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PREFACE

UNIDO and the Go ernment of the People's Republic of China con­

vened a two week Seminar on r-T̂ cd-based Panels and Furniture Indust­

ries in Beijing from 20 March to 4 April 1981. One week each was 

devoted to the two m:.jor fie ld s  (wood based panels, and furn iture).

The summing up of the f i r s t  week was through a three-nour pane’ d is­

cussion grouDing four Chinese consultants^, fiv e  consultar.ts appointed 
V  Vby UNIDO^ and the UNIDO sta ff member1- conducting the panel discussions.

The general theme of this particular discussion was "Guide-lines 

for the Selection of Options in Establishing Wood-based Panel In­

dustries in Developing Countries". It  was a natural summing-up to lec -
4/

tures on the various wood-based panels: plywood— , particle boards

(including cement bonded board and oriented strand board and
5 / 6 /waferboard) — , fibreboard (including medium density fibreboard) —' ,

i  /
the surface finishing of wood-based panels — , and low cost auto-

8/nation in the wood-based panels industries — . This summing-up

1J  Mr. Wang Feng Shang, Director and Chief Engineer, Shanghai Wood 
Industry Research Institute; Mr. Ba Ru-You, Beijing Woodworking 
Plant, Expert in partic le  board production; Mr. Chian Y ing-lin ,
Associate Research Fellow, Institute of Wood Industry, Chinese 
Academy of Forestry; Mr. Xia Zhi-Yuan, Associate Research Fellow, 
Institute of Wood Industry, Chinese Academy of Forestry.

2/ Mr. H.P.Brion, Consultant in low cost automation; Mr. J. L. Carré, 
Consultant in the production of partic le  board; Mr. G. Heilbom, 
Consultant in the production of plywood; Mr. R. Vansteenkiste,
Consultant in surface finishing of panels; Mr. ?. WIecke, Consultant 
in the production of medium density fibreboard.

3/ A .V .Bassili, Senior Industrial Development O fficer, Division of 
Industrial Operations.

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

2/ "The Manufacture of Flat-pressed Particle Board in the Beijing  
Woodworking Plant" by Mr. Ba Ru-You (ID/WG.335/5) and "Recent 
Developments in Partic le  Board Production"by Mr.J.L.Carré(ID/WG.335/15) 

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

TJ "Surface Treatment of Wood-based Panels" by Mr. R.Vcnsteenkiste
(ID/WG.335/10 Rev.l) and "Decorative Laminates" bv Mr. Xia Zhi-Yuan 
(ID/WG.333/6)

2/ "Mechanization and Automation P oss ib ilit ie s  ir. :he Wood-based I an el 
Industry" bv Mr. H. P. Brion (ID/WG.335/4)



session for which no document was orig inally  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 o f these industries in developing countries. The 

participants requested the secretariat of UNIDO to publish thi^ 

material for distribution to them and to other interested parties 

after the seminar. The text is  based on notes taken during the 

panel discussion, and each chapter reproduces the comparative 

table f i l le d  out dur'ng the discussion with the approval of the 

members of the panel and the participants of the seminar. Non- 

compressed fibreboard ("softboard") was not considered in this 

comparative study because 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 main raw 

materials (wood or other ligno-cellu losic  material) are ava ilab le .

Wood-based panels (plywood, particle board ar.d fibreboard and 

their more specialized sub-types) are to a large extent in ter­

changeable for many potential end-uses. Most of them also u t iliz e  

raw material which could also be used to produce any other type 

of wood based panel.

Government licencing authorities, planners, industria lists and 

Investors in developing countries that have not yet established 

wood-based panel industries w i l l ,  i t  is hoped, find this compara­

tive study useful.
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I . RAW MATERIAL CONSIDERATIONS

A. Availab ility  of Raw Materials

1. Form of the llgne -ce llu los ic  m aterial:

Plywood: Its  promotion ca lls  for tne ava ilab ility  of ligno-

cellu losic  material in the form of good quality logs. Though 

their diameter can vary considerably, tropical countries may peel 

logs of very large diameter, while In Scandinavia, diameters of 

less than 20 cm are neeled. (The equipment o f course is  similar 

but quite spec ia lised ).

Fibreboard:(hardboard), Medium Density Flbreboard (MDF), and 

Particle Board (both those using synthetic adhesives and mineral 

binders) a l l  accept raw material in any form (logs, offcuts or 

chips of wood or agricu ltura l residues). I f  only chips are used 

their size and other characteristics (bark) may affect the proper­

ties of the end-products.

2. jUnja species that may be used:

PIwood: Most timber species may be used, the requirements are

that they can '’re peeled (or s liced ). In many cases the peeling 

characteristics can be improved through steaming cr other heat 

treatment: Only wood can be used.

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

although ic  could comprise a mixture of species, these should have 

a limited density range. Wood and/or lign o -ce llu lo sic  material from 

agricultural residues can be used.

Medium density fibreboard (MDF): The situation is  similar to

that of fibreboard, except that the limitations to the range of 

density are s tr ic te r. So far MDF has only been produced from wood, 

but i t  could w ell be produced from certain agricultural residues.
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Partic le  Board: A ll wood species are acceptable for use in

conjunction with synthetic adhesives. A wide range of agricultural 

residues have also been found suitable, a fter testing, for this use.

L igno-cellu losic material used in carjunction with cement 

should have lov tannin and sugar contents.

3. Chealcals required:

Plywood uses either urea formaldehyde (UF) fo r in terior types 

of plywood or phenol formaldehyde (PF) for exterior types. In 

both cases the requirements are roughly 4 percent by weight of the 

weight of the timber.

Flbveboard (hardboard) does not require any chemical additive 

i f  produced by the wet process, and approximately 3 percent of 

phenol formaldehyde (by weight) i f  produced using the dry process.

Medium density fibreboard (MDF) ca lls  for the addition of 

about 9 percent (by weight) of urea formaldehyde.

Partic le  boards; Those using the synthetic resins require 

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

formaldehyde is  sometimes used, but i t  is  far less coomon.)

Those using cement as binding agent are of two types: low

density beards (o f the wood-wool or wood-chip type) require about 

50 percent (by weight) of cement, while the high density (smooth 

surface) boards require about 300 pei-ent (by weight) of cement.

B. Cost of Rav Materials

i .  Cost at source:

Plvwood: The cost of the veneer logs at the so iree is  always

very high vhen compared to the requirements for other wood based 

panels.
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Fibreboard (hardboard), medium density fibreboard (MDF) and 

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

( I f  agricu ltural residues are used, their cost varies and should 

be determined in each particular case.)

2. Transport and handling costs

Plywood: The transport and handling costs for veneer logs

are always high when compared to those o f the raw materials used 

fo r the other wood based panels.

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

partic le  board: The transport and handling costs are low in  a l l

cases where wood is  used. I f  the raw material is an agricultural 

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-wool or wood chip boards) are 

rated "medium".

3. Cost or Chemicals

The unit costs of the synthetic adhesives (urea formaldehyde 

or phenol formaldehyde) are equal, irrespective of the type of 

wood based panel for which they are used. By and large, they 

are considered to be high in a l l  developing countries. (They often  

have to be imported.)

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

ducing cement bonded particle boards is  "low".

C. Need for Research and DeveTppment Work

Plywood: I t  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
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diameter, cr down to a smaller core.

Flbreboard (hardboard) and medium density flbreboard (MDF):

I f  the raw material is> wood, then no further research and develop­

ment is  needed. I f ,  on the other hand, i t  is  an ag: Lcultural 

residue, then some research and development work w ill  most pro­

bably be needed.

Particle board: When using wood and synthetic resin no

further research and development work is  needed. The tannin and 

sugar content of the wood raw material might have to be tested 

before using i t  for cement bonded partic le  boards.

As in the case of fibreboards, i f  agricu ltural residues are 

used then some research and development work w i l l  most probably be 

needed.

Table I below gives a synthesis of the above considerations.
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TABLE ï

SYNOPSIS OF RAW MATERIALS CONSIDERATION'S

ASPECT PLYWOOD FIBREBOARD (WARDBOARD) MEDIUM DENSITY FIBRF.TiOARD PARTICLE BOARD

Л. aVAJLABILITY

1. Eoi-rn of l lp n o - c e l lu -  
i o s ic  motorini Only 1ops lops , o f f e u ts  and chips lops ,  o f f eu ts  and chips le g s ,  o f feu ts  and chips

2. Range o f  species most spec ies on ly  a l im ited  density  
vanpe can be used

the density  range Is  even more 
l im ited  than fo r  f ibrehoard

a l l  arc acceptab le

3. Chemicals needed UF or PF 
+ 4 2

Wet process: n i l  
Dry process: 32 PF

UF: + 9 2 UF: 8-102
Cement: 502 fo r  low density  
3002 fo r  h lt l i  density  board

1». COST

1. Cost at source:
-  wood
- a g r ic u l tu ra l  residue

very high 
n . a .

low
depends on lo c a l  condi­
tions

low
depends on lo c a l  conditions

low
depends on lo c a l  conditions

2. Transport and handling:
-  wood
-  a g r icu l tu ra l  residue

High
n .a .

low
depends on lo c a l  dondl- 
tlons

lew
depends on lo c a l  conditions

low
depends on lo c a l  condltlcns

3. Chemicals:
-  UF and PF
-  cement

high
n.a.

( In  moat develop ing cou 
n .a .

n t r i . 's )  i r r e s p e c t i v e  o f  type ol 
n.a.

panel made 
low

-C. Need fo r  R+D:

-  wood

- apri cui tura i residue

none 

n . a ,

none

moat need fu rther  R+D

none

moat need fu rther  R+D

none f o r  UP bonded board;

(7 )  fo r  cement bonded bo«rds 
most need fu rther  R+D

I
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I I .  MARKET CONSIDERATIONS

A. Size c f the Market

1. The present and potential markets:

Plywood: Local markets for plywood are generally good in

countries with abundant raw material (wood) at early stages of 

panel industry development although potential must be considered 

less good due to eventual encroachment by other wood based 

panels when plants to produce them w il l  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 loca l market for this product is  

considered to be very good.

Partic le  board: The present local market is  considered to

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

very good.

2. The present and potential export market:

Plywood: The present export market for plywood is considered

to be very good. I t  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,

and the potential export markets for fibreboard are rated very 

lew.

Medium density fibreboard: This Is a re lative ly  "new" pro­

duct, and at present production fa c ilit ie s  are s t i l l  small.

The present export market is  rated low and it  is estimated tnat 

export potentials are limited.
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Particle board: I t  is  estimated that both the present and

potential export markets for a l l  types of partic le  boards are 

very low.

Plywood and fib  reboard (hardbeard): It  is  considered that

no promotion is  required ro develop local or export markets for 

these products.

Medium density fibreboard: Since this is  a relatively  new

product, serious promotion campaigns must be planned and ca:ried  

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

Pa rtic le  voard: Beth synthetic adhesive -  and cement-bonded

pa itic le  board need promotion on the local market. I t  is  deemed 

that synthetic adhesive bonded partic le  board needs no promotion 

on export markets.

1. Markets for the panel as produced:

Plywood: Ine range of applications for plywood i; very

la rge .

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

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

Medium density fib reboard: The range of applications for

MDF is  special and i3 considered to be broader than both hard­

board and particle board.

Particle board: The range of applications is considered

to be large.

B. Promotion Requirements

C. Range of Applications
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2. Markets for the panel in vertica lly  integrated p lants:

Plywood; The range of applications is  even larger than i f  

raw sheets are marketed.

Fibreboard (hardboard): Although the range is  enlarged

through integration, i t  is  s t i l l  limited.

Medium density fibreboard: The range of applications is  

improving and could be rated "very good".

Particle board: Here again, vertica l integration improves

the range of applications and these are more than for MDF, 

warranting a rating of "very good".

3. V ersa tility :

Plywood: I t  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: i t  can only be used for interior applications.

Medium density fibreboard: Although MDF can also only be

used for interior applications, i t  is  more versatile  than hard­

board , as good as partic le  board.

Particle board: Urea formaldehyde bonded particle board can

only be used for internal applications. These nevertheless are 

quite varied.

The applications for cement bonded particle board are more 

limited; although i t  is  an "exterior" type of board, it  can only 

be used for construction.

D. Price Range

Plywood: This is  the most expensive type of wood based

panel.
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Fibreboard (hardboard): In timber surplus countries, hard-

board is  the second lowest wood based panel pricewise, a fter low 

density cement-bonded boards,

In timber deficient countries where no cement bonded boards 

are usually produced, hardboard, although sellin g  at higher prices, 

is s t i l l  the lowest priced wood based panel.

Medium density fibreboard: In t J * er surplus countries MDF

is the second most expensive wood based panel (a fte r plywood); 

while in timber deficient countries -  where no plywood is pro­

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

Partic le  board: In countries having a surplus of timber,

synthetic resin bonded particle board would be priced between 

hardboard and MDF. I f  the country Is  a timber deficient country, 

the position remains unchanged -  only prices would be higher.

Low density cement bonded partic le  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 o f UF 

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

Table I I  below gives a synthesis of the above considerations.
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SYNOPSIS OF MARKET CONSIDERATIONS

ASPECT PLYWOOD FIBREBOARD (HARDBOARD) MEDIUM DENSITY FIBREBOARD PARTICLE BOARD

A. St** of. ■j*rX*JL: 
1. L«K*nl market:

- present
- potential

very good 
good

good
good

limited 
ve»y Rood

flood
very good

2. Export market: 
- present 
>- potential

very flood
very good/ 
excellent

limited 
very low

low (7) 
limited

very low 
very low

B. Promotion Requlremcnts:

- local Market

- export Market

C. Ponr.e of application:

1. Ponds “as produced"
............................

none needed 

none needed

very flood

r no needed 

none needed

needs serious promotion 

needs serious grcnotlon

needs serious promotion (for  
a l l  types of panels) 
none needed

limltod medium good

2, Tnproved panels even better 
titan Cl

hotter than Cl, but 
s t i l l  limited

good very good

3. Versatil ity Most versatile 
type of nanel 
(In terior and 
exterior use)

least versatile  (only 
interior use)

better than flbreboard, but 
not as versatile  sa particle 
bo«rd (In terior use only)

UF_ bomleil board : varied op| 11- 
catlnns (only In fer ior use). 
Cement bonded hoard: Only cons­
truction (In terior + exterior 
use)

0* Price range —^

- timber surplus 
countries

5 i 2 4

•

IIP bonded board»: 3 
Cement bonded boardn: 
IrOw ilfnnl tv; 1 
Hlflh density: A

- Timber deficient 
countries

7/n.s. — 3 5 IIP bonded boards! 4 
Cement bonded boards: n.n.-'

1/ Rated from 1 (lovest )to  5 (highest) 

2/ tn llke ly  to be produced loca lly .

t *
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I I I .  TECHNOLOGICAL CONSIDERATIONS 

(from the point o f view of developing countries)

A. Wood Raw Material Yield —̂

Plywood: This has the lowest y ie ld  among the various wood

based panels -  of the order of AO to 50 per cent. Furthermore 

the raw material used is  most expensive.

Fibraboard (hardboard): The yield is  re lative ly  good, of the

order of 75 percent.

Medium density fibreboard: The y ie ld  is very good; oi the

order of 90 percent.

Particle board: The y ie ld  for synthetic adhesive bonded

particle board and hi&a densit> cement bonded partic le  board could 

also attain 90 percent. For low density cement bonded particle  

board i t  varie. considerably -  defending on the type of raw ma­

te r ia l used. I t  could be as low as 50 percent for some types 

of wastes.

-  13 -

B. Technological Level

1. Su itability  for developing countries:

Plywood: The technology o f producing plywood i pie. It

Is the most suitable one for developine countries.

Fibreboard (hardboard): Two technological processes

exist: the wet and the dry process. There exist two manufacturing 

systems for the vet process: the batch (or Deckle box) system, 

a simple process suited to a l l  developing countries; and the conti­

nuous (conventional process^ which might be considered too advanced

1/ It  is Impossible to give yields for non-wood raw materials 
(agricu ltural residues) as these would varry considerably 
from material to material.
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*:or countries at an early stage of development. The dry process 

is  more sophisticated and recommendable only to the more advanced 

developing countries.

Medium density fibreboard: This is  a relatively  new process.

I t  would only be suitable fo r the more advanced developing countries.

Partic le  boa :d: The f la t  pressed, synthetic bonded anu cement

bonded processes (fo r  high density boards) are suitable for 

almost a l l  developing countries. (The extruded particle board 

process has been superceded. I t  is  used only for very specific  

applications: in  construction of partition s.)

On the other hand, the process for producing low density 

cement bonded uoards Is very simple and suited fo r a l l  developing 

countries.

2. Maintainability of the equipment:

Plywood: The equipment is  simple and easy to maintain.

Fibreboard (hardboard): The equipment used in the wet pro­

cess is  re la tive ly  unsophisticated. Its  maintainability in 

developing countries would be rated "medium". That used In the 

dry process is  more sophisticated, and hence d iff ic u lt  to maintain 

in most developing countries.

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

cess fibreboard, the process is  sophisticated and the equipment 

d iff ic u lt  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 a l l  developing countries.

On the other hand, that used to produce synthetic resin 

bonded particle board and high density cement bonded particle  

board is  re lative ly  sophisticated, and its  maintainability should
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be raced "medium".

3. Industrial Infrastructure required:

Plywood: Only a simple industrial infrastructure available

in  almost a l l  developing countries is  needed.

Fibreboard (hardboard)and medium density fibrcboard: A

"medium" leve l o f industrial infrastructure is  needed for these 

two types of wood based panels.

Particle beard: The production of f la t  pressed boards,

synthetic bonded or high density cement bonded, ca lls  for a medium 

level of industrial infrastructure.

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

ded boards ca lls  for only minimal industrial infrastructure.

4. Research and development needed:

Plywood : The production or plywood in developing countries

ca lls  for limited R+D work. The production of the other wood 

based panels (Fibreboard -  hardboard, medium density fibreboard 

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

ca ll for "medium" amount of R+D work i f  the raw material to be 

used is wood, and a "hith" level of R+D i f  i t  is an ag ri­

cultural residue (depending on the type of residue to be used).

5. Operation of the Process:

Plywood: I t  is  possible to produce plywood on a one sh ift

basis.

Fibreboard (hardboard): One sh ift  operation is  possible

only i f  the wet discontinuous (Deckle box) process is used. The 

other processes (conventional and dry) c a ll for continuous 

operation of the p lant.
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Medium density fibreboard: Production ca lls  for continuous

operation of the lin e .

Partic le  board: The production of low density cement bonded

partic le  board is  the only type o f partic le  board that can easily  

be produced on a sh ift  basis.

The production of synthetic resin bonded and high density 

cement bonded partic le  board on a one sh ift  basis, although 

feas ib le , is  technically d if f ic u lt  and should be avoided i f  at 

a l l  possible.

C. Minimum Economic Capacity

Plywood: Like for a l l  other wood based panels, two levels

of minimum economic capacities ex ist: 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 would be competitive on 

world markets. The f i r s t  is  of the order of 7.000 m̂  of finished  

product per year, while the size of the second (producing from 

tropical hardwood logs) is of the order of 42.000 m3 o f plywood.

Fibreboard (hardboard): The corresponding figures are 15

to 20 £ons per 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 (1000 to 2000 per annum). Exports 

of this product are unlikely.

The corresponding figures for the ether types of particle  

board (synthetic resin bonded boards and high density cement bonded 

boards) are 20 to 30 m̂  per day for plants catering only for the 

local market and approximately 150 m3 (approximately 200 tons for 

cement bonded board) per day for plants that w ill export.
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D. Energy Requirements

1. E lectric p w er requirements:

Plywood: The power requirements to produce plywood are low.

Fihreboard (hardboard): the power requirements are high

( i .e .  more than fo r partic le  board, but less than 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 

a l l  types o f p a rtic le  boards except low density cement bonded 

board. The power requirements for that type of panel are very 

low (less than plywood).

2. Fuel (heating) requirements:

Plywood: No external fuel is needed i f  the plant burns its

waste.

Fibreboard (hardboard): Fuel requirements are high for

both the wet and the dry process, being higher fo r the latter than 

for the former.

Medium density fibreboard: Fuel requirements are also high.

Particle board: Fuel requirements are rated "medium" for

synthetic adhesive bonded particle board and high density cement 

bonded partic le  board. No fuel ,'s needed to produce low density 

cement bonded partic le  board.

3. Water requirements:

Plywood: Production requires only very small quantities

of water.
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Fibreboard.(Hardboard): The wet process ca lls  for a very

high water requirement (unless the techno?ogically sophisticated  

"closed circu it" is  used, when the rating would be "medium").

Water requirements for the dry process are small.

Medium density fibreboard: Water requirements fo r this pro­

duct are also small.

Particle board; Water requirements are rated "sm all" for 

synthetic resin bonded partic le  board. They are rated "medium" 

for cement bonded particle board.

E. Ecological considerations

Plywood: The production of plywood causes only small eco­

log ica l problems, which are easy to overcome.

Fibreboard (hardboard): The production of hardboard by the

wet process poses very serious ecological problems. I f  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" i f  synthetic resin bonded partic le  board is  

produced. They are rated "low" i f  the binding agent is  cement.

Table I I I  below gives a synopsis of the above considerations.
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IV. MANPOWER AND CAPITAL REQUIREMENTS CONSIDERATIONS 

A. Manpower Requirements

1. Local ava ilab ility  and neod for expatriates:

Plywood: Skilled personnel needed to operate a plywood plant

could be trained on the job. Unskilled personnel would pose 

no problem. Expatriates are normally not needed.

Flbreboard (hardboard): A ll the sk illed  personnel -  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 in it ia lly  a vet process plant; and a 

larger number would be needed to operate in it ia lly  a dry process 

plant.

Medium density flbreboard: The situation is  sim ilar to that

described for the dry process flbreboard (above) .

Particle board: The situation for plants producing synthe­

t ic  resin bonded boards and high density cement bonded boards is  

sim ilar to that described for the wet process flbreboard (above).

For low density cement bonded boards sk illed  workers would 

be trained on the job, unskilled workers pose no problems, and 

no expatriates would be needed.

2. Training reiuirements:

On the job training of sk illed  workers is 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 Capacity Plant

Plywood: Capital requirements are relatively  low, broken

down approximately evenly between local and foreign currency.
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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 density fibreboard: The situation is  sim ilar to

that of hardboard. Capital requirements are higher (because of 

the larger minimum capacity).

Partic le  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 bonded 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.



T

TABU IV

SYNOPSIS OF MANPOWER AND CAPITAL REQUIREMENTS CONSIDERATIONS

1
aspects PLYWOOD FIBREBOARD (HARDBOARD) MEDIUM DENSITY FIBRF.BOARD PARTICLE BOARD

A. Manpower requirements: 

1 . Local a v a i l a b i l i t y
-  s k i l l e d  workers could be could be tra ined on tlie could be tra ined on the job cu i ld  be tra ined  on the Job

tra ined on Job (except f o r  e l e c - (excep t  fo r  e l e c t r i c ia n s (except f o r  c le c t r l c la n n  and
the Job t r ic la n s  + mechanics) and mechanics) mecnnnlcs

-  unsk i l led  workers no problem no problem no problem no problem
-  expatt la i .es  requ ire - normally not wet p rocess : few needed some needed syn thet ic  res in  bonded board

DCPcS needed dry process;some needed end high dens ity  cement bonded 
board: few needed.
Lou dens ity  cement bonded 
board: none needed

2. Tra in ing requirements
-  on the lob needed needed needed needed
- abroad normally not 

needed
not needed not needed not needed

B. Capita l requirciaeuts

-  to ta l  value r e l a t i v e l y
low

"medium" "medium" syn th e t ic  r es in  bonded borrds: 
" low to medium". High d c rs l t y  
cement bonded board: "medium 
to h igh " .  Low density  cenent 
bonded board: very low.

-  l o c a l  currency + 502 +  3 2 + 30 2 Synthetic  bonded board nnc 
high density  cement bondec 
board: + 302 + 702

- fo r e ign  currency

L

+  502 + 702 +  702 bow density  cement bonded board 
+ 20 2 + BO 7.

I
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