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Ex:l~n~tcrv Nct~s 

A c~mmo (,) is use~ ta distinguis~ thsus~ncs ~nc milli=ns • 

.l full stci=J (.) is used tc incic::t;:; .decimals.. 

R~f~rcnc~s t= t=ns =r~ to metric t~ns, unl2ss cth~r~is~ st2ted. 

Th~ man~tcry unit in Swczil::n~ is thL Emel~ngcni (E). 

Ourin~ th~ ~er1=~ c~v~r~~ by this r~part th~ vclu~ Jf th~ 

EmelcnlJLni tc t'he Uni to;;d Statc:s :~cllar wos El = US 5 l. 20. 

The fallcwing ~bbr~vioti=nc af =rganisctions ~r~ us~~ in 
this rq:i::rt. 

J..F .C:.O.L.. 

a.s. 
NIOCS 

R.S.A. 

S£DCO 

Asscciated F;Jrni ture Co. Ltd of Scuth ,-,fric~ 

British St~nccrcs Inst1tut~ 

Noti~nal Incustri~l D~v~l=~ment C~r~orcticn 

;:;f Sweziland 

.Reputlic =f South Af ricc 

Small Ent~rpriccs Dev~lo~mEnt Ccrn~nnv 

The designeticns li:m~lcycd ~nc tn~ present2tiun ~f the 

material in this r~p::rt t!a net imply the exi:=ressior1 ~ F 

any apini:in whatsoevc::r on thE j:<:rt Jf the Secr0;taric" .. 

af the UnitcL N~ticns concerning th~ legcl status cf ~ny 

country, tc:rri tcry, city c:i ~rea or ot its a11~hori ties, or 

ccnc~rning the delimitation of its frcnti~r er c~un~~ri~s. 

.. 



~aSTRi.CT 

This ~rcj~ct =r~s~ fr~m ~ rcvi~w ~f ~r~vi2us ~~~orts ~f thE 

v2ricus Intc::rncticm~l .~r;;;Enc:.;os '...lhich the GcvLrnmcnt =f Sw2zil2n::::' 

consiecr~~ es ~ctEnti2l v~ntur~s which might ettr2ct inv~stmc;nt fr~m 

ccvc;lcpr:c nati:ns. ;, UNIDO report on -:he "Prospects for ~he Prcduction 

of Part;ic_le Boa.rd in the Kingdom of Swaziland" prepared under _P_!_O ject 

SI/SWA/7J.L804 was __ ~_ong those selected. 

The repcrt, writtEn in 1973 h2s been r~vie~~d enc upc2tec 

2nd it is c8ncluc~c thet the mcrkE~ opportunitiEs in 1979 for the 

Export of boord procuc~c in Sw2ziland hove consicErably ciminishec. 

Specific~lly th~ ~~rk~t f8r b2gessE beset boerd in Southern ~fric2 

has c8llopsed 2nd thE: ~rospects f8r wGcd bcsec r~sin bcnd~L bc2rd 

arG bleak bEcouse of thw 2ntrenchment Gf RS~ ~r~duc~rs ~nd the 

consi~~rablc eccnamies cf scale presentec by incre2s~~ c2p2city 

in R5h ct the very borders of Sw2zil2nd. 

Cement basec ;icrticlG ba2rd is r~cammt..nciEC for mcn!lf 2cture 

3nd ~xclusivc sole in Swczilcnc. The ~ror.uct hes crnsi(~~2JlG 

pat2nti8l 2nd s~ccific 2p~licati~n tc low inccm~ and micdle income 

housing c sEctcr w~ll identifiec ~s n p2rticulcr ~nc burg~cning 

necc in the K1ngc:m. Th~ ~rc~uct hes specific 2pplic2ti2n to the 

cxtGrio~ situ2ticn, it is fir~ proof, w~2ther prccf enc bi=h8zcrs 

resist~nt. It is recQmmenc~c 2s 2 smell sc~lc l~bcur int~nsiv8 

~racLss, with inv2stmcnt ~f E3.8 million f~r n ~rccuctiGn c2p~city 

~f 6,750mJ /~nnum, cre2ting 154 jobs. 
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I INTRODUCTION 

1/ A United Na'tions !!'1dustr1al Oiiv~opment Organisetion report,-
<iated Sep_t~~be:, 1~7~ a:1'1 eni;itlea. "Prospects 

for the production of Particle Beard in the Kingdom of 

Staaziland recommended that a manufacturing capacity 

be established in Swa~iland to service the market in 

near-neighbouring countries. The raw material for this 

board was shown tu be available from either begasse -

the fibrous residue obtained when sugar cane (Saccharum 

offi~inarum) iscrushed to extract the sugar juic~a -

ur frcm plantation grown forest tree species - principally 

Pirus patula or Eucalyptus saligna/grandis;thermo-eetting 
resin was ~lsa available locally. 

02. Although this report elicited fa~~ureble reaction from 

both the sugar industry 6nd the for<?st based industry 
in Swaziland, no direct action was taken. In September 

19?8 the Government of Swaziland ~dent1fied this report 

as one which might of:er ultimate investment potential, 

especially to investors from de~~loped countries and 

co-operating uni ts within the '~i ngdom. In December , 1978 

the Government requested the United Nations Development 

Programme (UNOP) ta provide assistance in updating th£ 

report, with UNIDO designated as the executing agency. 

A short-term mission of two months by an exper-: in the 

produc~ion and ma.rke~ing of wood based panels, Mr. G.K. Elliot, 

was initiated and work began on 5th S~ptember, 1979. 

01. The expert was attached to the National Industrial 

Development Corporation of Swaziland {NIOCS). 

(a) 

(b) 

He und~rtoak the following duties 
To up-date tae previous report prepared under proje~t 
SI/SWA/77 /8C4. 

To ~~epare a technic~-econcmic feasibility study 

of beard production, indicating the raw material 

availability, product specific~t1cn and technology 
propoe:ed. 

1/ Prepared under proje-:. t S1./Si1.A/71/20t! 
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(c) To ~rovide an analysis of investment and productian 

costs and profits and evaluate market opportunities 

in Swaziland and near neighbouring countries. 

(d) TaIEconunend measures ta be taken by authorities and 

international organisations to assure speedy 
1implamentation of the project. 

His job description is given in Appendix IV. 

04. During the mission tnw expert prepered e preliminary relJca"t 

which wes discussed with officiels of UNDP and NIOCS, copies 
ere on file at each of these agencies. 

05. In the course of thE project the expert made a number af 

visits to the forest and sugar industries in Swaziland and 

to tre pcrticle board industry in the nearest neighbour 
country R.S.A. Included in these were: 

06. Swaziland Sugar Industry 

Mhlume Sugar Company Limited 
Ubcmbc Ranches, Big Bend 

Third Sugar Mill, heed office Mbabane. 

07. Forest based Industry 

Usuthu Pulp Company Limited; Peak Timbers Limited,; 
Shiselweni Forestry Company Limited; Swaziland Plantations 
Limited; 

Tyrone Timbers, Mbabene; Tonkwene Estate, Menkayene Sa11..mills. 

08. P~rticle Board Industry 

~esin Products, Limited, Matsape; Bison Board, Piet Retief. 

J 

I 

,• 



2. FINDINGS 

09. Among the wood based she2t materials, particle board shows 

the fastest grcwt~ rate, the greatest degree of product 

d1vers11".cation anc ~css1~ly the most aggressive pricing 

policy. Table l illustrates !he historical and projected 

growth of the three major types cf lalCOLJ based panels, showing 

the major areas of t:tlnsumptian and growth together with 

the consumption pattern in Africa~ It is anticipated 

that by 1990 pa:ticle board ~ill be the leading UJDDd based 

aneet material and a rapid rise in c~nsumptian is forecast 

f'or ·Africa. 

PRODUCT 

m. 

Particle Board 

·world 
of which 

Europe 
Uric a 

Pl:zwood 

World 
ot which 
North .America 
A!rica 

APP.ARANT CONSUMPTION AND AVERAGE ANNUAL 
GR<JWm RATE 01!' 1mE PRINCIPAL WOOD BASED 

SHEET MATERIALS 

TOT.AL CONSUMPTION 

(x lCOCm' ) 

2,789 

l,876 
43 

15,596 

9,523 
142 

19,904 85,ooo 

12,473 
121 

Ll-5 ,000 

1,000 

33'134 72 ,occ 

18,239 
283 

34,GOO 

1,700 

~VERAGE ANNUAL 

GROWTH R.:..TE 

(percent) 

1960-70 

21.2 

20.9 
10.9 

7.8 

6.7 
7.1 

1970-90 

7.5 

6 6 
l~ .l 

4.0 

Fibre Building B"ard 

1.Morld 9 ,Ll-19 14,917 29,000 

ot which 
North America 
A!::-ica 

5,6C9 
iec 

7,479 12,CGO 

5co 

~ Q c:.. / 
(-V'e) 

Source F.L.C. Reed ail.d Associated. I~ Proc World 
Consult. wood based ?anels .New Dellli I!ldia 1975 

Doc. ~O/WCWB9/75 
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10. Particle board has a law volume/weight ratio and is generally 

a low value product especially when used in its uncoated 

form in construction and fuTniture manufacture. Conseque

ntly t~c product is vulnerable to rises in the cost of 

tr9nspart and is sensitive ta general changes in the level 

of the ecnncmy. Since the mid l9?0's particle beard 
CtJnsumption has not shewn the spectacular advances hitherto .. 
forecast. In 1&1Drld terms there is no~ a 20 percent over

capacity af potential production and an aggrtassive pricing 
palicy within the major producing·regians which hes result~d 

1n a retrenchment in llllrld trade.· African countrie· i have 

nat escaped these trends for although there hes been a rise 

in production from 53,000 rri' in 1966 ta Jl6,000m' in 1977 

1n the region es a whole, experts have remained small -

same 3,CCO to 5,000m' and imports have declined f'ram 

34 percent ta less then lZ pe•cent cf production aver the 
pe:iad CF.A.a. 1979). 

A. Review o~ markets for Particle Board in neer neighbour 

Countries of Swaziland 

ll. In the near neighbouring arees, cnnsidered in j:h~)~Vi:ous pro ~ec::t 

aa potentiai markets far board produced in Swaziland, 

conaidereble changes have taken place since 1973. 

East Atrican Countries 

12. This ares comprises ~enva, Tanzania and Uganda. In 1973 the 

installed capacity fer particle board production in the 
three countries combined wee ll,OCO metric tens (16,SOOm') 

Since then the Budango 111.ll. in Uganda has claeed ~1th e less 

of capacity cf 5,000 metric tens, and although a small 

captive plant at Nekuru in Kenya is in operation the product 

is exclusively marketed ta a w1i~fn. - company •urniture 

manufacturing plant. 



13. Additonally both ~~~ya and Tanzania have increased their 

fibre building board capacity, the former by 6,0QJ mstT1c 

tens per annum and the latter by 8,000 metric tons per 
annum (UNIOO 1976) 

14. Market growth in wood besed panels within the region has 

centrGu on the desire for self sufficiency, imports of 

board products have virtually ceased and consumption is 

now considered to be in balance with production. 

15. Zambia 

The Zambian market for selected f arest products - sa~nwcad 
and llOles - from S1&1aziland achie·Jed miner signi f1cance 

in the early 1970's. Consequently some cansidereticn was 

given in the 1973 report to market opportunities for board 
produced in Swaziland. Since then however a retrenched 

market for l&ICOd based sheet materials has developed es 

Zambian self sufficiency in wood goods has been fcrcsd 

by continuing transport, communication, and ecuncmic 
difficulties. 

North African end neer Eastern Countries 

16. Brief consideration was given ta the rapidly expending 

Neer ~aster" markets fer 1a10cd goods in the 19?3 report. 

Table Z shc~s the development cf the market fer particle 
board in this region. The gr2atest expansion has been in 

Iran, Egypt and Israel. Of these countries only Iran was 
maj~· importer in 1977, and almost ail of her imports 

originated from Europe, principallv from the countries 

of t~e Eurcpeen Eccncmic Community. 
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P_'\RTI<7.wZ 301\RD PRODUCTION, TRADE .L1'ffi 
CONStm?TION - SELECTED N. AJ!~ICA COUNTRIES 

(Utits x lOCO~') 

COUNTRY PRODUCTION EXPORT Il1PORT APP A.iU.l'lT 

CONSUMPTION 

1970 1222 ~ 1927 1970 19?7 1970 

Egypt_ 17 29 6 11 
Ethiopia 3 :; 3 
Somalia l 2 1 

Sudan 4 5 4 

Iran 34 35 24 34 
Israel 54 57 9 3 45 

Source F.A.O. (1979) 

Republic of South Afric2 

17. The previous report argued the case for marketing particle 

beard mam.ifactured in Swaziland into her n~arest neighbour 

country - the Republic of South Africa. Among the factors 

pertinent to this argument were the prospects for markat 

growth anticipated by both producers and end users and, -

of considerable importance to Swaziland - the expected 

increase in consumption in the Transvaal region. This area 

enjoyed 60 percent of the market demand but contained less 

than 30 percent of the production capacity in 1973. 

Swaziland, with abundant reserves of l&JCOd, and an indigenous 

- though totally export orientated - resin manufacturing 
capacity, was stategically placed ta meet the expEcted 

escalation ln the market fer particle board in R.S.A. 

1977 

29 
; 
-. 
~ 

5 
59 
5J.1. 
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18. During the p~riad bEtweer 1973 and 1979 a numbEr of deve

lopments have taken place in the region, not least of which 

concErn discussions between potential investors on the 

manufacture of board in Swaziland. In the period 1972/74 

the possibility of thin particlE board ma~ufactured by the 

Bison Mende process was evaluated by the Sison Beard Company. 

of South Africa and the Mhlume Sugar Company. The discussions 

founded on policy considerations and subsequently 8jsan 

Board established a Mende board production line at Malalane, 

in the Transvaal, in ca-operation with the Transvaal Sugar 

Board. In 1975, as a direct result of the recommendation 
of the previous study, two associate companies of the Angla

American Carparatior.: Bruply - a paTticle board manufacturer 

in Natal and in CapE Province, and Peak Timbers a forest 

owner and sallJllill enterprise in Swaziland, undertook a 

feasibility study far particle board manufacture at Peak 

Timbers. This study ccnfirmed the technical feasibility 

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

Installed Cacacity 

19. Not withstanding the less cf potential manufacturing in 

Swaziland, considerable expansion and a restructuring of 

cf the industry in f<SA have taken place since 1973. Table 3 

shews the growth in manufacturing capacity betwe~n 1973 

and 1979. Capacity has grown by some 75 percent from the 

level of 225,0001? rEcorded in 1973. RSA new holds almost 

70 percent of installed capacity in the whole of Africa. 

Moreover this increased capacity is concentrated en the 

borders cf Swaziland, at Piet Retief to the south, ar.d 

at Malalane to the North. 



T1J3LE :;; < 

R.S • .A. 

COMPiilTI 

Bruply 

No"'Toboard 
~uletts 

3EUltra board 
Bison board 

P.h.RTICLE BOA...fll) INST.h.LLED CAPACITY 

PLANT PRODUCTION rf L~ 

LOCAT"T.:ON 12.22 1221 
Stellenbosch 45,000 45,000 

Pietermarizburg 50,000 60,000 

Port Elizabeth 4-0,000 4-5,000 

Ama.takulu 40,000 4-0,00~ 

Mala lane nil 4-0,000 

Piet Retief 50.000 170,0CO 

225,000 400,000 

E3agasse based board 
3Eil?resently not producing 

Source -- Manufact1ll'es information. press releases, and various, 
published information. 

2C. Major elements cf the increased capacity draw raw materials 

from Swaziland. Urea formaldehyde resin is manufactured 

at the Matsapa Industrial Estate by Resin Products, a wholly 

awned subsidiary cf Bison Board, and this same company 

drawa 75 percent of its woad raw material from the 

Eucalyptus plantations of the Shiselweni district of 
southern Swaziland. 

21. Three types of particle board are manufactured in RSA. 

(i) Flat pressed 3 layered board manufactured from 

wood represents 80 percent of the installcj capacity. 

A wide range of grades and thi~knesses can be 

produced, and although the major production is based 

on uren formaldehyde interior grade boards, signi

ficant advances have been made in the us= of wattle 

bank extractive glues of extarior grade quality. 

Some 25-35,000m' of exterior grade board is new 
produced. 

3£ 



(ii) Flat pressed 3 layered bo2rd manufactursd from bagasse 

represents 10 perc~nt af the installed capacity. 

This bo3rd was manufactured at only one plant, at 

Amatakulu in Natal. Production c~ased in 1974/75 

due to market difficulties and the rather poor 

spectrum of properties offered by bagasse based 

board in competition with woad based board. 

(iii) Continuously formed, thin particle btard manufactured 

from bagasse is produced at one location - Malalane 

in the Transv~al. The technology of bagasse board 

production is now concentrated on this product which 

is marketed into specific sectors associated with 

furniture (drawer bottoms, drawer sides and hidden framing) 

dear 8kins, and as core material fa~ decorative plywood 

manufacture. 

The Structure of the Industry 

22. 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 Novobcard at Port 

Elisabeth remained independent. All other manufacturing 

facilities are now controlled by Bison Board~ 

23. Bison Board is wholly owned by Assor.iated Furniture 

Companies Limited of South Africa. (A.F.C.O.L.) - the 

largest manufacturer of furnlture 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 An~la American and A.FCOL. Thus 

an entrenched position in particle board manufacture in 

the RSA accrues giving bath market advantage in the furniture 

in~Jstry and considerable benefits in the 2conomies of scale 

to the Bison Board organisation. 
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24. Expansion af inst2lled capacity has been concentrated 

in the Transvaal region thus ~stianalising the centres of 
production with the main market areas. Thus the Transvaal 

which in 1973 held only 29 percent of production capacity 

and 60 perc2nt cf the market now cont~ins 52 percent of the 

production capacity. 

Consumption of Particle Board 

25. Table 4 illustrates the rising trend of particle board 

consumption between 1967 and 1978, and forecasts consumption 

to 1990. Emphasis is pl~ced an the static state of the 

market between 1973/75 and 1976/?8. This was a period of 

u ;ertainty in the forest based industries as a whale which 

saw both the ccnstruction 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 narrowly and manufacturers of particle 

board now precict between 5 and 7 percent annual growth 

r~te; a significant decrease from that forecast in the 

early 1970 1 s (see Table 1) 

I 
t 
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.d.ctual 

.?ore cast 
-'7'/o/ a nnnm 
-7%/aimum 

Source 

- 11 -

p_~ "P~!r;'".i..2 3C.i--W CO!TSm!F~!CN ~sm:s 

(ur.i'ts :c lCCC:::.' :-oUD.C.ed) 

1967 197_0 , -7-... -"J ... l~-7.f? 1979 1982 

1762 1~72 1 't":2 "078 ..I..' 1981 1924 

76 128 ~35 24-0 

growth rate- 278 ;'"'-c::~ 

growth rate- ~94 360 

Manuf acturin.g Statistics 1970-1978 

i9£5 1986 
iaac= 
- ' " 

r c.a,-. - ~ ~ -

372 4-31 

441 

26. Camilerisan between r eales .3 and. 4 shalilS th et there is 
significant over production in the RSA marka1:, ~1th little 
more then 60 pe%'cent of installed capacity presently utilised. 

~ull utilisaticn cf capacity, even at the mast optimistic 
forecast cf market growth cannot be anticipated before the 

late 1980' s. 

27. Therg have been na significant d'langae in the pattern of 
ccnsumption in the shcrt period bet1&1een 1973 and 1979. 

unccated bcarda, 650 tc 700 kg/m' manufactured to thicknesses 

betlaleen l2mm and l9mm occupy same 60 perc2nt of the market. 
Laminated board acccunts fer bett.ieen 25 and 30 perc2nt 
of the c:lnsumpt1an, equally divided between shelving and 

d1rect sales to furniture manufacturel's. The furniture 
inaustrv hes lcat some ground to conetructicn with the 

edvEnt· cf exterior grade beard !Utlich is considered tc be 
a grc~th sector in tne market. Table 5 surrma.rises the and 

use i:iatt2rn. 
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End Use 
Sector 

Fu:rmture 

Const1"uctiozi 

Others 

, ,., - _.::.. -

:::.'ID us~ i :u..r,.y.s:s OF ?-G~ICLE: 

~ 
Total 

69 

25 

6 

EO.A3D CCUSTir!PTICN 

Domestic (excl. Kitchen) 

Kitchen 16-19mm. sta.;ida.rd 
graded !aced boa.rd 
Of~ice l6-19mm..!stand.ard grade 

raw board. 

General construction 
- including exterior grade 
bas.rd. 9-16mm 
Built-i!l. Fitments (Joinery) 

16-18mm faced boards 
Partitions 32-44mm. 
low den.sit'j' boards 
Others 

Includes D. !. Y a.ll 

grades a!ld !1.r.ishes 
Shop a.r.d bar !it-t:ings, Boa=d..s 
faced and various thichk:lesses 
Others - including cn!f i!l.S 

I 

6C 

25 

60 

20 

5C 

30 



.-----------------------------~------~~~~~~~~~~~~~~-~~-

B. Th8 Market for Building Baerds ~n Sweziland 

28. A market review in 1973, based on invaic2 analysis of sal2s 

from the principal builders merchants in 1971/72 concluded 

that the size of the market for all building baarc products 

in the Kingdom w2s less then lOOOm' per yeer. The major 

board types used were asbestos ceiling board (29 µercent) 

fibre building boards (25 percent) 2nd blockbocrd (18 

percent). Particle board occupied less than 10 percent 

of the market. 

29. Although building activity withir1 th8 Kingdom hes shewn 

some increase since 1973 the market for board products 

within the Kingdom continues ta be nugetcry. 

C. Tha Construction Industr11 in SwaLiland 

30. A recent World Bank/UNIOO Cc-operative Programme document 

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

31. Prospects for the domestic construction industry are 

premising with increasing public awareness of the need to 

encourage this sector. Overall growth cf the industry 

ia estimated at 15 percent annually during the Third 

Five year Plan (1978-83). The number of persons directly 

engaged in construLtion is expected to double during the 

~e~iod, rising to ~cme a,6Dn persons. 

32. The annual volume far all construction activity including 

roads, buildings and site facilities is estimated to b~ 

some ElS million, about 5 percent of the gross national 

product. Of this for?ign based companies account for 

60 percent direct labour forces of the public sectc~ 24 

pErcent and locally established firms (both Swazi and 
8XpatriatE), 16 pErcent. 

i 
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33. The Ministry of rublic Works and Cammunic2t1an (MP~C) 

through its Building Bru11ch hales the major share of 

building construction in Swaziland. In 1977/78 the 

planned budget was E7.l million of which E4 million was 

actually expended, 54 p~~cent by direct labour and 46 

percent by privets cantract~rs. During the next five 

years the proposed a~nual outlay 1s still high~r, 

averagi.1g some ElO milli1Jn per year. 

34. A total of 120 buildir.g contractors arE registered with 

the Building 8ranct1, classified as fallows: 
Foreign based companies, registered 

in Swaziland 

Joint Vent.urea 

Local companies, expatriate owned 

Swazi contractors 

17 

3 

75 

25 

35. In the private sector foreign firms dominate the market 

fer building construction. Among these, firms based 

on RSA predominate. The foreign firms registered in 

Swaziland are concerned principally with specifi~ one 
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 

~d are genuinely based in Swaziland and handle many medium 

sized building and construction projects at the level cf 

E2-3 million. The Swazi contractors are new to the scene 

and are supported by the Small Enterprises Development 

Company CSEOCO) in purchasing, technology and site management. 

Their contribution is at present small. 

! 
! 
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36. ThE 1976 census shows that Swaziland with a population 

~lcse to 500,000 has 18,339 permanent dwellings, 33,77S 

houses built of temporary matErials and 32,409 1welllngs 

which are constructed partly of permanent materials and 

partly af nan-durable materials. Over 85 percent of the 

people live in the rural areas and provide their cr~n housing. 

37. Urban drift ts 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 popula

tion rose by 63 percent from 22,800 to 3?,400. In the urba

nised areas there are also problems associated with the 

provision of housing far civil servants, technical assistance 

personnel, and others in the middle and higher income 

groups. Civil service personnel pay subsidised rentals 

and subsidized mortgage rates are also available. Gover

nment has a pool cf 1700 houses for its e~ployees and leases 

some 12n houses from the private sector. 

38. Government wishes to encourage home ownership but several 

considerations inhibit progress in this area. There iH 

a shortage of. suitably serviced_ areas in the urban areas, 

whereas on Swazi Nation Land the absence of individual 

title deeds is an obstacle to securing mortgage loans from 

lending institutions. 

3~. Mortgage finance is avail8ble from the Swaziland Development 

~nd Savings Bank (5058) and the Swaziland Building Socieity 

(585). Mortgage loans have net, as yet achieved significance 

in the portfolio of either institution, partly because of 

bureaucratic difficulties associated with thE fragmentation 

of functions involved in property transfers among several 

GovErf"lrnent cffice~. 

I 
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40. During the S.-cond Five Year Plan, three Government institutions 

werP. established ta pronote housing. 

(i) A housing unit was established in the Ministry of 

Local Administration in 1975, to design and build 

100 units by self hel~ mtthcds, using SDSB leans. 

This project has been successfully completed. 

(ii) Th~ National Hou&ing Ccr~ar~ticnG\IHC) has not been 

so successful. Envisaged as a ccmmerc:al e~terprise 

to provide low and midcle income housing at market 

prices, some 530 units were planned. Not all have 

been completed and 230 tJnits remain unoccupied. 

(iii) The Industrial Housing Campany (Pty) Limited was 

set up as a subsidiary of the National Industrial 

Development Corporation of Swaziland. (NIDCS) and 

hes completed 318 housing units with 192 more under 
construction. 

In addition ta the above the Building Unit of MPWC has 

built some 500 Government pool and institutional housing 
units in th2 past 5 years. 

41. The capacity of the building industry is not yet sufficient. 

There is a shortage of suitably trained manpower particularly 

at artisan and supervisory level. Mast building materials 

are imported but cement, most of the required timber, and 

concrete aggregates are produced locally. 

I 
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FuturE prosoects for housing 

42. Co-ordination of policy and ef7ort for housing development 

is still lacking and numerous organisations are involved. 

The overall objectives ~,r housing development in the Third 

Five Vear Plan are however specific. First priority is givsn 

ta the concentration of f 1nancial resources and expertise 

in th~ provision c~ housing far law income earners, aarti

cularly through self help schemes. Second, the GovernmeMt 

will seek to Gncaurage home ownErship. Third, ca-ordination 

of all agencies canc2rned with housing and lanes will be 

encouraged. 

43. Specific reference is made in the Third Plan to housing 

construction. The Government will attempt ta provide the 

fallowing during the five year peri~d. 

(i) 1,350 serviced sites far self-help low income housing 

(ii) 1,500 low and medium income housing for sale or ~ent. 

(iii) Water sanitation and reads fer 1,200 sit~s in slum 

areas. 

44. Other sources within Government also 2mphasise housing neEds. 

The Ministry af Works, Paw~r and Communications estimated 

that 30,000 law income housing units are needed in the long 

tErm. The Ministry of Education in planning far the 

future developGnt of education facilities 8Stimate a need 

for 2500 units comprising classrooms, t~achers housing and 

administrative buildings by 1986. ThQ Ministry of Heulth 

has an extensive programme far th~ construction ~f rural 

clinics and maternity centres. The Ministry of Agricultur£ 

paints to thE need far b€tter housing in the rurual areas 

and will conc~ntratG its activiti~s an th( Rural Development 

Areas. 

I 
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D- Chaic2 of Board mat2rial for Manufacture in 51 aziland 

45. Woad bas2d sheet mat2rial manufacturE in s~aziland is presEntly 

restrict~d to the manuf2ctur2 of block board, at Swaziland 

Plantations (Pty) limited, in th2 Piggs Peak district, using 

pine carestock and surfaced with indigenous pine ar impart2d 

Ol'ium~ Venc:er. The production copaci tv is some 250 boerds 

per day (4,000m3 /annum) and the product is markEted princi

pally in RSA. A small quantity of concretE shuttering board 

and decorative venner board is sold in Swaziland. 

46. The choice of additional capacity and product manufacture 

in Swaziland is co~ditioned by the 2v~ilability of raw 

materials and the markets available far thE product. 

47. Section A af this report presents a bleak outlook for the 

marketing of conventional particle board if manufact~red 

in Swaziland. Other wood based panels might be considered 

but most presEnt problems associated with marketing or 

the technology of manufacture. 

Fibre building board: Marketing problems accrue to this 

product in all its grades and qualities. RSA is a major 

produ~er af hardboard and softboard and is a net Exporter 

of both those products. Although there is no manufacturing 

capacity for mEdium dEnsity fibreboard in SouthErn Africa 

the product is a major competitor to standard grade uncoat2d 

particle bo2rd and its mnnufacture in Swnziland would face 

intensive competition from the ~ntrenched pa~ticlE board 
industry in RSA. 

Plywood: The plywood industry is capital intEnsivE and has 

recently been subject to sustained t2chnological advancG 

leading ta singl2 plant div~rsification into ~ rangE of 

mark2ts, principally bas~d an decorative veneer to 

(~.g. concr2t2 shuttering) grades. Although Swazil2nc has 

abucant plantation softwood resourcEs the Kingdom docs not 

possess a broadleav~d resourcE of dGcorative veneer species. 

I 
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Thus the manufacture of plywood in Swaziland would presEnt 

probl~ms cf te~hnolcgv 2nd mzrk~ting 2s as implying 
the import af decorative speci2s in log or veneer farm. 

48. Among the mare recEnt developments in woad based sheet 

~aterials, two products are considered relevent ta the 

internal needs of Swaziland, particularly in relation ta the 
requirements for housing. 

Wafer Board: This product is manufactured from thin wood 

flakes bonded with a thermo-setting phenolic resin ea 
farm an exterior grade board used far external cladding in 

building cor..;tr11ctian. The product was developed in North 

America in the 1950's but achieved prominence only in the 

mid 1970's as its requirement far phenolic resin is 

considerably less than that of exterior grade particle beard, 

but the product has yet ta be manufactured in developing 
countries. 

Cement bonded Particle Board: Exterior grade particle 

board, using phenolic resins have long been known and are 

finding increasing use in construction. However the product 

has a number of restrictions. 

(a) because of the ~igh cost af phenolic resin when 

compared with urea formaldehyde (cast ratio UF:PF 

= 1:4) 

(b) water absorption and swelling cannot be completely 

controlled unless resistant paints laminates and 

edge sealants are used. Same risk accrues if these 

surface coats are damaged. 

(c) Exterior grade particle board has limited fire 

resistance • 

• ement bonded particle board is manu~dctured by th~ addition 

of wood particles pr~pared to siz~ specifications close to 

those of convensianal particle board but without the need 

to dry to low moistur~ content. Th~y are mixed with dry 

Portland c2ment, ta the mixture is added water at a rate 

d~t~rmined by th~ maistur2 cont2nt cf th8 woad particl2s. 

Th~ whol2 is formed into a bo~rd mat by a modified particle 

I 
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ba8rd forming machinE. Boards 8r2 cold prESSEd and clampe.C 

far a period ta allow the c2ment to set. Finally each 

board is conditioned to the required moisture c~nt2nt and 

trimmed using conventional harcenec steel sews. The 

resultant board is dimensionally stable, fire proof and 

resistant ta biadegradatian hazard. The board can be nailed, 

screwed, lipped, sawn and glued. 

49. Cement bonded particle board is a recent product. It was 

developed in 1962 by Elmendorf RGsearch Inc. of Pala Alto, 

California, U.S.A. as a high density compressed woad based 

paz:ticl~ ?oard __ w!~h good weather and fire resistant properties. 

A full scale production plant was built fr Japan and the 
-

board, trade named C;=-.ntury Board, quickly gained acceptence. 

Between 1966 and 1970 the Swiss company Durisol A.G. 

continued development an the Elmendorf concept, gaining 

experience in application ta prefabricated building components. 

A full scale automated production line was design~d and 

built at Qietikon in Switzerland by the Bison-Werke organi

sation an behelf of Durisol. A second unit was commissioned 

at Wunstorf in the FEderal Republic of Germany by Fulgit, 

a major asbestos-cement producEr. By 1977 a lOOm' per day 

capacity plant had been commissioned in Hungary and this 

has now been expanded to 15Dm' per day production. Experie

nce in developing countries began when the original Durisol 

plant was transferred and rebuilt in Vietnam with assistancE 

from the Swiss authorities. In 1978 six plants were: commi

ssioned in developing countries, among them are three smell 

scale plant in ~est Africa, Asia and Centrel America. 

As well as a successful introduction into the European 

market cement bonded particle board has shown goad performance 

in tropic81 and suttrcpital climates in Turkey, Ir8q, Tunisi2, 

Saudi Arabia, West Africa, Indonesiw, Brazil 8nd the 

Caribbeen. 

so. c~ment banded particle baarc has a particular relevence to 

Swazil2nd. 

(i) In relation to th~ sp~cific neEds far law and middls 

, 
• 
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inc~me housing t.he local availability of 2 weather 

resistant board which is also fire and biohazard 

resistant is of apecial significance to meet demands 

fa~ buildings accross the entire spectrum of climatic 
zones within the Kingdom. 

(2) The product can be manufactured an a small enough 

scale to be marketable entirely wLthin the count=Y· 

A 25m3 daily capacity will supply the need for 9 

houses of 35:n2 living accommodation of single skin 

construction, or 4 houses of daubl2 skin construction. 

(3) At a small scale ,Jraductian level the manufacturing 

technology is relatively simple and can utilise labour 

intensive methods. 

(4) Expansion of inBtalled capacity is flexible and can 

take the form either of a simple addition to production 

or the addition of prefabrication facilitie~ for 

systems building components. 

(5) The raw materials are all available locally. 

I 
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E. Manufacture of C~ment Bonded 

Particle Board in Swaziland 

51. In the manufacture of cement bonded particle board, the 

raw materials required are woad or bagasse and cement 

together with mineralising chemicals, e.g. water glass 
(Na SiO ) aluminium sulphate (Al2 cso4>2 ) and sometimes 

2 .3 
calcium hydroxide (Ca(OH) 2) ta 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. ~: The wood species and the particle geometry are the 

impcrta~t f actars whi~h influence the properties cf the 

finished product. There are two weed characteristics which 

inhibit the setting cf cement - tannins and low molecular 

sugars. Experience within the industry has9"1awn that where 

these are present in law concentrations and in soluble 

form, air seasoning tc 30-40 percent moistur£ content 

will remove the debilitating influence on cement curing. 

The principal species available in Swaziland are, Pinus patula, 

Eucalyptus grandis/saligna, and various species cf wattle 

(Acacia Sp). Of these only w~ttle 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 ~urope. 

This is equivalent ta DIN 1164, yielding 450 kp/c~ after 

28 days, or 85 12,1958, rapid hardening cement. Equal 

strength properties can be obtained with lower grades 

provided that a longer curing time is used. Experience 

in developing countries has shown tha~ blast furnace slag 

type cements can be used successfully. Type II Portland 

CEmEnt (South African Bureau of Standarcs) is availabl~ 

in Swazilanc, equivalent to grac~ 35 on thE DIN standarc. 

This will bE a satisf2ctory raw material for the product. 
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MinEr~lising HQ~nts 

54. Although not manufacturec locally the mineralising agents 

(para 51) arE all available from RSA via chemical wholesalers 
within the Kingcom. 

55. Bagasse. There has been little experiEnce in the use o~ 
bagasse as the 11gno-cellulose raw material for the product, 

except at an experimental level. The fibre prepa~ation 
is more complex then that of woad, involving both pith 

removal and the essential removal of all residual sugars -

which are prent at about 5 percent of wet bagasse at mill 

site. On the other hand difficulties assocated with 

particle geometry, which often cause problems with convensio

nal perticle boar= manufacture, are not - as a far as is 

known - a debilitating influence on cement bonced board. 
Bagasse is available in quantity in Swaziland. 

Availability end costs of raw materials 

56. Swaziland has a thriving sugar incustry, with almost 

21,000 ha of cane harvested in 1978/79, (equivalent to some 

2.3 million m.t green bagasse) at two sugar mills situated 

in the Low Veld region of the country. A third sugar mill 

will begin procuction in 1980/81 based on an additional 

9,000 ha of cane planted in the Low veld. The forest 

resource is located at three principal centres in the 

high veld • Over 97,0CDha have been planted of which 

71,386 ha are coniferous (75 percent Pinus Patula) anc 

26,622 ha are broacleaved species (87 percent Eucalyptu8 

grancis/saligna). In 197? the annual yeild af roundwood 

wes aver 1 million mJ , the principal pracucts are unbleached 

su:~hate pulp and sawnwood farm thE conifers 8nd sawn 

mining timbEr, poles ~nc fencing from the broaclEav~d woods. 

There is alsa a cemEnt factory at the Matsapa industrial 

estate locat2c close to Manzini in central s~1azil2nd which 

obtains its raw material as clinker from Maputo, Mozambique. 

ThE fact~ry has an installed prccuction capacity of 78,000 
mt per annum. 
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57. TherE 2re two sugar mills in Swaziland. 

~LE 6 

Item of 

Prod1:!£.t.ion 

Sugar 
Cane 

Green 
Bagasse 

Ubambo Ranches is situatec at Big Bene in th~ south east 

anc the principal share holcer is the Lanrho Corporation. 

-~hlume Sugar Com.E.~ny is situ2tec at Mhlume in the North 

East, and is E Commonwealth Development Corporation 

enterprise. 

Production statistics fur th~ two mills are shown in Table 6 

for the period 19?1/72 anc 1977/?8. A 26 percent increase 

in sugar output hes taken place in the six year period 

arising from additional 8reas under cane cultivation. 

Corresponcingly the yield of bagasse has risen from 454 

thousand mt to 597 thousand mt in the perioe. Each mill 

has undergone consicerable expansion in the last 5 years. 

At Mhlume a E20 million improvement programme began in 

1977 and includes additional refiner and boiler capacity. 

PRODUCTION STATICTICS : SUGAR MILLS 

1971/72 AND 1977/78 

(units x 1000 metric tons). 

Mhlume Ubombo 

1971/72 1977/78 197'1/7~ 1977/78 1971/72 

86.6 109.9 90. 5 114.5 177.1 

720.8 974.8 794.2 1015.6 1515.0 

2'16.?. 292.4 238 0 3 3C4.6 454. 5 
Dry, denithed 

l ' 
Bagasse•J 77,::: l:~L:.. -;;; 84.9 1~8.7 • . ..) . ., ,,/ 

~) es-ci:n.ated. a-: 1C7kg ::ie:::- lCCCkg cane oroduced., 

.::iource, Compan,7 statistics and Swaziland., 
Suga::- Association. 

162.l 

Total 

1977/78 

224.4-

1990.4-

c:::a,..., -./,,/. _) 

~13 -c.. ' • -



58. Further expansion of thE incustry is imminent with thE 

acvent of th~ Roy2l Sw2ziland Sugar Car~orntion mill. 

GavErnmEnt 2nc the Swezi Nation Each hole 32 ~Ercent of thE 

Equity anda-c th~ major sharE hr.lcErs. The financial 

agreEment was signec in 1977 with a caoital investment of 

55 million (at constent 1977 pricEs) anc the compeny will 

operate 9,000 ha of C8nc at Malula anc Ngomane, some 

40 km from Mhlume. The mill is 2xpEctec ta come on stream 

in 1980 with o production af 47,000mt of suga~, rising at 

full capacity in 1973 to full capacity of 117,000 m.t.af 

sugar. This implies a green bagasse production of 300-

310, 000 mt in 1983. 

59. Since sugar milling began in Swaziland bagasse has been 

exclusively used in ste8m producing boilers ta generate 

energy for both the mill operations and to provide electri

cal power ta the irrigetian schemes upon which cane 

production deper.ds. Bath sugar mills use boilers which 

can be firec either by coal or bagasse, and the boilers cf 

1he third mill will have the same facility. BagassE is 

therefore only theoretically available for secondary 
---- --- - --

industrial processing, and the key to its use is its energy 

substitution value. 

60. Alternative farms of energy are availabl~ in Swaziland. 

£E.!ll• The Mpaka Mine is centrally lacatec between the 

existing sugar mills and has an annual output of 120,000 

mt per annum. The delivered cast to mill is presently 

estimated at E22 per m.t. 

Electricity. The statutory authority for electrical power 

is the Sw~ziland Electricity Beare (SES) which was 

established in 1962. In 1964 SES sole 17 million KWh, 

by 1977 200 million KWh wEre sole an important element cf 

which was purchased from RS~ via the South African Gover-

nment Electricity Supply Commission (ESCOM). Sales are 

8xpected ta rise to 350 million KWh by 1983 (a rise of 9 

p2rcGnt per annum) anc SEB investm8nt within the perioc is 

expcctec to contain th~ impart of power rather than ~chieve 

self suffici~ncy. It is therefore mast unlikely that purchasec 

2lectric2l energy will be 2vail2bl~ 2s an 2lt2rn8tiv~ the 

Energy generatEC by burning bag2ss2. 

! 
f 
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Mill Site Costs for Bagess~ 

61. The cost of green bcg2sse purchasec at the sug2r mill is 

cal~~l~t~d as follows from information obtained from 

Ubambo RanchE!s. 

Equivolent cast of co81/tannE bagass2 

(basis 1 tonne coal = 4 tonnes begasse) 

Hancling and loading charge 

Additional bailer maintenance 

Cost of green bagasse/tonne 

Wooc 

E 

5.5 
1.2 

n.s 
7.3 

62. The major ch~racteristic of the use of wood in all sections 

of the particle board industry is the availability of 

residual raw materials arising from the forest (unallo

cated roundwood or unsalable small roundwood harvested 

in sllvicultural operations) or residues arising from the 

industrial conversion of rouncwood (sawmill and machining 

residues). In the manufacture of cement bonded particle 

board roundwcod is the preferred type of raw material, this 

~nables considerably more control to be exercised in 

particle size. Uncommitted roundwood is available at two 

locations in Swaziland, Piggs Peak in the north and Shiselweni 

in the South. 

Piggs Peak Region 

63. PEak Timbers. The company is a subsidiary of the giant 

Angla American Corporation and is numberec cmong a group 

af compani8s integrated with South Afric?,n Forest Industries 

(SAFI) which has interests in satdTlilling, pulp and papEr, 

WC'Od besed sheet materials enc syst~ms built housing. 

Tabl( 7 indicates the ext2nt of company activities both 

in 1978 anc its plans for expansion to 1983 for which 

funds are alreacy r~mmitted. It is estimeted that the 

uncommitted rouncwooc r::sourcc will not exceed 7 to 10, OOOmJ 

inclucing forest ~Gsidu~. and mast of thus resource will 

arise from the Ewcclypt pl2nt2tions. 

j 
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T.-GLZ 7 

Total Estate Area 
of which Pine 
of .which Eucalypts 
Pine Average anm1al increament 

Pntential Yield Pine 
Eucalypt Average annual increament 

Potential Yield Eucal;J"Pt 
All species, potential yield 

Allocated round.wood 

Structural mill 
I!ldustrial :mill 
Box wood mill 

Source Company statistics 

Shiselweni District 

lm 
190,COO 

52,000 
30.000 

272, OCQ. 

1978 
234-,COO 

75,000 
nil 

202.oco 

25 ,CCC ·.ha. 

21, OOC !la 
2,7CC 

16m' /ha/annum 
336,0COm' /annum 

20' /ha/ annum 

54, OCC:m' I am::u::. 

39C, ocoa' 

108"'L:A 
- ' c < 
279,COO 
105,COO 
!lil 

2'8.lL.000 

64. Cf the 21.5 thousand hectares of plantad Eucalypt speciEs 

mere than lC thousand hectares are located in the Shiselweni 

District in Southern Swaziland. Some e,aac ha are cwnec 

by Shiselweni Forestry Campany Limited, a COC ent2rprise 

and the remainder comprises of small forest ereas -

rarely in excess of lOOha holdings - owned by numerous 

Title Deed farmers. To method of management is universal 

to the regio~, an 8 yeer rotation is planned followed by 

clear feeling one r2generaticn through the coppice system. 

Roun~wcod mcrketing is conc2ntrated in two secto~s, the 

Titl.: Det:c farm~rs sdl to a mine-pack mill lccatEC at 

Nhlang~no, the only to~n in thE rsgion, anc ShisElwEni 

Forests sell thei~ procucs ss stancing timber to a con~ractcr 

op~r=ting for thE ~article coarc f=ctorv at Fiet Retief. 

I 
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Because of thE rec2nt rec2ssian in mining in RSA titlE 

deed holcGrs ~re presently restrictec to a quota of littlE 

more than ~O percent of their potential ~upply, and together 

wi~h the unallocateo r~und1&JC0C at the CDC operation some 
45,00am' of roundl&IOod, 1ncluc1ng forest residue is presently 

available; seE Table a. 

TABLE 8 

PRODUCTION STATISTICS 

Total A!f orested Area 
of which Shiselweni Forests 
of which Title Deed Farmers 
Total Eucalypt Area 
of ~hich Shiselweni F'rests 
0£ which Title Deed Farmers 

i:.ucalypt average anm1al yield 

Total potential yield 
of which Shiselweni Forests 
of which Title Deed Farmers 

Presently allocated 
Total 

o! which Shi3elweil.::: ?ores~~ 
o! which Title Deed Farmer3 

SHISE:i:iWL.TI DISTRICT 

l 1j ' 900 b.a 

9,000 ha 

1,900 ha 

9,800 ha 

7,800 ha 

2,ocu ha 

18.5mJ/ha/a.zmum 
182~0om> 

144,000m' 

38 01'JOm' 

136,GOCr:i' 

I 
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~ill ~~t2 Costs of Wood 

65. Wood costs are besed on the ~resently unallocatEd reserves 

of rouncwood and forest residu~ costed at 40 ~ercent of 

the merchant2ble wood costs. Casting information has bEcn 

obtained from the companies. 

Cost of Merchantable logs (E/m.t) 

It Em Peek TimbErs *) Shiselweni District* -
Standing Timber 

Hc::rvesting 

Transport ta mill 

Total cost at mill 

Forest residue casted 

as harvested (40%) 

Ci::ment 

3.0 4.{l 

3.0 3.0 

7.0 5.0 

13.0 12.0 

5.2 4.8 

66. The cast of cement in bulk deliveri~s from the Mantola 

factory to various locations, is as fol~ow~: 

Nhlanganc (Shiselweni) E2.83/50 kilo 

1'1hlume 

Piggs Peek 

Ubombo (Big Bend) 

E2.?6/50 kilo 

E2.53/5CI kilo 

E2.53/50 kilo 

= E56.6/tonne 

= E55.2/tonne 

= ES0.6/tonne 

= E:i0.6/tonne 

Location of Cement Bonded Particle Board Factory 

67. The m8nufactur2 of cement bonded particle board requires 

and industrial site with suit2ble services (para 51) 

Among the ~r~es consider2d for raw material supply the 

* Both sets of details derived from company infurtJa.tion. 
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ShisElweni cistrict has consider2bl2 cost edventagas, anc 

is adjacent ta Nhl2ngano wh~r~ an industrial site is lacat~~. 

Industri2l development at Nhlangcno is a specific target 

identifiEd in th2 Third Five Year Plan with the declared 

objective of jab creation in th~ region. The area is well 

serviced by roads, an improvement programme to link the 

region with a bitumen surfaced road to the MbabanE - Manzini 

industrial corridor ~ill begin in 1980, and with budding 

community sGrvices. 

68. The distances between Nhlangano and the various sites of 

raw material dre 2S fallow~: 

Location 

Nhlangano-ShisElweni 

Nhlangano-Mhlume 

Nhlangeno-Piggs Feak 

Nhlangeno-Industrial Corridor 

Km 

20 

200 

250 

100 

69. The cast of raw mat~rial delivered to Nhlangano is calcu

lated using site location cost and transport costs which 

arG quoted et EO.l/m.t/km 

Matc;ri2l 

waac: 
Bagcss;: 

8ag2ssc 

Wcoc 

Cc:mcnt 

Deliv£rec cost of raw m~tcrial to 

Nhlangano Incustri31 Sit2 

(Costs E/m.t) 

Loc2tion R2w material 

Shiselw<::ni 4.8 

Mhlume 7.2 

Ubombo 7.2 

Figgs Fesk 5.2 

Tr~nsport 

2.0 

20.0 

13.0 

25.0 

M;:;ts:::~2 inclusive. 

Total 

6.8 

27.2 

20.2 

:m.z 
56.6 

I 
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70. ThE procuct ch2roct2ristics arE summnrisEd 8S follows: 

(i) ~ homogcnEous, singl~ 12yer constructicn bcarc 

(ii) Boarc sizE 1,200 x 2,440 mm 

(iii) ThicknEss r2ng~ 8-40mm (16mm recommended) 

(iv) Maximum dc:nei ty 1, 250 kg/m' • This r; 1rr8sponGs ta 

a woad: cement ratio (1:2.75). Lower densities ar2 

possible but fire resistance and biohazard increase 

and dimensional stability decreases as the woGd 

ratio increases. As market acceptability of the 

~anel increases the same clant can procuce board of 

me~imum d~nsity 1,000 kg/m3 ta a woad: cement ratio of 

1:1.8. Such boards should only be used in int2rior 

situations eg lining and ceiling boarcs. 

( v) Maistur-=: content 12~~ to 15";~. 

71. The specific prop~rtics of the boarc are determined by those 

of its who main components. Woad is light weight, elastic 

and has good workability. Cement is incombustible and is mois

ture, fungi anc ~2rm1te resist~nt Other important chcr~ctE
ristic::; ar:_: 

(1) Th~ product can b~ glu~d to other motErials 

(ii) ThE surface can be overlaid with wood ven~Ers, 

synthEtic foils, c2ramic tiles and mosaics. 

(iii) The product has good ~la.s tici ty under static lo mis 

an~ is r~sistant ta impact loacs, leasing ta a non 

brittle construction board. 

72. As yet thEr~ er~ no internationally recognised standards 

for cement boncEd particl2 board. This situation will 

aoon bE rem~diLc as intensive work is now unc~r way in 

5witzcrl8nc:- EMFA Institute 

Germany:- UnivErsity of H2mburg 

Great Britain:- Princ2s Riaborough Laboratori~s of th~ 

Builcing R2sEarch Estnblisnment. 

I 
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73. In the meantime a number cf properties af the board have 

been authenticatEd by indEpencent testing institutions. 

74. 

Physical Fraperties 

Specific censity 1,250 kg/m3 (Woad: Qement Ratio 1 

by weight for 16mm thick b?8-~b __ 

Maximum swelling of thickness 

2.75 

- after 2 hours soaking in watEr - a.a to 1.3 percent 

- aft~r 24 haurs soaking in water - 1.2 to 2.0 percent 

- after 28 days soaking in water 

Linear expansion 

I.2 ta 2.0 percent 

0.3 ta 0.4 percent 

Weather and frost resistance (cylic temperature chenges 

and soaking in water 150 cycles from - 20°c ta + 20°c) 

Na chang~ in boeru strength. 

Thermal conc:!uctivi ty 0.155 kcal/m2 h °C. 

Sound ineulation 

single sh~et 12mm. thick 30d8 

single sheet 14mm. thick 36c:!8 

double skin wall of 16mm 

and 18 mm thick sheets, 50mm air space 45-SOdB. 

Mechanical oroperties 

75. The fallowing figures concern a board with specific density 

1,250 kg/m3 anc a thickness of 16mm. 

banding strength 

tensile strength (internal bond) 

perpendicular to surf ace of board 

compressive strEngth 

- ma~ulus af elasticity 

90-150kp/an2 

L-6 kp/cnf 

150 kp/cm2 

30,000-50,000kp/c:m2 

scrEw holcing (rang~ l2-24mm bcnrd) 

nail hclcing (r2nge 12- 24mm boards) 

90-120kp/cm2 

40-80kp/ cm2 

Other prapcrti~s 

76 Fi~c r2sistanc~, is ass~ss~c as fallows: 

(a) ASTM (USA): ratt;c' 2s incombustibh 

I 



(b) EMFA, (Swit:Erlanc): (cl2ss VI) ~ractically 1nccmcu-

stibl.;. 

(c) 8.A.M,(F.R. Germany): (P.2 Gl2ss). 

A2 class mat2rial coes not support combustion in 

any measurabl~ way. ~11 requiremen~s for classifi

cation g2. (DIN 4102) ar2 satisfied by the boarc. 

(d) British standard BS 476 part 7: Flame spreed, cl.ass 1. 

RLsistance against. 

fungal and termite attack. highly resistant 

Toxicity : negligable. (no environmentally 

hazardous chanicals are released). 

- Glueing ·tested glued constructions with 

rescrcinol and PJlyurethane glues show 100 

percent adhesion. 

Machining anc Fir.ishinc 

77. Cement bcnd~d particle boards can ·ce worked easily with 

standarc wood warkirg machine~y, and the samE stancard 

carbide-tipped tools are used f cr cutting conventional 

~article beard. Such teals shaw an extended life 

expectancy of 15-20 percent ever conventional re~in 

bonded board. Sanding is satisfactary with conventional 

sending belts.S~ing, shaping, muting, drilling and 

lipping can be satisfactorily carriec cut with h2nd teals. 

Nailing and screwing cc net necessitate pre-boring 

and can be satisfactorily carried cut using hand tools. 

Summary of technical characteristics 

78. Table 9 shows a comparison between cement bonded particle 

board and ether board products. Compared with urea bcncec 

perticle board, the orccuct is heaviar, hes enhenced 

strength properties tc watEr. Like ur~a resin bcncec 

bcarcs the prccuct has excellent working properties anc c2n 

be gluec anc attached with mechanic2l f2st2nings. Compa~sc 

with asoestos cemEnt ooarcs the prccuct is light~r. mars 

fl~xibls, has com~arabl2 insulation properti2s but is l~ss 

strong in ccmpr2ssicn. Cament bonced particle boarc has 

considerably ~nhanc~d working properties. 

l 
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T~bl2 9 

Ccma2risor'! of C~mEnt Bcnc~c P:=r-ticlE 6c2r:: Prcioerti:::s 

P~rticl2 Boer::s OthEr Scc:rcs 

Property ... C~ment Urea resin Asbestos Gypsum 
Sl:!lndec bonc!er:! Cement boerc 

Density (kg/m2) 1100-1200 600-700 ·.1800 850-1100 
Bencing Strength 
(Kp/cnt) 90- 150 120-200 170-180 60-110 
Maculus af 

Elasticity U000kp/cm2) 30 24-30 lSQ 
Tensile Strength 
(Internol bend) 4-6 3...6 
Thickness s11Jelling 

. 
2 hours ~ a.a - 2.0 2.0 -6.0 o.s-o.s 
24 hours ~ 1.2 -2.0 12-16 a.s-o.s 
Compression 

Strength (kp/cm2) 150 100 500 
Thermcl conductivity 
(kcal/m2 h°C) o.1ss-o.2z 0.120 0 • .300 0.300 
Bchevicur in eoes not Dees net Does not 
Fire support Burns Support Support 

Combustian Combustion Combustion 
Machining performance (-. = good Poor) - -·-- = 
Sewing, milling + + 

Sancing Screwing ... + 

Neiling .,. .,. 
Painting, Plastering + ... ..... -;-

L~ting -:- ~ .,. 
Veneering T ... 



A~clication af Cement boncsd PerticlE Bo~rd 

79. The boerd hes ccnsiCerable flexibility in application which 

may be summarisec as follows: 

(1) Low income housing, advan~.ges include strength, fire, 

water, termita anc fungi resistancE. The most 

economical use is in total construction situations, 

but satisfactory applicatic~s are also in partially 

or fully load bearing par9ls in roof, wall and floor 

consturction with wood frames. 

(ii) Agricultural storage units, dry storage facilities, 

bins, silos and boxes. 

(iii) Camoonents, numerous construction elements, espacially 

where a machined weather r~sistant component is 

required, E.g.facades, roe~ sheathing, flat roof 

structures, balustrades, couble and single skin 

wall units with inset window or door openings. 

80. Ten years experi2nce in Europe has seen the successful 

introduction of the product in institutional buildings. 

(schools, officEs, hospitals) and industrial 3nd prefabri

cat~d buildings. In developing countries the product has 

been used in Indonesia (housing) Vietman (schools) Fakistan 

(housing) as wEll as prefabricated housing shipped to 

Saudi Arabia. 

Investment ccsts far sma.ll~scaie manufacturing capacity 

81. The proposed manufacturing capacity is 25m1 /cay, equivalent 

to 675Dm' /year. ThE plont will operate at three shifts 

per day throughout th~ year and in the calculation of full 

capacity pracuction, a 10 percent down-time allowanc2 is 

82. A ~escriptian of the process, togeth2r with 8 block flo~ 

diagr2m is £ 1~n in Appendix I which also li~ts the 

equipment r~quirLC using BISON production technology. 

I 
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83. The investment requi~ed far the recc~~ended capacity is 

EJ,801,000, cf which E2.72 million represents macr.1nery 

and equipment, while land, buildings and overheads represent 

E466,000. In Appendix II a full economic analysis is 

shown together with 2 cash flaw statement. 

The investment requirements are summarised as follows: 

Imported ma~~inery (at site) 

Local equipm~nt (at site) 

Foundations, asse~bly, vehicles, offices 

Total machinery and equipment 

Land, Buildings, including overheads 

Preliminary expenses, housing 
Werking capital 

TOTAL INVESTMENT 

EXlOOO 
1633 

459 

628 

2720 

466 

365 

250 

3801 

84. The unit cost structure indicates a lctal manufacturing 

cost cf E200.9/m' an the basis of costs of raw material~ 

at the Nhlangano site. A decision in favour of wood rather 

than bagasse is taken on beth technolcgicul criteria 

(para 55) and costs at the Nhlangano site (para68) 

The unit cost structure is summarised as follows: 

Variable Casts 

Wood, cement, chemica~s, water 

Energy, Blectrical and thermal 

Tools and ~aintenance 

Sub Total 

lli.§'. Casts 

Wages anc salaries 

Overheads, incl.sales EXpEnses 

DEpr2ci2tion anc int~rsst 

Sub Totc:l 
TOTAL UNIT MANUFACTURING COST = 

53.64 

9.16 

a.44 

71.24 

44.% 

17.43 

67.27 

129.66 

200.9 

I 
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Sales. profit 2nd R~turn on lnvestmsnt 

65. Cement bonCed pcrticls bocrd has not so far been menuf 2ctursC 

in Swaziland, and the sal2s pric2 for the product cannot, 

therefore, be a~solutely fixed. The eccnc~ica ~f the 

project show that a gross profitability of betwen 17 and 

35 percent can be achieved at an ex-mill price of up to E.300/rrr 

Since the product is new to Swaziland the cash flew, break 

even analysis and returns on investment are calculated at 

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

of comparison the range E250/m' to E300/m' is used in this 

section, and Appendix III develops this theme using a 

sensitivity analysis to test the influence of chenges in 

variable and fixed casts in association with ex-mill prices 

of the product. 

86. Sales, profit and returns an invP.stment are shown, using 

the same assumptious as those used in Appendix II, namely 

impart duty is assumed ta be ~ere. 

Sales 

Sales 

Sales 

depreciation of equipment and buildings: 

NIOCS information. 

- equity capital: 50 percent of investment 

investment loan 50 percent cf investment 

- wages ~nd salaries: NIOCS information 

erofit and return on Investment 

volume (m' /year) 6750 6750 

p:..ice (E Im' ) 300 275 
6750 
250 

Sales Revenue (ExlOOO) 2025 1856.2 1687.5 

Minus production cost, before 

Dep~~ciation and interest (ExlOOO) 902.l 902.l 902.l 

GROSS PROFIT 1122.9 954.l 785.4 

Total Investment (ExlOOO) 3801 38111 3801 

Gross Return an investmsnt (%) 29.5 25.1 20.6 

Minus cepreci2tion 2nd inte1es.;/ 454.l 454.l 454.l 

Net apErating prafit 668.8 500 331.3 

Equity c2pit2l 1900.5 1900.5 1900.5 

Net rE:turn on Equity C2pit2l CS) 35.1 26.3 17.~ 

!} ~eciation and- in-'terest ere shown as applicable to the 

5th and 6th operativE year of production, 1.2. year 7 and 

8 in the cash flow Appendix II. 

I 
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Tc.establish a merket far the product e wholssale price 

must be c2lcul2t2d. This calculatian has been based on 

the three 2x-mill prices shown above and includes a 

consiaereblE El~ment for transport from Nhlangano ta the 

incustri2l corridor between Mbabane anc Menzini. The 

established transpor~ costs is EO.l/km/tonne. Allowance 

is also mace for carnage in transport, expr~ssec as a reject 

allowance et Wholesalers yarc. 

Estimated WholesalE Price 

Ex-mill price (E/mJ ) 300 275 250 

Whal.:selers mark up (16%) 43 44 40 

+ Sales expenses (4%) 12 11 10 

+Freight, lOOkm @ EO.l/km tonne 12 12 12 

+ Tr<msfer expensEs (1%) 3 2.7 2.5 

+ Rej£:ct ailowence (7%) 21 19.3 17.5 

WholeselE price (Elm' ) 396 364 332 

Wholesale price E/m2 16mm bc2rc 6.3 5.8 5.3 

Finally, to ~st2blish th~ competitive pasiti8n of the 

boar: its cost in use must bE establishec. This ~l~mcnt 

woulc most usefully be s~rvec by comparison of a complet~ 

house structure between conventian2l methacs, e.g. cement 

block structures with currugatec medium roofing 2nc a 

com~l2te house built from c~ment bondEd p2rticle boerc 

units febric2t2c using timber freming elemEnts. At thE 

present timE such a comparison cannot bE mace. HowEvEr 

from informati8n suppliEc by the Biscn Compeny on projects 

in Asian countries 3 c2lculction h2s b&En mcde on th~ 

unit cost of Erccti~n ~f welling units only. 

I 
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ThE bcsis af this c2lcul2ti~n is th2 on sit2 f2bric~tion 

of w~lling using cEmEnt bonc~c ~crticl2 bo~rd, 16mm thick, 

nail2c or scrEw~c =nt gluEc to pres2rv~d timbEr fr2mEs 

consisting of 3 vErtic2l stucs 2nc t~o horizontal rails 

(50x70mm) in 2sscmblEC units of l.25m x 2.30m. ThE wall 

panels 8rE int2rc8nn2ct2d by galv2nisEd bolts aft~r 

elastic joint strips havE b2en pl2c2c bstwEEn st112s. 

It is aesumEd th2t interior facings af gypsum board will 

be used to complet~ a double woll structure. Local materials 

have been cast2c at Wholesal~rs yard prices, except the 

timber component which is casted on the information received 

from a laccl miller who Manufactur~s presErvec structural 

timbe:r from incigenaua softwood. EI",h'ty fl VE rrf walling 

(interior and 8xteriar) has beEn assumed for c law income 

house design based on 35m2 living area. 

Putative Cast of W2ll Constru=tion 

Cement bonc~c particle bcnrd 

85 rrf 

Int2rior gypsum baarc 

85, 2 
. 2t E4. 25/rrf 

Lumber fr3ming, presErvEd timber 

l.Om3 2t EllO/mJ 

Hardwcre, inclucing joint strips 

Exterior wall paint 

Labour 6 man cays, skilled 

l;:ibour rates + 3Q % supervision 

Total 

Cost per rrf E 

E/m2 -
5.3 5.8 6.3 

450 493 535.3 

361 361 361 

110 110 110 

70 70 70 

38 38 38 

40 

1069 

12.6 

40 

1112 

13.l 

40 

1154.3 

13.6 

In the Mbobant-Manzini incustri8l corricor the 2stimot2c 

cast of well c~nstruction (150mm) is El4.3, from informa

tion rec2ivEC from the Builcings S2ctian of the Ministry 

of Public Works end Cammunicctia~s (S2pt2mber 1979) 

I 
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~ Ccnclusicns 

ThE mcrkct f== ~2rticle bc:rc in n~2r n2iohtcur ccunt=i~s 

89. ThE merkEt opportunitiEs f~r resin bcncEc wocc perticl2 

boerc icentifi2c in the 1973 report for pro~ect SI/SWA/71/8c~ 

cannot be substantiated in 1979. 

90. 

(i) bec2use the incrEasing ccmanc forecest in 1973, 

2 pre energy crisis era, has not met2ri2lised 

in neer n~ighbaur countries. 

(ii) in the nearest neighbour country, R.S.~. the 

manuf 2cturers have 2stablishEd 2n ~ntrenchec 

position enc rationalisEC prcduction tow2rcs 

ccnsiCEr2bl2 benefits in scel2 economics. 

(iii) increesec c2pacity in RSh is concentrated on the 

borc2rs of Swezilenc 2nc, in tMe case ~f the largest 

menuf2ctursr, drawing a high proporticn of its raw 

matcri2l from the Kingdom. Thus the market for 

boerc produce( in Swazi:2nc is Effectively sealed 

off. 

Ci~) the m2rket~ ~respects for bag2sse bcsEd resin 

bo2rt 2rc pcrticul2rly bl~2k. 

Mcrk2t cc~crtunitics in Sw2zil2nc.'. 

(i) R2w mct~ri2ls f~r bo2rs m2nuf2cture are abunc2nt but 

thGrE is 2n increcsing 2~2rencss cf their velue. 

82gcsse is fully enc ~fficiEntly utilisec as : 

scurcs of energy and will continue to be so use~ 

2ven with th~ acvent cf 2 third suger mill. Increasingly 

wooc is mere fully utilisec 2nc un2lloc2t~c r2scurces 

2re now ccmcentr2teC: on uncer us2c rouncwooc mostly 

in the form cf th2t p2rt of th~ f2llec tr~~ which 

is prcsEntly not m~rch2nt2bl2. 

(ii) The market fer wcoc besed sheet metcri2ls in Sw2zi-

lane is neglig2bl~ if canfin~c to interior gr2c2s. 

(iii) Ccnsic~rablc merkst opportunities exist for an 

exterior gr~cc bc2rc for cl2dcing anc sheeting. 

I 



Esoeci2lly is this so in low enc rnic:!C:.~a income 

housing s~=tors whEr~ the present neec is great 

end CEmenc is 2xpectec to burgeon. 

(!.v) Canent bancec p2rticlc: toard, ~ praC:Uct nei.u to 

Southern ~fric~, has consi~Ereble ecvcntages in 

this s~ctor. It is fire proof, weather proof and 

biohazarc resistant, it c2n be mcnufacturec by e 

smell scale, labour intansive pracaes enc the product 

1s competitive with conventional building materials. 

B. Reccmmendetians 

91. ~ small scale (25mJ per cay, 6,750m' per yeer) labour 

intensive (154 employees) procuction c~p~city far the 

manufacture of cement bonded p~rticle board 1s recommended. 

The investment cost is E3.8 million (~t constant 1979 

prices),the raw materials,· weed, cement and mineralising 

chemicals are available locally. The proposec site is 

th~ Nhlangana incustri~l =state in Southern Swaziland. 

The technology recommended is that of the Sison, Bahre 

Greten Compeny of F.R. Germany. 

92. The procuct is new ta Southern ~frica enc will present a 

challenge to successful marketing: however its potential 

use is not limit~d by technological restrictions, but 

t2ther by ttie conservative nEJture of 1t1e construction industry 

anc its reliance on imports from RSh fur much of its raw 

metErials. Cansic~r~bla effwrt is tnarefare::recommendec to 

astzblish th€ product in the eyes of the construction 

industry. Beth Government and the International ~gencies 

have a role to pl2y. 

It is therefore reccmmenC:ec 

(1) That Gcvernment with the hcl~ cf the Internetion2l 

Agencies shcul~ abtein thE procuct in sufficient 

qu2ntity to manufccture 6 houses of law income 

hygenic st2nc2rc, cs cet~rminec by the best =f 

thE numEr~us :~sign ~~tions prEsently ciscussec in 

the King~cm. The 8uilcings Section of MWFC to b~ 
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thE co-arcin2ting body r2s~cnsibls for the 2ss2ssment 

af thE char2cteristics af the prccuct 2nc its cast

in-use c=mp2r2c ~ith other tuil=ing ~at~=ial~. 

(ii) NIOCS 2nd SEOCO should serve as the base for promoting 

tMe ~rocuct in the priv2te sector of the building 

industry. NIOCS being respcnsibl2 far ccucatian 

2nd prcmcticn with architects, SEDCO with the 

ecucation af ccntroctors in the use of the material. 

93. Co-arcinetion in the planning and executicn of Government 

policy on low income housing is among the statec aims of 

the Third Development Plan. Such co-crdin~tian will 

ccnsider~bly enh2nce the climate Far investment in the 

manufacture of indigenous building components 2ppropriat2 

to low income housing. Cement boncec particle beard hDs 

a kc;y role; 1c play in this context. 

It 1s1t1ercfare recommencec 

(1) that in association with the policy of co-ordination, 

representives of GavernmEnt selected frcm MPWC, 

NIOCS, SEOCO or other appropriate institutions 

visit the ~ac~r;:t _ of such. eqw,puumt_in_ w~stern. Eu.rope to 

study the application of the product to the specific 

design criteria to be accptec in Swazilanc !Md thE 

raw materials available.UNDP assist~nc2 shculc be 

reouested to rund this venture. 

(ii) Investors with same commitment ta Swaziland should 

be convassed, among them CDC beceuse the ~reduct 

will utilise part cf the ul:llllccated rescurc~ at 

Shiselweni, and it is also a.n·internatiOlia.i-orga.nisation 
specific intere-st in low income hcus.; ng. -- - --

(iii) Gcv~rnment shculG commit lean funds up tc a maximum 

8f 50 percent of the eouity but shculc net be thE 

mcjcr shcrchclder in the venturs. 

(iv) ~ joint-vEnturE =pprc2ch is recommended with manage

rnEnt in the contr8l of thE major equity subec=iccr. 

I 
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.~opc;ndix I 

THE MANUFACTURING TECHNOLOGY OF CEMENT BONDED PARTICLE BOARD 

Intraducticm 

The tEchnology of m2nufccturs d~scribec in this appEndix is 

that ascribed to the Bison Werke(Bchre anc Greten)Ccmpzny of the 

Federal Republic 8f GErmony, the concept is base~ on thE need of 

developing countries for small scale forest b2sGd industri~s which 

are self-sustaining in local mcrkets. Thus the recommenced manu

cturing procedure is both small scal2, 2sd daily production, an~ 

labour intensive. 

The process used coes not rely on high technalog) ond except 

at the crucial mixing, forming, 2nd to a lesser extent pressing st2ges 

there is a marked absence af automatic el~ctronically based control. 

In marked contrast ta convensionel ~articl~ bo2rd manuf 2cture the 

process is not en~rgy hungry 2nd the demand for Electrical power is 

furthEr reduced by the provision of c wood burning boiler in the 

conditioning stages of bo2rd m2nufacture. 

At the prapasecJevsl of pr~duction the plent will 2mplcy 154 

peopl2 using only 9 cxpatriute managers unc technicians. Un~killEG 

labour (63) semi -skilled l~b~ur (45) anc skill2c labour (23) from 

the bulk of the employment. 

ThE manufacturing Proc~ss 

ThG flow ciagr::m, Fig.l, icenti fii;;S 10 ~tc:;gt;S in thE ;iroc""ss. 

Fer th~ purposes ofd2scri~ti8n seven st2gGs cr2 i~entifi~~. 

I 
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In the lcgyerc wocc is =Gbark~c 2nc open st2ck~c for somE 2 

months to 2qualis;: the moisturEl content 2nc at th<Z sc-:rr:2 time neutralise 

the cGment inhibiting subst2nca~. ~t 2 moisture content of between 

25 and 30 perc~nt logs ond br2nches ore cut by chai~se~:into 50cm 

lengths on~ fed ta a drum flaker by o menucl operation. 

The crum flaker reduces the rourdwaad to a fluke size withi~ 

the limits 0.2-0.3mm Thickness and 30-40mm length. The 

flaker is backed by a drop out screen to remove oversized 

flakes for recirculation: Acceptable flakes ere pneumatically 

transported to a storage bin. 

Moisture Control 

The simple storage bin hes an inclined base which enables the 

manual tronsf er of particles f ram store to the conveyor which 

feeds ·chem to the surge bin of the automotically controlled 

metering scale. 

At the metering scale the particles are weighed end their 

moisture content measured in an automatic ~nd continually 

operating transfer syst~m. Variations in moisture content 

are compens8ted by acding more ar less water to the mixture 

of wood and cement which takes place at the next stage 

of the process. 

Proportioning enc Mixing 

The pr~parctian of the mixtur8 is a manual ap2ratian. 

Chemicals. For each of the chemicals used as mineralising 

2gents G 300 litr~ plastic container is used. Chemicals 

are. weighEC End mixed with wetEr to a prescribec formula 

concitionec by the species of wood used and the c~ment grac~. 

C~ment. Cement is stored in 50 kilo bags and f2C manually 

into thE mixEr from the bags. 
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Wcoc. The flckcs 2re fed from the metering 5C~lE circctly 
to the mixer. 

Th~ mixer is contincusly aper2ting intEnsive counter flow 

mocel. The weig.bed and monitored fl2kes 2re fed by a screw f2ec 

mechanism into the mixer, a pred~termined quantity of 

mineralising chemical is added and the whol~ mixed far 

severnl minutes. Next a measured quantity of cement is 

~dded anc the mixing is continued ta ensure an ~ven 

distribution of ingredients. Finally an exact quantity of 

water is odded predetermined by the ~oisture content of 

the wood flckes, and mixing continues. The mixing formul2 

and times are contrcllec in a batch operation so that a 

control can be exercised with each mixture •. Once production 

has reached capacity level only minor variations in the formula 

and mixing times are anticipated. 

The mixer discharges into a collecting bin from which 

the mixture is taken by conveyor belt into the surge bin of the 

forming station. 

Farming 

The heart of the process is the stationary fo't'TTling station 

which spreeds a symmetrical mat ante a series of caul plates moving 

on a conveyor belt ancerneath the farming heac. 

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

way that each caul hes n small overlap with the following ane. The 

quality of the forming, and particularly the density and tolerencE 

of the final board, is concitianed by the accuracy of the spread 

of the mixture onto the caul plate. The mixtur~ is heavy and vie~oue 

requiring a fine tolerance mocificatian of the conventional particle 

boarc forming head, and it is on this mcdification,at present available 

only from the Rison campany,that the success of the small scele 

menuf2cturing capacity cepEncs. 

I 

I 
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The f~rming machine produces an endless mat of cement 3nd 

wood flek2 mixtur~ which is spread over the overlapping caul pletes 

moving on a conveyor b~lt bene2th thE faming head. This endless m2t 

is sep2r2tec into indivicual gross sizec boarcs, an accerlating 

release 2llaws coch c~ul to s2p2r3te from its neighbour. After 

sGparatian the cauls continues on anGthEr conveyor to the loading 

station. In so doing each caul passes under a contact roll which 

dotects a badly spread mat. The conveyor is fitted with a dumping 

device which enables a badly formed mat to be deposited into a 

container from which it is transferred back to the main feeding 

conveyor between the mixer and forming machine and hence re-circuleted. 

After passing the control station the caul with mat is 

transferred by a short conveyor to a loading device consisting of 

a monorail and electric overhead sissor-haist which grips underneath 

the caul lifting it into place on a stack of ll'Bts ready far pressing. 

Pressing 

A simple hydraulic cold press is used supported by an on

laading carriage. ThE on-loading car=iage carries a stack of mets 

which ere fed directly into the press. The press is closed, 

compre~sing the stack of mats ta its final dimension. This is 

determined by the number of beards to be pressed, and the board 

thickness. The pressure appliEd will cepend upon the final density 

required of the board. 

The stack of mets is now clamped while under pressure, the 

press is released and the clamped stack removed via a winch onto 

a carriagG which moves on rails to a storage rail track. 

A series of storage rail tracks leave the press so that boards 

may be allowed ta set while undsr restaint f ram the clamps attachec 

at the press. 

I 

I 
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Setting Curing and Goncitionina 

The setting ~f cement is ~n ~xGthernic reaction and setting 

usually requir~s no tcmper2turc conditioning provided that acceratec 

setting is not required. In Swaziland conditions 3 setting time of 

some 14 hours will be necessary and as winter temperatures at nigh+. 

might be low facilities ta caver the setting boords with tarpaulins 

will be necessary. Alternatively a simple well in6ulated chamber 

might be constructed over each rail track which might, in exceptional 

circumstances, be h2atcd with a gas fir~d hat air dryer. 

After setting the laadEd carriages ore transferred on their 

rails back ta the press wh~re the clamping device is removed. From 

here the unclampec carriage is removed ta an unloading station 

where the boards ore sepcrated from their respective cauls by means 

of an electric suction hoist mounted an a monorail. 

Ponels ore lifted from the cauls and placed on a pallet 

for transport ta thE storage department. Geuls are lifted in the samE 

way and plac2d on a transf ~r truck and pushed to the caul inf EEC 

system where they are brought into circulation egain after being 

brushed cleen anc coated with an oil-emulsion release agent. 

Palletising the boards facilitates transport by forklift 

to the curing station. Curing is effected by stacking the pallets 

each holding its stack of boards in cmbient factory conditions for 

2 or 3 w~eks. 

Finally boards are conditioned ta the required moisture 

content. Far this each board must be separated. Boards are lifted 

by vacuum hoist and plac~d in a vertical position in racks at 50mm 

spacing. These ere mounted on carriages that run an rails and are 

pulled by driven ceble through a conditioning chamber which hes a 

cross flow hot eir circulaticn system. The hot air is provided 

from a wood firec boiler, approximct2 rating 0.6G c2l/h. 

I 

I 
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The curing chembzr, one sztting chamber, if required, are 

c~nstruct2c from. czment bondec particl2 board abteined fr~m first 

production output. 

P~nel sizing, storage end shipment 

Sizing is effected by two double-end size saws in tandem. 

Standard carbide tipped sews are used and the machine is hand fed. 

Cut to size boards ~re palletized for storage and shipment. 

List cf Equipment 
This stud;r is based on_ a. ~roduction capacity_ of 25m3 /day, using 

equipll!_~_nt lists_supplied JJ;y: _____ _ 

Bison Werke Bahre and Greten Campany, 

325? Springe l. 

F.R. Germany. 

Appendjx I Table 1 lists the locally provided equipment. 

i 

I 
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~ppendix I Table l 

List of f2ciliti~s and 29L•ipment to be supolied locally 

1. Debarking tools 

2. Log splitting equipment 

3. Wet f l~ke storage bin (wLad or concrete) 

4. High voltage electricalsuitch gear: low voltage 

distribution, cables, limit switches and mounting 
meterials 

5. 3asic electrical installations of factory building 
220/380 volt supply 

6. Vehtilatian of build!ng: chimney stack. 
7. Pipelines and fittings far; 

compressed air, process water, waste wate~ enc 
usual offices 

a. Supporting structures far mechanical and pneumAtic 

conveyors, installations, gangways m~chinery 
foun~ations etc. 

9. Compressor, capacity approximately 2N/M'/min 
operating pressure 6at, 

le. Fork lift truck (6 tonnes) 

11. Fire precaution and protection equipment 
!2. 600 caul steel plates 

l,40Cmrn x 2,800mm x 4mm 

13. Maintenenc2 and workshop equipment 

14. Quality control equipm8nt, general control of woad, 
cerr.ent, and chemicals. 

15. 200 transport p~llets 1250mm x 3,200mm 
16. Fleke bin 29:113 capacity 

17. 20 rack c~rriages for conditioning channel. 



-·- -- --

c!Ol'Jt:>I T10 N 14 G 

\ l \ Woob PL.AKE:" ' MOl~TuRE- rt- e .. H\M5E_({, 

/ / ar..d.. ,' M~~~R Cu QIN~ w JJ --"'LI 
~~ SToQA~E s~AL~ A~E~. ~~ ~·- 11 

r 

J 
I I' • LOA.bl rU~ -;?ACK..,. 

'II I ---
/ ~ ~ . 

] 
I ,/ / 

CE't.\E.NT \ ''Bo~~ \ 1.-:."~-e<. ' 
\'l/ooD STct<.E. / ~ • 

· LUJNl~R. Y1eb 
f " Fh.Ov../ CLA'\'PE't:> MAT I' 

Ml~~R_. / 
ST~~~ Cl-\EMiC.l\L " 1'C'Et.'\eNT ~--\----. 

..:\<\tl M1"lC.1NC-i """'cl ,;.. \ / ,, 
-"2 K.K PA.oQ..~~> I' 

t)i::r.J\ \N"ATl!f::. ~ !.- 11\.~ETT1N£; l .I°'. 
\. / 

~ , ,~ 

IM•-.. •NC~ • C'0Ll~f1N~ / ~ARE A. ' 
"\- !SIN ' e,,r--.1 Y ' 

APPENl>IX 1 rr-iuj ).... "" ,..+.. \l/ 
- \ "' i..:.._ - -- --f-: --- ., ,.I' 

lJ 

c 

-7--
c\'>S·~tt,l 

fV\D\ "- U <A. I~':) 

R c. .j ~.:. \-<4l M ~ t...-, /I' 

BOAR)> l{l\t\T I PRESS 
r'S-(er rl ~ Fo~N\1N.~ --;>- Ce>NVEYOA, -,>-- -+,-

1A((t1c M l\C" 1NE:.. Cow - '+( .· ,I I"-

'

CA.Lt'- .,. ,1 / ,/ ! C-'\uL , 

,{12r C'.LE.o.N ' ,-.. __ ' T::> " RELCA.~E.... ' 
-" L-C.-(.ul '"~C:urfl , 

c·~,.._.l c:-,'f T r~o~-;, Pd RTI ~'--E 7?->oA. i"?.)> rt~ Ovy' ~1-1£'€-,-

\Jl 



- ~2 -

AFFENDI~: E 

ECu~~Cr·iICS CF CEi•!E~JT 51.JrJuED FARTICL:: 

SC ARD i· ANUF ACT URE I ~J 

Intr~~ucti'.:n 

Th~ ~rc;:cs.:c'. m2nuf=cturing c::;:cci ty is sm2ll sc2lc;, 25mJ 

~2r c2y, but ~ c2pit~l int~nsiv~ :p~r2ti2n is 2voi~~~ by r~cucing 

automation within ths prscsss tc o mini~um. 

This Append:U is p rcsl.int2c'. in 5 td;llds, with comme::ntccry 

1. Invcstm~nt C8sts 

2. MotEri2ls en~ Energy Ccsts 

3. ill<:;;cs ::mr'. S<Jlcrics 

4. Mcnuf2cturing Ccsts 

5. Unit Cust :nc brcck cVGn cn~lysis 

6. C3sh Flow 

All tables relate to a plant with a.n installed capacity of 6,75Qn3 per year, 

equivalent to 25m3/day (operating 300 days - 10 per cent). 

A. COST STRreTORE 

Investment Costs Table 1 

Ci) Ccsts er~ bcse~ ~n monuf:ctur2rs inform2ti~n sup~li~:: 

by BisGn, Werk~ Bohr~ anc Grctcn nf th~ FcdEr2l 

Rcrublic 8f G~rmony, in JunL 1979. 

(ii) Ir:ir-c:rted mr:chincry qucta' in US 3 hc:s b~2n 

conv~rted tc Em2l3ngcni et th~ rctc El = US S 1.2. 

Ciii) Lcccl costs ~re.. cstimctes cnly supplir:~'. t.Jy buiL.~inc.:; 

ccntr~ctr:rs. HcwEvLr as Appendix I shews loc:-1 

~qui~mEnt i~ net ~ifficult t2 ctt2in. 

Ci v) Ccsts cf t.:uiL..:inr_-;s -::no:.'. lend a.re t2s"'...: en th'"' 

NI~CS ~utlic2ti~n "A Guide f~r Inv~st~rs in 

s~~zil~nd" putlish~~ in Ncvcmb~r, 1578. 

(v) ~re oper~ti~n=l st~rt up ~xp~ns~s inclu~~ ~ 

subst:;nti':"l elemc:nt E2Cl0 ,CCC f~r hr..:usinr;;. This 

h::usinc;. 

I 

I 
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~i) .ill c=st.s c:re easec:. :3n t~e a.ssur.i::i:i..:n tn::-<: ~ne 

~~nuf2cturin~ c=~~city ~ill b~ based a: ~hl~n~ano 

(ii) ~"lill gate.. c;:sts :!r·a incllrie.d thr::t..c_;hcut. 

(1) ~ages and Sal~ri.:s ere based an the NIDCS public:::ti::m, 

anG increased cy 10 p~rc~nt to allow fer incrceSc5 

in tr.e past year. 

(ii) A wcg2s su~l~mEnt ::f E5.0 per w~~k h2s bc~n 2ll~wLC 

in li~u ~f the =lt~rnativc ~r~vi~icn ~f r::ticns. 

Menuf;;;c-turing Ccst s ::nd Unit G.:sts. T~tl-= 1... ~nc 5 

(1) Both thest; t~t:lEs are derived fr::m T:;blcs 1-3 in 

th~ c~lcul:::tions of r:::w mct~ricls costs. 

!ii) Deprecic::tian <::nd Intc;r~st are c:Jlculatad from thE 

cash flew, presented i. T2t:lc 5 :::nc ::r~ 2verages 

of th~ 5th enc 6th op~r~ting ye::r (7th ~nc 8th 

y~ars r£5pGCtiv~ly) 

Summery of Rt:::t.; M~t~ricl :".!nc Lcb::::ur r:..:cuircm2nt 

1. Wood enc cement =r2 th~ mwj8r r2w m2t~ri::ls r~auirsmcnts. 

At 25r:f producticn pGr c~v. 675CmJ per ~nnum the wood 

requirc.m~nt i~ cs f=llow~, oven dr;ywood. b2si; 

Bocrd manuf2cture = 1,890 mt/2nnum 

Thermcl En~rgy = 900 mt/~nnurn 

T:t2l (Ov~n ~rv b2sis) 2,790 mt/=nnum 

Ti::tal r~qui=e;rn~nt from thii. forest, (green wood bzsis, 

uni ts m.J ) is estimated as . 6. cocr-J 

c~m~n~. 2nnucl c~nsumcti:n 5,198 i71.t , 

2. L2!:our r;_aui.!.:t:mcnts a~ sumr.i2rised. ~s f::ll.:~s 

I 
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Skilled 23 

Sc;mi skilled ' c: u. _, 

Unskilled 6J 

:::,1 -..,-

Dev Shift 

,..., 
';,• 

~n 
<::.u 

21 

Ev: nine 

7 

13 

21 

A three- shift per day operation is proposed. 

___ Table 1: Investment Costs 

1. Invcstm~nt C~sts 

Shift Ni::ht c:. ; .,. ... _n_, ..J 

7 

12 

21 

E~1oco 

Importec mcchinr.;rv ! .o.b .. (incl. 1 yr. spares) 1496 

Fr£ight ~nc Insur~nce C7%) 105 

C.I.F. V2lue 1601 

Clt::aring 2nc tr::=nsport to site (2%) 32 

Gest Qt site cf impcrts 1533 

Local aquipm~nt (estimated) ~50 

Trcm•ilart to site, insurance (2%) o 

C.:;st of laccl ecuipment 459 

TOTAL E4UirMENT C8ST at site· 2092 

F r;unr':!tions/ assembly'· (20%) 418 

Cff ic;:;, ecuiPment/ve liicles 3C ----
Sub Tatel 2540 

Engineeri~g 50 

i·1ill cantir.gencie s (Si Sub T:::t2l + encin ee nnc;) L30 

T LiT AL r~ACHH~ERV ;.r;D E::UH-i·.C:i~T 2720 

L2nd <md Site preparation ( 7ho) NIDCS 21 

Oui l~ini;s ( 12.0 x 32m.@ ElOC, m2 NICCS) 3&1 

Ccnst=uctiDn costo, hausin~ f:r ~x~cutiv_~ 

~ · i ; ~ e Tot · 
,-h ... :71~n:::-:-·1 ~xpens S..~-~--------------
.Jc;.·l<inc; Capita: 

T~T~L ~NVEST~E~T 

I 

I 



'!'able 2. ¥.aterial and Energy Costs 

Wood 

Consumption of ovendry wood 
Unit price (green wooci) 
Annual consumption (ovendry wood) 
~'lnual wood costs (allow 2 ton 

green = 1 ton dry) 

Cement 

Consumption of cement 
Unit cost (basis E2.85/50 kilo bag) 
Annual consumption 
.Allnua.l cement costs 

Chemicals 

1~% of cement cost 

Water 

Consumption of water 
Unit price 
Annual consumption 
Annual water cost 

TOTAL MATERIALS COST 

Electrical Energy 

Installed Power 
Load Factor 
Consumption/annum 
Unit price 
Annual cost 

Thermal Enerp;y 

Consumption 
Thermal energy consumption/annum 
Calorific value of fuel wood used (O.D. basis) 
Consumption of Fuel wood 
Unit Cost 
Annual cost 
Additional tu.el oil consumption 

15% of fuel wood costs 

Total fuel costs 

~ (lump sum) 

Consumption of knives, sawbla.o..es, chain saws 

Maintenance (lump sum) 

Consumption of spares, oils, greases, 
cleaning materials and sanding belts 

TOTAL ENERGY AND MA.IllTENANCE COST 

Unit -
kg/m3 boa.rd 
E/ton 
tons/year 

E/year 

kg/m3 board 
E/ton 
ton/year 
E/year 

E/year 

m~m3 board 
E m3 
m3/year · 
E/year 

E/year 

KVA 
0.1 
1000 KWH 
E/1000 KWH 
E/year 

Kcal/m3 board 
million Kcal 
Kcal/kg 
tons/year 
E/ton 
E/year 

E/year 

E/year 

E/year 

280 
7 

l,89G 

26,a60 

770 
57 

5,198 
296,285 

35,554 

2.0 
0.28 

13,500 
3,780 

417" 

1,655 
28 

"16,340 

0.4 
2,100 
3,000 

900 
15 

·13,500 

2,025 

15,525 

16,COO 

Lll,CCO 

118,865 

I 
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Table 3: /ia.ires a.nd Sa.larie~-

~2CES ~nit 

Skill~= l=bcur (23) 

S~mi skilled 12bcur (LS) 

Unskill~c 12bour (63) 

Tatel 131. @ ES suppl~mcnt 

Tct2l Wc~kly wag~s 

10% Saci2l s~curity 2tc 

Tct2l. W2gcs p~r week 

Tatel w2gcs pEr y~2r 

ElE:. 5/ week 

ElS. 5/week 

El4 .5/ week 

5.0/week 

Exl000/2nnum 

Scl~ri~s: M~n2g~m~nt & Tcchnic8l Unit 

GEncral ~en2gcr El800/mcnth 

Pro~uction Manag~r El500/month 

T~chnic2l Menog~r El500/manth 

S2ks Mcnr::gcr . ElSOO/month 

Chi:f Engin~cr El500/rnont~ 

P:-ccucticn E 400/month 

~ssistant engineer E 400/mcnth 

Cher.iist E L.,QQ/;nonth 

Assistcnt Chemist E 300/month 

3 Fort:mt..n E 250/month 

Tot~l ~2negemEnt & T~chnic2l ExlOOO/~nnum 

Offic...: M2m:gcr 

2 ~ccounting Clerks 

2 Acministrctiv~ cl~rks 
2 Sc;cret2ri2s 

1 Driver 

3 Sccuritv Offic~r: 

TOT~L WAGES ~ND SALARIES 

E 400/rnanth 

E 250/mcnth 

E 250/:ncnth 
E 200/manth 

E 100/month 

E 100/montr. 

C:xlOOO/:-nnum 

425.5 

913.5 

655.0 

2736.5 

27J.5 

3010 

156.5 

21 600 

18 000 

18 ODO 
18 ODO 

18 000 

4 800 

4 BOC 

4 800 

3 600 

9 000 

120.C 

4. 600 

6 000 

6 000 
4. 800 

1 200 

3 600 

2G. L1 

303.5 

I 
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Table 4: )ia.nu:acturin.:::- costs 

It<0m 

Rew Mat~ri2ls 

- Wood 

- CE::ment 

- ChEmicals 

Energy anc oth~r m2nuf 2cturing Costs 

- Electrical 2nErgv 

- Therm2l Energy 

- WEJt<:r 

- Tools 

Wnges c.nc S2lories 

- WagEs 

- Salar11;.s 

DvErhe2c!s 

- general averhe2c @ 10~ 

=..§_zlEs an~ prcrnotional Exp~ns2s 5% 

F-roduction Costs 

- before dEprEci2tion ~nc int~rEst 

- dep~ec12tion ~nc 2mortiz~tion 

- int~rcst on 102n (11 1/2~) 

Tatel m2nuf2cturinq cost 

Cost ~~r m~ bo~=c 

E/annum 

E/2nnum 

I 
6 750 

26 460 

:?.56 285 

35 554 

358 299 

46 340 

15 525 
.., 780 _, 

16 000 

41 000 

122 645 

156 500 

147 000 

J03 500 

78 444 

39 2'"''"' ~'--

117 666 

902 110 

331 762 

122 350 

454 112 

1 356 222 

200.9 



- 58 -

Table 5: Unit Costs break-€ven noint and safety ma~~i~ 

Ct:P2City 

Vari2bh Costs 

- Wood 

C<:mEnt 

- ch~micals + ~~ter 

- 8lEctric2l ~nergy 

- th~rmel ~nErgy 

- tools & maint~n8nc~ 
- matt:;ri2ls 

Fixec'. costs 

- wages and sal2ri~s 

- gEn2r~l ov~rhcads 

- seles :xpenscs 

- d12preci2tion 

- int2n:st 

SUB TOTAL 

TOTAL MANUFACTURING COST 

Estim2t~d S~lling ~ric~ 

hinus veriablc c~sts 

- Unit c=ntribution 

TOTAL FIXED COST 

Break Even Faint 

S2fety Margin 

Cost From T2blc 2 

E 26,460 

E'.?96,285 

E 35, 554 + 3780 

E t.6,340 

E 15,525 

EloOOO + E41000 

Sub Tct2l 

CLlsts from T2bl2 4 

E303,500 

E 78,444 

E 39,222 

Aver2gc yt:.2r 7 

13nc 8 from c2sh 

flow 

= 5 + 6 operative 

E/m~ 

Unit 

Elm' 

c,75o 

3.92 

43.89 

5.83 

6.86 

2.30 

8.41.., 

71.24 

44. 96 

11.62 

5.81 

4'3 .15 

18.12 

129.i:·5 

200.9 

250.0 

71.24 

178.7:: 
~-----~-~---~~~~~-~~~--

ExlOOO 875. 2 

4 ,90G 

% C2p2ci ty 28 ...___ ... ___ ... ________ ---------------
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FHCJECT ECOrJOr-;tcs 

The following 3Ssum~tions =~~ly. 

Ci) Import cuty on ~qui~mcnt 

(ii) De~rcci~t18n on m2chiner~ 

2nc:! o;qui!Jm~nt 

= 

= 10 VEars 

(iii) 

(iv) 

(v) 

(vi) 

Depr;:;ciatiwn an t::uilc!ings = 20 ye<:!rs 

Depreciation of ~reliminnry expenses = 5 ye~rs 

A scheme of equal instalm2nts was us~~ with cash flow. 

Equity ca~ital = 50 perc~nt =f investment 

Investm~nt loan = 50 percEnt af investment 

(vii) A schsne of bcn repeyments was uscc beginning in 

yeer 5 af the c~sh flow with 16% rs~~yment, enc th~n 

by z~ increment~ to veer 9 when the final 24% 

pcyment is made. 

(viii) Pl=nt delivery will take no more than one year. 

(Veer 1) from the ccte of crd~ring 

(ix) Erection and. 1nstallction 41111 be completed. within 

ane ycEr (Year 2). 

(x) Procucticn will b~gin in the lcstqua.!"ter of Vear Two. 

(xi) Pr.:Jductian sch~culas ~s fellows: 

Veer 2 - stErt up 

Year 3 - 50 percent copccity 

Y~ar 4 - 75 ~erc~nt c=pacity 

from Ye~r 5 - 100 p~rcent c2pccity 

(xii) Unit vericcle casts wiil b= 

- d.'uring YE.~r 3 = 120 psrc~nt 

- during yr-::::.r 4 = 110 perc2nt 

- d.uring 1,.'G::r 5 = 105 vercc-nt 

- f ra11 ye.er 6 = 100 percent 

(xiii) The minimum calculated e:c-mill price Jf E250/:n3 

hes been used thr~ughcut th~ c~sn flGw. 

Ci 1J) No a.llcw~ncEs ::re made f::::r t::x liJtili ty. 

Summery anc Ccnclusi:ns ::f C2sh Fl-:t.u ,-.nc:lvsis 

l. ThE. c2lcul~ticns shew thct a sm2ll sc2l~ l~ccur int~nsiv: 

~l~nt f=r th~ production Jf cemEnt bonC.ed pcrticl~ ccrr~ 

c2n b~ a. vi~ble operation. 

I 



'Pctl>le 6. 1-'rofl t m!!1__Loso Eatimatlon amJ Cash Flot.1. (25m' p1.2r dav) CUnitc E x lOlllJ) 

VEhH 
cr,PITAL ~Units x ElOOO) 

l 

f·tmt'Ll - cquit\ ll125.t 
- lrn;n 

funrlE- !-illliscrit ul totnl 1425.fc - -- . ---·-·· ----
C~PITAL E~PENCITUAE 

Equl: ~rtt iil'Englm:crlng i 992.L· 
Li ml, BLilr:in£ti, foundations J50.0 
iJ."c-C[ l.t·~t.ium 1 f, otort-up coats 03.0 
Liurkim cn~·1 tc: l I 
.!OT 1':.~ _ _jJ~'!.t:_~T!'!f ![f_!XPE_~J.?__ __ 1!!25~ 4 

lJf'EfH.TI1111.~ SCHE OULE ·---- -- - --------
Inc1J111L. Snlu.i ~ linnrrls (E/nl 250) 
i',lnm. : :11H 11.11_;U nn c11oto (hLfnr~ rlL'prc
cli'tlun~ 

CiHOSS f fWf IT 
hi nu~· - lnt.~H st chorgeA ( 11. 5.) 

-- D ~pr: t tinn 

NET rno1 IT (LOSS) 

fJlu:J - r l;1ru::iFJtion 
-~ c..-.sh ~;1 n--.rat<;ll 

r-;1rn~0 - L Jr·n n:~paymLnto 

N--.\.t, c~~uh fJot.1 

f.LJl•ILJLAT J.V[ f.i=.Sll FLOW 

2 -
475.l 

1805.5 
2280.6 -·-
172?.6 
116.0 
282.0 
155.0 

2280.6 ---

3 4 5 ,_ 

95.0 
95.0 

f--

95.0 
95:0 ---

843.7 12f.5.6 1687.5 

499.;t;_ ... -7..! 2. 5_ 926.0 
Jt.4.6 553.1 -7Gl.5 
218.6 218.G 210.6 
368.3 368. 3 3f:8.J -- __ ... ___ ·---

(-21,2.J) (-33.8 1?l1.6 

368. 3 J68.3 368.3 
126.0 331._ 5 51,2.9 ----·---- - 3011. l 

126.0 33lt. 5 ~3fLO 

---·-·----
126.0 '460.5 699. 3 

: 
----··- ----- -·-·--

6 

I 

' 

16B7.5 

902.0 
-785-.-5 
183. 5 
368.3 --
233.7 

368.J 
eio2-:n ----
342. l 

259.9 
---
'j5':J.2 

----

? !a 9 l fl 

I 
] f.iB?.51168?.51: 1607.5116W/.5 

- 902.0 
?o~5 

_'2fJ2 .(}, __ 1J[)2 -._!)_ 
?P.5.5 ?E\5.5 

--
11· '·. 2 
.:::68.3 

!..i :::1 .l. 
-·----l~~'J5._3J_ ?1)5=)-

~)02 .o 
-rf85.5 
100.5 
295.3 

43?.tJI 1,<Jo.;i 

2 9 5. J ::· 'J 5 • -~ 

-?33. l 705" !: ------ ---

273. OJ 389. 7 
__3_f.B. 3 295. 3 
fl!; 1. 3 ___ 685. n 
330.11 418.1 t,5(1. l 

2~~1. 2 21-1IJ. 9 277.0 ?tEi. ~' 
----··-- t -a-----·---• 
220.4 l11;87.3 l l/Gl1.3l251,~J.1l 
-- __ _.._ ... _____ .. ·---·--··~ 

~---
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shewn. (para 86 to be 17.4 PcTCEnt ~t th~ minimum ~stimcted 

~x-mill ~rice of E250 Im' risin~ tJ 35.1 ~~rc~nt if thE 

m2ximum Ex-mill price of E300/m' is us~~). 

3. A lGw m2rk2t ~ricE hes b2En chcs~n f=r thE c2sn fl::iw nn2lysi8 

to 2llcw m2ximum ~EnEtrsticn int~ th~ morkEt agcinst 2xisting 
builcing mct2ricls (pera 08) • 

. 4. A.t tht: modest ex-mill price and the consr::rvative repayment 

sch8dUlE shown, the ccmp!Et~ locn repaymsnt is mac2 in Vear 

9, 2nc by year 10 the cumulntive cash fl::iw hes cove·red the 
initial equity commitm~nt. 

S. By Year 6 a modest return on equity :if some 13.5 ;JE:rc8r.t c2n 

be mode, ot this time there is an Jption either f:Jr 

~x~ansion or, with the build up of the market for the procuct, 

div~rs~fic2tion into builcing ccmponent manuf~cture 2ssoci2ted 

with prefabriccted hcus8 construction. 

I 

I 
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Cement bonded particle ~osri is ~ ~ew ~reduct iL 

sw~3iland 2nd there is ~o experience of the effect of 

changes in costs :::if :na::mfo.cture or e2t.:'.Jlished. :na::-ket 

?rice in the Ki!:.gdomo A sensitivity analysiz has therefore 

been prepared on the basis of the assumptions used in 

Appendix III, and particulo.rly the Cash Flow Analysis, 
(Ta::, le 6 of Append.ix II ) • 

Usi:::.g the basic ex-mill price of E~50/:n3 
3S the basis 

the following 2,n2.lyses h.:-ve been e..tte::::rpted. 

A. E~fect of increasing ex-mill nrice 
Assu:::rption 1. B3.sic calculations Appendix III 

Ass'lllllption 2. Incre~se in ex-mill price to ~~75/m3 

Assumption 3 • Increase in e:x-mill price to E3CC/m3 

B. Effect of incresses in I"T..:~nufs.ctll.ring costs 

A.3sumption 4. 

Assumption /o 

Assumption 6, 

1C% incresse in variable cost 

using ex-mill price of E250/:n3 

1G% incre:::se in fixed costs 

using ex-mill price of E25G/:i3 

18% incre."3-se in tote.'... costs, 

using ex-mill price of E25C/c' 

C. ~ff e ct of incr~e..ses ir: interest rste 

Assumption 7. 

A.szumptio!'.l 8, 

incre6se in interest rate to 13%. 
usi.=.g ex-!!lill ~rice of E250/::i' 

i:icre.s3e in interest rate to 15% 
• '11 • +' -r~'/] using ex--!.li.... price o ... .:..c. ·:/J1:::. 

The e!fect of theze :::.ss~:;tion s_re show:: ir~ -chree t:i.ble.s for 

j 

j 



--- ::: -
, ___ .., __ _ 

----=::.:... j ~ _..!.. 

_'r"' ___ _ 

~=--_:...\_,_:. 

- :;:: 
~ ..... 

-,...,c:: ::.~/""". ::. ( ./ ./ '-' ~ 

Sales ~rolu:::i.e (:i3 /y;;;a.:::) 57S-C 675C 675C 
Sales revenue (:=:x:·:cc) 1687 1856 2C·25 

oc2 0 S·2 rlinus Prod. Cost (ExlJC::) 902 
~--------------6,_.----------------

G r o s s Profit (ExlCOO) 785 954 1123 

Ir.vestment (ExlCCC) 38CC 38CO 3800 
2c:: -:::: . . -a ,... c: • ! Gross B.etu=:::i (%) 20.6 

~--------------..... --------------~ 
~c:~ 1.J.. ::l,!_ lli:lus deIJreciation and i.:1:terest (3:d.CCC) .... =..Lt. 

~--o;_-----------""----------"'-----
:NET ?ROFIT 331 -.~(' 

)1...-v 669· 

l9CC l9CC 
~6 ;;:: c. • < ~ t: --d<•c: 

COI1I'!ENT.ARY: 

The effect o.f i.:lcreasing ex :rill price by ::regressive stages 
of l.:' perce!:..t from E.25C/::i:' to ~3CO/::i' i.5 to dramatically i:!l.prave 

prof i t<::.bili ty. This will en..e.ble the 102.n repay:nent period. to be 
decreased or higher di7idends to be ?Sid on equity ca~ital. 

However as sho1..ro. previously in this report, (?art_I sectio!:.. c) 
the construction illd.ustry in Swaziland is characterised ~7 !li~h 
:!l.E.terial3 ~ost and a conse!'V~tive approach to bui~di.::.g zethods, 
As the product is ::J.ew to Sou~hern Africa, and the ::iarket is 2.oc:::.:. ~ 

the lowest ex-mill ~rice will have positive advantages i~ ~arket 
penetr2,tion" 

f 

I 

I 



.:. -=~~"'-~ -:-r -----··---
iT1 , __ _ 

'-.~.L..:. -

Sales ?rice (~;:i' ) 

Sales volume (~'/year) 

Minus Prod Cost 
GROSS PROFIT 

Invest=i.e::.t 

GROSS RETUIDT 

- Ct! -

Minus depreci2tian a.::.C. i:it~rest 

(ExlCCO) 

ru:T PROFIT 

:2:qui ty capital 
NE~ RETTJIDI 

l 

1687 
902 

785 

38C:J 

331 

l.SCO 

" ..,.. 

250 
1 C.'"'7 ... ...,d 

950 
737 

;sec 
l9o .!J. 0 

~~4J. 

283 

19CC 
14,9 

,... __ r-,... 
I "-., , ........ 

'..... _ ....... --

)_ 2 su.I:ro ti o !!..S 

5 
250 

1687 
945 
7L'-2 

38CC 
- .~ ,.-
l.:.; 

~c:~ 

288 

l9CC 
,, c: ~ 

I < Jc. 

6 
250 

lE87 
992 
,..,...~ 

C'""'-,/ ./ 

33CC 
~,... -
...lO.; 

4=:4 

Ll 

19CC 
~ ~ ~ '/ 

As ~~ght be anticipated by the distribu~ion of u::.it cos~s 

between the fixed e.nd vs.:-ia.ble el-2m.ents, the ef!ect of i.::creasi.::g 
~ither g.:-oups of costs is ~ore or less the sa~e, There iz a 
3igni.ficant ::.egative effect of ~n ove=~ll production cost i~cre2sc 
of 10 percent o::'.l the profitability of the s.::terpri.se ~t -:he ::est 
~odes~ ex-mill ~rice consider:d fo.:- the product, 

Most vu.luer::..ble to cost increa.aes at the :I=rese:it tUie i.5 

cement Which is in Short .3Up-pl7 f~om ti::e to ti.1J.e °bt:C'3.'.lSE: r.;:,.° 

p=oducti0.o. a.i:.d 3hippi:ig di£ficultis.a at ~..a~u~o, 

. ' . . 
::a:..::.::::...:..~:., 

I 

I 



S2les price (E/~3 
) 

Sal.es volume (m3 /:;ear) 
Sales revenue (ExlCJO) 
Minus Prod Cost (ExlCOO) 
GROSS PROFIT (ExlCOO) 

In:vestrnent (ExlCOC) 
GROSS RETURN (%~ 

Minus depreciation ~nd 
interest (ExlOOO) 

NET PROFIT 

Equity capital 
NET RETURN 

COMMENT.~Y: 

- 65 -

1 

6750 
1687 

902 

785 

380C 
c0.6 

331 

; .. ssurrmtions 

2 
250 

6750 

1687 
902 

785 

38CC 
C:·J. 6 

315 

19CO 
16.5 

8 

250 

6750 

1687 
902 

785 

32co 

-05 c:. / 

The present rate of interest ch~rged to investors in 
Sweziland is 11.5%, an e.ttractively low r:ote. L more g<?nersl 
r~te in developing countries is 13 percent (3ssumption 7), 
but as far 2s the present project is concerned ~ rate o~ 
15%0 c~ssu.mption 8) wculd be prohibitive at ~n ex-mil: 
pricE:: for the product of E:C: 5G/:::n3 

, 

It is likely that even a rise to ~3 percent would 
precipitate an increa3e in ex-mill price. To retain the 
profit2bility of the enterprise the ex-!:lill price would need 
to rise only :nodestly to E:254/:n3 e.t 13% sr:d E.::57@ "15%. 

I 

I 
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. 
?OST TITLE 

CURA.TION 

DA.TE REQUIRED 

DUTY STATION 

P'JRPOSE OF 
PEOJ!:C'!' 

. .., 
- :::c -

t:NITED NATIO~S 

App en:i::.Z _ , 

t:!'llITED SATIONS I!'llDUSTRIAL DEVELOPME!'llT ORGANIZATION 

t:~IDO 2 ~overr.ce:- 197:? 

~eauest !'rom -the Government of the Kinl?ti,om of Swaziland f:i~ 

S~ecial Industrial Services 

INT!!RNAL 

JOB DESCRIPTION 
SI/SWA/79/801/11-01/31.7.A 

Expert in the Production and Marketing of Wood 3a.sed. Panels 

Two months 

As soon aa possible 

Mbabane, with travel within the country and to neighbouring countries 

To update and complete, wherever necessary, the study prepa.."'ed "a~ 
a UNim consultant in September 1973, to the point where it becomes 
a bankable project and include in m a.miex detailed technical 
specif'icationa for the equipment which could be the basis !or a 
call for tenders •. 

The exper: will work with the staf:!' of the National !ndustrial 
Development Corpomion and staff' of the exi~ing 'two ~r m!lls 
in the country, and will update the study prepared by a maDO e%;)e:"t 
in the markei:ing of wood-based panels in 1973. !n updating and 
complementil:lg this study the e:pe:-t wi:l specifically be expected 
to cover the following topics: 

1. Availability of bagasee and other raw materials (plantation 
sott;.roods) 

2. Cost at mill site of ba.ga.sse and other ligno-cellulogic ra.w 
ma.'terials (plantation aoft;.roods). 

3. Storage pr.:lblems for baga.sse. 

4. Availability a.nd costs of other inputs (resins, etc.) 

J• P:'esent ma:kets !or pa!"";icle boards and other wooa oased panels 
i."l the cour."t::r a.nC. in nei.gh.oou:i."lg count!"ies. and de•relo-pmer.:: 
t::-enis of these :na!"kets. 

I 

• • • I •• 

Appl1c:at1ons and c:ommun1c:at1ons reqarding this Job Description should be ~ent to: 

Personnel Services, UNICJO, P.O. Box 707, A-1010 Vienna. Austria 

I 



QUALIFICATIONS 

LANGUAGE 

BACKGROUND 
INroRMATION 

O. Availabili~y and cost of labo~ and eclpi~~l. 

Based on the above compilai:ion of data. the expert shall ;-re"Pare a. 
complete techno~conomic fea.sibili~y Study, inci.icating ":he :;:-ro-posed. 
specifications of the p::-oducts to be manufa.ctu:-ed, ":he capaci-:y, 
raw materials, technology proposed, putative production and 
investment costs and profits to be expeci:ed. The expe~ shall a.lsc 
include a simple sensitivity analysis for such parameters a.s raw 
material, labour costs, selling price, interest ra.i:e, etc. 

The e:z:pert will also be expected to prepare a. final !'eport, sei:t ing 
out the findings of his mission and his recommendations to the 
Government on further action which might be taken. 

Economist or Engineer with extensive experience in the prepa...""a.tion 
of feasibility studies for wood-based panels industries. Experience 
in marketing of panels and in developing countries desirable. 

English 

In 1973, UN!IX) assisted the country by a.ppra.ising the possibility 
of producing particle boa.rd from baga.sse through the provision of 
the services of an expert in the mrketing of wood-based panels. 

The assignment originally foresaw the utilization of bagasse a.s 
raw mterial, but the findings tu.med out to be somewhat negative 
because the local sugar mills - then two mills - were, a.t that time, 
not willing to secure the supply of the baga.sse raw materials on a. 
long-term basis. Their tmwillingness was largely attributable to 
the fa.ct that, coupled with the steeply rising sugar price on the 
international market, their sugar production was so lucrative that 
they were less concerned a.bout assuring a. more economic utilization 
of ba.ga.sse as particle boa.rd instead of its traditional usage as 
fuel. No action bad been taken by the Government on the project 
until recently when it requested UNIOO' s Investment Co-opera.ti ve 
Programme Office to assist it in :'inding a. potential joint-venture 
partner with whom it can i.mplement the baga.sse particle board project, 

NO CAND'IDA.'!'ES REXtUIRED AT THIS T 1ME 

- - - - -

I 
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