1687 1687
Minus Prod Cost (Ex1CCO) - 902 902 902
GROSS PROFIT (Ex1CCC) 785 785 785
Investment (Ex1C0C) 28CC 28CC 22C0C
GROSS RETURN (%) 0.6 0.6 2C.0
Minus depreciation znd

interest (Ex1CCO) 4su 490 49¢
NET PRCFIT 331 215 S5
Equity capital 1900 1960 1900
NET RETURN 17.4 16.5 15.4
COMMENTARY:

The present rate of interest charged to investors in
Swaeziland is 11.5%, an attractively low rzte. A more generzl
rate in developing countries is 13 percent (zssumption 7),
but as far =s the present project is concerned a rate of
15%. (=zssumption 8) would be prohibitive at zn ex-mill
price for the product of Zz5C/m’ .

It is likely thet even a2 rise to 13 percent would
orecipitate zn increase in ex-mill price. To retain the
prefitability of the enterprise the ex-zill price would resd

: . —_— 3 —_ ~
to rise only modestly to ZeS4/m” a2t 12% =znd E257 @ 5%,
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dppendix IV
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

UNIDO 2 Jovemper 1579

Iequest from the Sovernmment of the Kingdom of Swaziland for

vecial Industrial Services

INTERNAL
JOB DESCRIPTION
SI/SWA/79/801/11-01/31.7.4
POST TITLE Expert in the Production and Marketing of Wood Based Panels
CURATION Two months
DATE REQUIRED As soon as posaible
DUTY STATION Mbabane, with travel within the coumtry and to neighbouring countries
PURPOSE OF To update and complete, wherever necessary, the study prepared by
PROJECT a UNIDO consultant in 3eptember 1973, to the point where it becomes

a bankable project and include in an annex detailed techmical
specifications for the equipment which could be the basis for a
call for tenders.

XXTIES The expert will work with the staf? of the Natiomal Industrial
Development Corporation and staff of the existing two sugar mills
in the country, and will update the study prepared by a UNIDO expert
in the marketing of wood—-based panels in 1973. In updating and
complementing this study the expert will specifically be expected
to cover the following topics:

1. Availability of bagasse and other raw materials (plantation
softwoods)

2. Cost at mill site of bagasse and other ligno-cellulogic raw
terials (plantation sof4woods).

3, Storage problems for bagasse.
4, Availability and costs of other inputs (resins, etc.)

Pragent mackets for particle boards and other wood based panels
1 the country and in neighbousring countries, and develooment
renis of these marketis.

A1
-

H

33

lcc/--

Applications and communications regarding this Job Description should be sent to:
Personnel Services, UNIDO, P.O. Box 707, A-1010 Vienna, Austria
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9. Avallapilizy and cost of labour and capizal.

Based on the above compilation of data the expert shall prevare 2
complete techno—ecoromic feasibility study, indicating the rroposed
specifications of the vroducts to be manufactured, the capacity,
raw materials, technology proposed, putative production and
investment costs and profits to be expected. The exvert shall alsc
include a simple semsitivity analysis for such parameters as rew
material, labour costs, selling price, interest rate, eic.

The exrert will also be expected to prepare a final report, setting
out the findings of his mission and his recommendations to the
Government on furiher action which might be taken,

QUAL IFICATIONS Economist or Engineer with extensive experience in the preparation
of feasibility studies for wood-based panels industries., Experience
in marketing of panels and in develovping countries desirable,

LANGUAGE English
BACKGROUND In 1973, UNIDO assisted the country by aporaising the possibility
INFORMATION of producing particle board from bagasse through the provision of

the services of an expert in the marketing of wood-based panels.

The assignment originally foresaw the utilization of bagasse as

raw material, but the findings turned out to be somewhat negative
because the local sugar mills = then two mills - were, at that time,
not willing to secure the supply of the bagasse raw materials on a
long—term basis. Their unwillingness was largely atiributable o
the fact that, coupled with the steeply rising sugar price on the
international market, their sugar production was so lucrative that
they were less concerned about assuring a more economic utilization
of bagasse as particle board instead of its traditional usage as
fuel, No action had been taken by the Govermment on the project
until recently when it requested UNIDO's Investment Co—operative
Programme Office to assist it in finding a potential joinmt-venture
partner with whom it can implement the bagasse particle board vroject.

NO CARNDIDATES REQUIRED AT THIS TIME
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