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PREFACE

IDO and the Ge armment of the People's Republic of China con-
vened a two week Seminar on W-od-based Panels and Furniture Indust-
ries in Reijing from 20 March to 4 sAnril 1981. One week each was
devoted to the two m.jor fields (wood hased panels, and furniture).
The summing up of the first week was through a three-3our panc! dis-
cussion grouping four Chinese consultantsl/, five consultar.ts appointed

/

2 2
by UNIDO=" and the UNILS scaff member;/ conductiag the panel discussions.

The general theme of this particular discussion was "'Cuide-lines
for the Selection of Options in Establishing Food-based Panel In-
dustries in Developing Countries'. It was a naturzl summing-up to lec-
tures on the various wood-based panels: plywoodéj, particle Loards
(including cement bonded board and oriented strand board and
waferboard) 2/, fibreboard (including mediua density fibreboard) Ef,
the surface finishing of wood-tased panels l/, and low cost auto-

mation in the wood-based panels industries §/. This summing-up

1/ Wr. Wang Feng Shang, Director and Chief Engineer, Shanghai Vood
Tndustry Research Institute; Mr., Ba Ru-You, Boijing Woodworking
Plant, Expert in particle board productinn; Mr. Chian Ying-lin,
Associate Research Fellow, Institute of Wood Induvstry, Chinese
Academy of Forestry; Mr. Xia Zhi-Yuan, Assoclate Research Fellow,
Institute of Vood Industry, Chinese Academy of Forescry.

2/ Mr. H.P.Brion, Consultant in low cost automation; Mr. J. L. Carré,
Consultant in the production of particle board; Mr. G. Heilbomn,
Consultant in the production of plywood; Mr. R. Vansteenkiste,
Consultant in surface finiching of panels; Mr. 2. Wiecke, Consultant
in the production of medium densitv fibreboard.

3/ A.V.Bassili, Senior Industrial Development Of{icer, Divislon of
Industrial Operations.

4/ '"The process of plywood manufacture' by Mr, Wang Feng Shang (ID/WG.
335/7 Rev.l) and '"Recent Developments in Plvwood Production” by
Mr, Gotthard P, Heilborm (ID/WG.355/9)

5/ "The Manufacture of Flat-pressed Particle Board in the Beijing
Woodworking Plant™ by Mr. Ba Ru-Ycu (ID/WG.335/5) and "Recent
Developments in Particle Board Production'by Mr.J.L.Carré(ID/W:,335/15)

6/ "Technology and Equipment of a Small-scale Wet--process Hara Fibreboard
(Hardboard) Plant"by Mr. Chian Ying-Iin (ID/WG/335/3 Rev..) and "Pro-
duction of Medium-density Fibreboard" by Mr. P. H, Wiecke (ID'WGC.335/14)

7/ "Surface Treatment of Wood-based Panels” by Mr. R.Vznsteenkiste
(ID/WG.335/10 Rev.l) and "Decorative Lam4nates' dbv Mr. Xia Zhi-Yuan
{ID/¥G.335/6)

8/ '™Mechanizaticn and Automation Possibilities irn :he Wood-based Tanel
Industry' bv Mr. H. P. Brion (ID/VWG.335/4)




session for which no document was originally prepared - enabled
the participants to assess better the relative merits of the pro-
ducts, their limitations and the problems to be overcome in es-
tablishing each of these industries in developing countries. The
participants requested the secretariat of UNIDO to publish this
material for distribution to them and to other interested parties
after the seminar. The text 1s based onr notes taken during the
panel discussion, and each chapter reproduces the comparative
table filled out during the discussion with the approval of zhe
menmbers of the panei and the participants of the seminar. Non-
compressed fibreboard ("softboard") was not considered in this
comparative study be:ause of its limited potential in developing

countires.

INTRODUCTION

Many developing countries which have not yet established wood-
based panels industries in spite of the fact that the msin raw
materials (wood or other ligno-cellulosic material) are available.

Wood-based panels (plywood, particle board ard fibreboard and
their more specialized sub-types) are to a large extent inter-
changeable for many potential end-uses. Mosgt of them also utilize
raw material which could also be used to produce any other type

of wood based panel.

Govermment licencing authorities, planners, industrialists and
investors in developing countries that have not yet established
wood-based panel industries will, it is hoped, find this compara-

tive study useful.




I. RAW MATEFIAL CONSIDERATIONS

A. Availability of Raw Materials

1. Fomm of the lignc-cellulosic material:

Plvwood: 1Its pre’wetion calls for tne availability of ligno~
czllulosic material in the form of good quality logs. Though
their diameter can vary considerably, tropical countries may peel
logs of very large diaveter, while in Scandinavia, diameters of
less than 20 cm are neeled. (The equipment of course is similar
but quite specialised).

Fibreboard: (hardboard), Medium Density Fibreboard (MDF), and
Particle Board (both those using synthetic adhesives and mineral

binders) all accept raw material in any form (logs, offcuts or
chips of wood or agricultural residues). If only chips are used
taeir size and other characteristics (bark) may affect the proper-
ties of the end-products.

2, Ranps " svecies that may be used:

Pilvwood: Most timber specles may be used, the requirements are
that they can e peeled (or sliced). In many cases the peeling
characteristics can be improved through steaming cr other heat

treatment:; Only wood can be used.

Fibreboard (hardbecard): requires a raw material base, which,

although 1c could comprise a mixture of species, these should have
a limited densitv range. Wood and/or iigno-cellulosic material from

agricul:zural residues can be used.

Medium density fibreboard (MDF): The situation is similar to
that of fibreboard, except that the limications to the range of

density are stricter. So far MDF has only been produced from wood,

but it could well be produced from certain agricultural residues.




Part“cle Board: All woond species are acceptable for use in

conjunction with synthetic adhesives. A «wide range of agricultural

residues have also been found su.table, after testing, for this use.

Ligno-cellulosic material used in con-junction with cement

should have low tanrin and sugar contents.

3. Chemicals required:

Plywood uses either urea formaldehyde (UF) for iaterior types
of plywood or phencl formaldehyde (PF) for exterior types. In
both cases the requirements are roughly 4 nercent %y weight of the
weight of the timber.

Filt-eboard (hardboard) does not require any chemical additive
if produced by the wet process, and approximately 23 percent of

phenol forwaldehyde (by weight) if produced using the dry proucess.

Medium densit; fibrebsard (MDF) calls for the addition of
about 9 percent (by weight) of urea formaldehyde.

Particle boards: Those using the synthetic resins require

betweer 8 and 10 percent (by weight) of urea formaldehyde. (Phenol

formaldehyde is sometimes used, but it is far less common.)

Those using cement as binding agent are of two types: low
density bcards (of the wood-wool or wood-chip type) require about
S0 percent (by weiglit) of cement, while the high density (smooth

surface) boards require about 300 pei:ent (by weight) of cement,

B. Cos*” of Raw Materials

1. Cost at source:

Plvwood: The cost of the veneer logs at the soirce is al.ays
very high wien compared to the requirements for othLer wocd based

panels,

——




Fibreboard (hardboard), medium densitv fibreboard (MDF) and

particle board: The cost of the wood raw material is always low.

(1f agricultural residues are used, their cost varies and should

be determined in each particular case.)

2. Transoort and handling costs

Plvwood: The transport and handling costs for veneer logs
are always high when compared to those of the raw materials used

for the other wood based panels.

Fitreboard (hardboard), medium density fibrebcard (MDF) and
particle toard: Thz transport and handling costs are low in all

cases where wood is used. If the raw material is an agr?cultural
residue, its cost varies and should be determined in each parti-

cular case.

Transport and handling costs of timber used for low density
cement bonded particle board (wood-wooi or wood chip boards) are

rated "medium".

3. Cost of Chemicals

The unit costs of the syunthetic adhesives (urea formaldehyde
o- phenol formaldehyde) are egqual, irrespective of the type of
wood based panel for which they are used. By and large, they
are considered to be high in all developing countries. (They often

have fo be imporced.)

On the other hand, the cost of the cement required for pro-

ducing cement bonded particle boards is "low".

C. Need for Research and Development Worl

Plvwood: It is considered that no further research and deve-
lopment work is needed before introducing this industry in developing

countries, other than developing equipment to peel logs of smaller




dfametar, cr down to a smaller core,

Fibreboard (hardboard) 2nd medium densitv fibreboard (MDF):

If the raw material is wood, then no further research and develop-
ment is needed. If, on the other hand, it is an ag: Lcultural
residue, then some research and development work will most pro-
bably be needed.

Particle board: When using wood and svnthetic resin no

further research and development work is needed. The tannin and
sugar content of the vood raw material might have to be tested

before using it for cesent bonded particle boards.

As in the case of fibreboards, if agricultural residues are
used then some research and development work will most probably be

needed.

Table I below gives a synthesis of the above considervations.




TABLE 1}

SYNOPSIS OF RAW MATERIAL

S CONSIDERATIONS

rASI‘P.CT PLYWOOD FIBREBOARD (MARDBOARD) MIDIUM DENSITY FIDBREDBOARD PARTICLE BOARD I
A. AVATLARILITY
1. Form of lipno-cellu-
| __losic materfal | Only lors ___| logs, offcuts and chips | 1logs, offcuts and chips _______ [ 1egs, offcuts and chips ____
2. Ranre of specles most spccies | only a limited dersity the density range is cven more all are acceptable
e ] _Yanpe can be wsed Jmited than for fibreboard | .
3. (hemfcals needed UF or PF Wet process: nil UF: + 92 UF: 8-107
+4Z Dry processa: 3X PF Cement: 50% for low density
300% for high density boerd
B. COST
1. Cost at source:
- wood very high low low low
- apricultural residue |n.a. depends on lccal condi- depends on local conc’itions depends on local conditions
________________ S B e tiona . |
2. Transport and handling: i 1
- wood high low lcw low
- apricultural vesidue |n.a. depends on local dondi- depends on local conditions depends on lncel conditicns
tion
S — SN S .2 S —— R ot e e
3. Chemicals:
- U¥ and PF high (in most developing countri-s) irrespective of type of panel malde
- cement n.a. n.a. n.a, low
-C. Need for RiD:
- wood none none none none for UPF bonded boards
- aprricultural residue |n.a, moat nced further RHD mosat need further R+D (7) rfor cement Londed botrds
most necd further R4D _~J




IT. MARKET CONSIDCPATIONS

A. Size cf the Market

1. 7The present and potential markets:

Plywood: Local markets for plywood are generally good in
countries with abundant raw material (wood) at early stages of
panel irdustry cdevelopment although potential must bve considered
less good due to eventual encroachment by other wood based

panels when plants to produce them wiil be established.

Fibreboard (hardboard): Both the present and potential local

markets are considered to be '"good".

Medium density fibreboard: Although the present local market

is but limited, the potential locul market for this product is

considered to be very good.

Particle board: J he present local market is considered to

be "good", vhile the potential of the local market is rated

very good.

2. The present and potential export market:

Plywocd: The present export mzrket for plywood is considered
to be very good. It is believed that the potential export mar-

ket for this product is even better (rated very good to excellent).

Fibreboard (hardboard): The present export market is limited,
»nd the potent-.al export markets for fibreboard are rated very

low.

ifzdiua density fibreboard: This is a relatively '"new" pro-

duct, and at present production facilities 2re sti1ll small,
The present export market is rated low and it is estimated tnat
export potentials are limited.




Particle board: It is estinated that both the present and

potential export markets for all types of particle boards are

very low,

B. rromotisn Requirements

Plvwood and fibreboard (hardbcard): It is considered that
no promuiion is required ro develc) local or export markets for

these prcducts.

Medium density fibreboard: 3ince thic is a relatively new

product, sericus promotion carpaigns must be rlanned and ca:ried

out to develop both the local and e..port markets.

Particle “oard: Bcth synthetic adhesive - and cement-bonded
patticle board neea promotion omn the .ocal market. It is deemed
that synthetic adhesive bonded particle hoard needs no promotion

on export markets.

C. Range of Applicatiocns

1. Mariets for the panel as produced:

Plywood: 1Tne range of applications for plywood 1. very
large.

Fibreboard (hardboard): The range for this tvpe of panel

is limited, due to the panel's properties and characteristics.

Medium densityv fibreboard: The rzuge of applications for

MDF 1s special and i3 consi‘dered to be broader than both hard-
board and particle board.

Particle board: The range of applications 1s considnred

to be large.
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2. Markets for the sanel in vertically integrated plants:

Plywoad: The range of applications is even larger than if

raw sheets are marketed.

Fibreboard (hardboard): Although the range is enlarged
through integratidn, it is still limited.

Medium densitv fibreboard: The range of applicatioms is

improving and could te rated 'very goud".

Particle board: Here again, vertical integration improves

the range of applications and these zre more than fur MDF,

warranting a rating of '"very good".

3. Versatility:
Plywnod: It is the most versatile wood based panel, since

it can be used both for interior and exterior applications.

Fibreboard (Hardboard): This is the least versatile wood

based panel: it can only be used for interior applications.

Medium density fibreboard: Although MDF can also only be

used for interior applications, it is more versatile than hard-

board , as good as particle board.

Particle board: Urea formaldehyde bonded particle board can

only be used for intermal applications. These nevertheless aire

quite varied.

The applications for cement bonded particle board ar: more
limited; although it is an "exterior"” rvpe of board, it can only

be used for construction.

D. Price Range

Plvwood: This is the most expensive type of wood based

panel.
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Fibreboard (hardboard): 1Ian timber surplus countries, hard-
board is the second lowest wood based panel pricewise, after .Low

dansity cement-bonded boards.

In timbe1 deficient countries wiiere no cement bonded boards
ar2 usually produced, hardboard, although selling at higher prices,

is still the lowest priced wood based panel.

Medium densitv fibreboard: In t’ “er surplus countries MDF

is the second most expensive wood based panel (after plywood);
while in timber deficient countries - where no plywood is pro-

duced, it would be the most expensive type of wood based panel,

Particle board: In countries having a surplus of timber,

synthetic resin bonded particle board would be priced between
hardboard and MDF. I1f the country is a timber deff{cient country,
the position remains unchanged - only prices would be higher.

Low density cement bonded particle board is the lowest
priced wood based panel. On the other hond, the price of high
density cement bonded particle board is higher than that of UF

bonded board - of the same order of magnitude as MDF.

Table II below gives a synthesis of the above consideratioms.




TARLE II

SYNOPSIS OF MARKET CONSIDERATIONS

[, —— — — — -

ASPECT PLYWOOD FIRREBOARD (lIIARDBOARD) MEDIUM DENSITY PIBREROARD PARTICLE BOARD
A. Stre of _market:
1. Lucal mavkat:

~ preaent very good good limited good

_c.potenttnad 1 need . - good veyy_good ———very peed e ]
2. FExport market:

- present very pood limited low (?) very low

.- potential very pood/ very low limited very low

cxcellent

B. Promotion Requiremcnts:

- local market

- expnrt warket

c. Panfe of__plllcatlon

3. Versatiliey

none nceded

nonce needed

r :ne needed

none necded

needs sertous promotion

needs serious promotion

p— e - —

tost versatile
tvpe of nanel
(interior and
exterior use)

-

_medium

ncods aerious promotion (for
all types of panels)
none neaded

at1l]l liwtted

interior uae)

hottar than Cl, but

goaod

least versatile (only

better than fibreboa~d, but
not an veraatile as particle
boazd (interfior usa only)

UF_bonded board: wvariad ap)l1-
entinnn (onlv Interinr use),
Cement bonded hoard: Only cons-

truction (interiar + exterior
use)

b — - -

P. Price_vanne 3/

=

UP_bonded boards: 3

Cemont honded boarda:
Vone drnn'tv' l

- timher surplus 5% 2 4
countriea
[
2/
- Timher deficient n.a, — 3 S
countries

UFP bouded boards: 4 2/
Cement bonded boards:

1/ Rated from 1 (lowcst)to
2/ Unlikely to be produced

S (highest)
locaily,

(=]
™~
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I1I. TECENOLZGICAL CONSIDERATIONS

(from the point of view of developing countries)

A. Wood Raw Material Yield l/

Plywood: This has the lowest yield among the various wood
based panels - of the ordev of 40 to 50 per cent. Furthermore

the raw material used is most expensive.

Fibreboard (hardboard): The yield is relatively good, of the

order of 75 percent.

Medium density fibreboard: Tne yield is very good; oi the

order of 90 percent.

Particle board: The yield for synthetic adhesive bonded

particle board and higa density cement bonded particle board could
also attain 90 percent. TFor low density cement bonded particle
board it varie considerably - derending on the type of raw ma-
terial used. It could be as low as S0 percent for some types

of wastes.

B. Technological Level

1. Suitability for developing countries:

Plywood: The technology of producing plywood 1 ple. It

is the most suitable one for developing countries.

Fibreboard (hardboard): Two technological procesres
exist: the wet and the dry process. There exist two manufacturing
systems for the wet process: the batch (or Deckle box) system,
a simple prrocess suited to all developing countries; and the conri-

nuous (conven=fonal processg which might be considered too advanced

1/ 1t is impossible to give yields for non-wood raw materials
(agricultural residues) as these would varry considerably
from material to material.
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.or cnuntries at an early stage of development. The dry process
is more sophisticated and recommendable only to the more advanced

develcping countries.

Mediwa density fibreboard: Thi; is a relatively new process.

It would only be suitable for the more advanced developing countries.

Particle boa.d: The flat pressed, synthetic bonded anu cement

bonded processes (for high density boards) are suitable for
almost all developing countries. (The extruded particle board
process has been superceded. It is used only for very specific

epplications: in construction of partitions.)

On the other hand, the process for producing low density
cement bonded voards 1s very simple and suited for all developing

countries.

2. Maintainability of the equipment:

Plywood: The equipment is simple and easy to maintain.

Fibreboard (hardboard): The equipment used in the waet pro-
cess is relatively unsophigticated. Its maintainability in
developing countries would be rated "medium'". That used in the
dry process is more sophisticated, and hence difficult to maintain

in mogt developing countries.

Medium density fibreboard: Like in the case of the dry pro-

cess fibreboard, the process is sophisticated and the equipment

difficrlt to maintain in most developing countries.

Particle board: The equipment used to produce low density

cement bonded particle board is very simple, and hence easy to

maintain in all developing couniries.

On the other hand, that used to produce synthetic resin
bonded particle board and high density cement bonded particle
board is relatively sophisticated, and its maintainability should




be rated "medium".

3. Industrial infrastructure required:

Plywood: Only a simple industrial infrastructure available
in almost all developing countries is needed.

Fibreboard (hardboard)and medium density fibrecboard: A

"medium" level of industrial infrastructure is needed for these

two types of wood based panels.

Particle becarc: The production of flat pressed boards,

synthetic bonded or high density cement bonded, calls for a medium

level of industrial infrastructure.

On the other hand, the production of low density cement bon-

ded boards calls for only minimal industrial infrastructure.

4, Research and development needed:

Plywod: The production o- plywood in developing countries
calls for limited P+D work. The production of the other wood
based panels (Fibreboard - hardboard, mediwn densitv fibreboard

and particle boards - both synthetic resin bonded or cement bonded)

call for "medium" amount of R+4D work if the raw material to be
used is wood, and a "hizh" level of R+D if it is an agri-
cultural residue (depending on the type of residue to be used).

5. Operation of the Process:

Plywood: It is pos=ible to produce plywood on a one shift

basis.

Fibreboard (hardboard): Ome shift operation is possible
only if the wet discontinuous (Deckle box) process is used. The
other processes (conventional and dry) call for coatinuous

operation of the nlant,
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Medium density fibretoard: Production calls for continuous

operaticn of the line.

Particle toard: The production of low density cement bonded

particle board is the only type of particle beard that can easily

be produced on a shift basis.

The production of syvnthetic resin bonded and high density ”
cement bonded particle board on a one shift basis, although
feasible, is technically difficult and should be avoided if at
ail possible.

C. Minimum Economic Capacity

Plywood: Like for all other wood based panels, two levels
of minimur econcmic capacities exist: one is for a plant to cater
only for the local market, and enjoying a certain amount of pro-
tection, and the other for a plant that wouid be competitive on
world markets. The first is of the order of 7.000 m3 of finished
product per year, while the size of the second (producing from

tropical hardwood logs) is of the crder of 42.000 m3 of plywood.

Fibreboard (hardboard): The corresponding figures are 15
to 20 tong pe- day and 75 tons per day respectively,

Medium density fibreboard: The corresponding figures are 50 to

75 tons per day and 150 tons per day respectively.

Particle board: The figures for low density cement bonded

particle board are very low (10C0 to 2000 =3 per annum). Exports

of this product are unlikely.

The corresponding figures for “he cther tvpes of particle
board {synthetic resin bonded boards and high density cement bonded

boards) are 20 to 30 m3

per day for plants catering onlv for the
local market and approximately 150 n3 (approximatelv 200 tons for

cement bonded board) per day for plants that will export.
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D. Energyv Requirements

1. Electric power requirements:

Plywood: The power requirements to produce plywood are low.

Fibreboard (hardboard): the power requirements are high

(i.e. more than for particle board, but less tharn MDF).

Medium density fibreboard: The power requirements are the

highest among the wood based panels, but not considerably more
than for hardboard.

Particle board: The power requirements can be rated as

"medium", i.e. less than fibreboard but more than plywood, for
all types of particle boards except low density cement bonded
board. The power reyuirements for that type of parcl are very

low (less than plywood).

2. Fuel (heating) raquirements:

Plywood: No external fuel is needed if the plant burms its

waste,

Fibreboard (hardboard): Fuel rey:irements are high for
both the wet and the dry process, being Ligher for the latter than

for the former.

Med{ium densitv fibreboard: Fuel requirements are also high.

Particle toard: Fuel raquirements are rated "medium" for

synth~tic adhesive bonded particle board and high density cement
bonded particle board. No fuel ‘s needed to produce low density

cement bonded particle board.

3. Water requirements:

Plywood: Production requires only very small quantities

of water.
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Fibreboard. (Hardboard): The wet process calls for a very
high water requirement (unless the techno’ogically sophisticated
"closed circuit" is used, when the rating would be "medium'').

Water requirements feor the dry process are small.

Medium density fibreboard: Water requirements for this pro-

duct are also small.

Particle board: Water requirements are rated "small" for

synthetic resin bonded particle board. They are rated "medium"

for cement bonded particle board.

E. “colngical considerations

Plywood: The production of plywood causes only small eco-

logical problems, which are easy to overiome.

Fibreboard (hardboard}: The production of hardboard by the
wet process poses very serious ecological problems. If the dry

process is used, these problems are rated "medium",

Medium density fibreboard: Ecological problems exist in the

production of MDt'; however, they are considered to be only of

medium severity.

Particle board: Like in the case of MDF, these problems are

rated "medium" if syntheti: resin bonded particle board is
produced. They are rated "low" if the binding agent is cement.

Table III below gives a synopsis of the above considerationms.
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SYXOPSIS OF TUGTOLOCICAL COUSIPLRATIUNS (fren the nofnt of view of develonrins cowntries)
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o PLYVO0D FIBREBOARD (LARDBOAZD) MEDIT™ DEXSTTY FIPREZOARD | PaxrICLE BOARD .
A. Wood rav material vield {751 90% | Reain bonded end high Agnsicy
40-502 cement honded:

Lov deeeitv cemest beeded
50- 702

B. Technolonical level:
1. Suitabiifcy for deve-

sizple, most

i
; vat process, batch:

Suitable only for sorz ad-

srathatic vesin bonded board:

|
|

loping countries suitable 1 s‘mple, suitsble. Vet vanced developing countries and high censity ccoant bonded
| process; conventioual: board: guilatle fer =new Ao
suitsble for msny coune- | ve.opisg countries. Low den- .
ries. Dry process: sui- sity coment bondad boerds: gui-
table only for more ad- tadle for all countries '
wanced developine counc- !
ries
2; Maincainability of sizple wat process: sedium sophisticated synthetic resia bonded bosrd
equigoent i dry process: sophisti- svd high densi’y cament bonded
cated board: sediwn. Low demsity
carent byard:  verv sisple.
3. Industrial infrastruc- ‘neplc osdium nediom sedimm axcopt for low density
ture required i | cement bonded bosrd: very
i ! simole. -
&. BD ceeded 1imited  wood tav material: . wood rav saterfal: medi.m " Good raw matarial: ssdium
) nedium. sgricultural residue: high  Agricultursl residue: high
: t dgpticuitursl Teninuds : b '
- bigh : :
|
S. Oseratien of process !cm shife peotess must be conty- | process wust be continuous ' syathecic resin beméed ma Nign' |
operation susue (racept the deasticy camemc bonded be rde: !
possible Dockla bex process) ose ohife opr eiem ¢iffrcmit:

Lov dounity cunent bomied |
' beard: ens shift operacism
ooy

|
i
C. Minir'm economic ca- ;

pacity {fintshed pro-
duce):

« local nsrket ;7.000 nd/yest | 15-20 tons/day 50-75 tons /day syuthetle bonded and high
: densic ded bosrds:
= export market ;£2.000=J/yur 75 tons/day 150 tons/day -2 -;0 - /:ny
i - 150 03/day .
Lov density cement bonded boards
- very low
i a.a8.

D. Eneryy requirerencs: : !

1. Electric power low huh higher synthctic resin bornded doards +
! high density cement Sonded buril
| med{m lov Zensity cementbonded |
: boards: wvery low 4

2, Fuel (} r:ating) atl (if burns  vet procase chigher high synthetic resin bonded boards *'

vaste) | €Ty pr .ess: high l high densicy cemant Sonded |
' | } bosrds: medium. Llov densi.y X
S . | | cement bonded boards: ntl.
: i
3. Vater lv.ry snall wat processa: very hisgh swall synthetic resin bonded beards:
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, | redium,
L. Fealos feal corei- small ‘et Nrocess: wvery nedium problems I synthetic resin bonded hoaris:
. ﬁg_@_t_ig_n_n_: problens ,serious probloms; | wedium; cerent bonded hcardan:
: 1 dey process: medium j lov.
)
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IV. MANPOWER AND CAPITAL REQUIREMENTS CONSIDERATIONS

A. Manpovier Requirements

1. Local availability and ne~d for expatriates:

Plywood: Skilled personnel needed to operate a plywood plant
could be trained on the job. Unskilled persomel would pose

no problem. Expatriates are ncrmally not needed.

Fioreboard (hardboard): All the skilled persomnel - except
for electricians and mechanics - could be trained on the job.
Unskilled personnel would pose no problem, A few expatriates
would be needed to operate initially a wet process plant; and a
larger number would be needad to operate initially a dry process
plant.

Medium densitv fibreboard: The situation i3 similar to that

described for the dry process fibreboard (above).

Particle board: The situation for plants producing synthe-

tic resin bonded boards and high density cement bonded boards 1is
similar to that described for the wet process fibreboard (abowe).

For low density cement bonded boards skilled workers would
be trained on the job, unskilled workers pose no problems, and

no expatriates would be needed.

2. Training retuirements:

On the job training of skilled workers 1s necessary, but
there is no need for any training abroad for any o * e plants

considered in this study.

B. Capital requirements for a Minimum Capacitv Plant

Plvwood: Capital requirements are relatively low, broken

down approximately evenly between local and foreign currency.




Fibreboard (hardboard): Capital requirements are rated
"medium'', broken down approximately into 30 percent in local
currency and 70 percent in foreign currency. This applies both

to the wet and the dry processes.

Medium densitv fibreboard: The situation is similar to

that of hardboacd. Capital requirements are higher (because of
the larger minimum capacity).

Particle board: Capital requirements for synthetic resin

bonded board are rated "low to medium'. The breakdown is
approximately 30 percent in local currency and 70 percent ir

foreign currency.

For high density cement bonded boards, the capital require-
metns are rated "medium to high", the breakdown being along the

same lines as for resin bonded boards.

Low density cement borded boards require very low invest-
ments by wood based panels standards. The breakdown is approxi-
mately 20 percent in local currency and 80 percent in

foreign currency.

Table IV hereunder Shows a synopsis of manpower and capital

requirements considerations.




TABIE 1V

SYNOPSIS OF MANTOWER AND CAPITAL REQUIREMENTS CONSIDERATIONS

—
ASPECTS

PLYWOOD

FIBREBOARD (HARDBOARD)

MEDIUM DEMSITY FIBREBOARD

PARTICLE BOARD

A. Hanpover requircments:

1. Local availability
- skilled workers

- unskilled workers
- expatviaies require-
mer.s

could be
trained on
the job

no problem
normally not
needed

could be trained on the
job (except for elec-
tricians + mechanics)
no problem

wet process: few needed
dry process;some necded

2. Traipning requirements
- on the 1ob
- abroad

needed
normally not

needed
not needed

could be trained on the job
(except for electriclans
and mechanics)

ro problem

some needed

needed
not needed

cu'1ld be trained on the job
(exi:ept for electricians and
mecaanlcs

no problem

synthetic resin bonded board
end high density cement hended
board: few needed.

Low density cement bonded
baard: none needed

= e o e e o 0t (ot e B e e 2 g o e B e T =

needed
not needed

b ——

- total value

- local currency

- foreipgn currency

Ln—eeded

relatively
low

+ 502

+ 50%

"medium"

0%

14+

"medium"

+30%

+ 702

synthetic resin bonded hosrds:
"oy to medium". High dersity
cement bonded board: ‘'meciim
to high", Low density cenent
hondad lLoard: very low.
Synthetic bonded board an¢
hiph density cement bonded
hoard: + 302 + 70%

low denasity cement bonded board

+20% 480 %
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