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EXECUTIVE SUMMARY

The wealth of published information based on research
and actual operation supports the thesis that erowth of forest
prodﬁcta industries in the tropical countries of the world
1s dependent on the developmont of financing rather than on
providing more technical solutions. This point 1le true
whether one considers the environmental and ecological
factors qf sustained yleld from the tropical forests via
natural or plantetion sllviculture or the processing systems
avallable for converting the great diversity of species »nd
fiter characteristics into any type of forest product,

World demand for pulp and paper by 1990 requires eome
2 million tons of market pulp from the tropicsl hardwood
area, Capacity for some of this will te ready for start-up
late in 1978 or early 1979, Plennine for much of the
remainder 1s in various stages of deveclopment from acquiring
finanocing to final engineering desipgn., These market pulp
mills must be 750-1000 tons per day in size to be economic
and each requires from 350-450 million 1977 dollars.

Growth in forest product consumption in the tropical
countries can exceed that for the industrislized world., This
is desirable for the welfare of the people in the tropics and
can provide an added growth fector for the industrianlized
world, Thus, suprort for stnce-wice development of forest
product industries using appropriate technolocy in the leersaer
developed countries should te provided by industry, technical

asslstance egencies nnd the finenclal community,
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INTRODUCTION

‘Relatively few of the thousands of wood specles Frovwing
in the tropical areas of the world find a ready market for
~;on§ersion into foreet nroducts. This has rasulted in the
designation as primary species those teinge utilized and
secondary species for thoee left btehind. This latter group
represents a vast resource but one that in ite ready
accessabllity to shifting sericulture and as a source for
fuelwood 18 in danger of destruction rather than utilization.

The Agency for International Development recoenized this
problem and in 1974 funded research at the Forest Products
Latoratory to eatablish the tachnics] feasibility of uvaing
the eecondary species on essentially a run-of-the-woods tasis
for the manufacture of nulp for paper and pnperboard and as a
raw material for the production of reconstituted wood nroducts
eudh as fiberboard and particleboard.

It'was hoped that as a result of this and related
, efforts by others, a "pre-investment package" could te
assembled for the benerit-of potential investors and decision
makers, The essential elements of such a package include a
disébsaion of the technical feasibility of forest product
manufacture using mixtures of secondary epecies native to the
area, a preliminery industrisl survey tased on specified site
characteristics and market for the product and eucceations
for altérnat;vo procedures which could materiallv affect the
development of rorqst product enterprises in the leasep-

: dé#gloped countries of the tropics.



In all of this one should not loce sic¢ht of the local
tenefits, economic and social that accrued from the
eetablishment and growth of forest nroduct enterprises in
the industrialized natione of the world. The hiz%ery of
this industry documents its relation to the prowth of
economic and social factors during the humanization of these
countries and that thie cen be repeated in the lesser
developed countries while using with care their abundant

forest resource,
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TECHNICAL FEASIBILITY

In the consideration of a manufacturing enterprise,
téchnicﬁl feasitility 1s seldom atsolute in all details.
Geneiaily, there are so-called musts and wants in the
teoﬁnology designed into a manufacturing system. It ie
also recognized that some problems will need to be overcome
dnrihg.start-up and the early phases of operation. This
latter part 1is perhaps the greatest incentive for assuring
that appropriate technology is adopted in the design
strategy; and this is true whether the enterprise 1s for
the lesser dgveloped countries or for the industrialized
~world,

Generally stated utilization problems

The problems that have been raised with respect to
the utilisation of the thousands of wood species in the
~tropics for pulp and raw material for reconstituted forest
products are in most cases real, We must recognize,
however, that similar problems were ralsed about the wood
reésources in the temperate zones and that solutions were
developed or accomodations reached., Again, history has
numerous examples where what was stated as imposeible or
difficult to achieve by someone was done by others with
.relative ease when the economic need was sufficiently
great, Perhape the most prominent and closely related of
these i1s the expanded use of hardwood pulp in Japan, Europe
.and North America. Their positive economic benefit was

soon surplemented with findines that product quality and



-5=

_even some processing operations were also enhanced.

The natural tropical forest itself has characteristics
which 1imit their use, They have a great diversity which
may be as large as several thousand species in a contiguous
area, They are also not even-aged and as a consecuence the
wood quality from the same species in en area is quite
variable., Finally, commercilal value is linited to a few
species which when removed desrades the forested area.

The troplcal hardwood species diversity results in
density ranges twice that for hardwoods in the temperate
zone., The ultra high density species in the ranpe of 0.90
to 1.20 or higher are saild to te difficult to handle and to
convert to particles such as chips or flakes needed in the
manufacturing processes for pulp and tuildine toard.

Flber dimensions, particulsrly lensth and cell well
thickness of tropicel hardwoods are somewhat lerger and more
diverse than for North American and European hardwoodé. It
must be rememtered, however, that variabilitv in fiter
dimensions within any one tree are cenerallv as coreat as
tetvween trees or even within the hardwoods as a clags. Fiterp
flexibility, considered by some as important in the paver-
making process is somewhat poorer for the tropical hardwoods
than for those in the temperate zones.

S1lica content in a significant number of trorical
hardwood species presents unique problems, First, hich
lovelé of silica cause knife dulling and btreakare Adurinc

chipping and flakine, Then the silica dissolver rrem the
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wood into the pulping lidquor and causes scaling in evaporator
and-indirect heater tubes. That silica which remains with
tﬁe.pulp or flaﬁe can cause further problems in sl;tting and
cutting of the paper and building board.

_Extractivee and other minor constituents of the wood,
whether solvent or water extractable, can cause a variety of
processing problems. With tropical hardwoods, these are
sSometimes new mﬁtorials not yet encountered with temperate
zone woods and the value of the commonly used alleviating
techniques must be established,

The remaining utilization problems are related to
1ﬁadequate infrastructure and the availability of manpower
and skills to convert trees to marketable forest products.
These are formidable problems considered by many as more

d}fficult than the technical problems previously discussed.

‘tatus of experience on the problems

.' It 18 fortunate that in the past decade much reseerch
has been done and sufficient practical experience pained to
permit a more realistic consideration of the problems which
are sald to retard development of utilization procedures,

| While much has and is being learned by reesearch in

nﬁtural and plantation regeneration of the tropical foreste,
caution and reetraint in development is recommended.
Measures are availlable for implementation that would inesure
satlsfactory development of the tropical forest lande.
Included in thece measures would te the rdesirnation of certain

areas for protective uvses, While natural regeneration has
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been somewhat disappointing, timber plantations for pulpwood
and other forest products have shown pgood success. Whether
or not these can be sustained is richtly questioned by some
but those foresters involved in these ventures sre optimistic
for the future.

A vide variety of logging methods is uced in the
tropical forests and as utilization 1¢ axtended tn more
apecieé sdditional options will become avalletrlae, Improved
utilization with some derree nf plantation re~eneration will
reduce hauling dietonce and permit the develormant of tetter
and more permanent transportation systeme. The ailviculturnrl
and harvesting procedures needed to malntain s forest product
enterprise offer great opportunity for employmrent of the
peopls native to the tropical forests,

Forest inventories are generally inadequate and it would
be most helpful for asseselng progress if forest inventory
data were scheduled to be developed under the cuidance of a
responsible international agency, FAO for exa~mple.

Laboratory research by North American, Evropeen and
Australian orranizatione, both private and rutlic has .
demonstrated that i1t ie technically feasitle tc rroduce nulr,
paper and reconstituted rroducte from a great variety cf
tronical hardwood mixtures, Woods from Africa, Latin America
and Southeact Asia were used in these research efforts,

The euccessful oneration of commercial plantc hase
renerally confirmed the latoratory research resulte rnd

provided solutions to those problems wnich arose from ueiner
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the variable character of the tropical hardwoods and which
are usually oniy golvable 1n continuous operation.

Particle preparation via chipping, flaking or other
means of the ultra high density and the high silica content
species remdins a problem, Present solutions ranse from
not harvesting or culling out such wood to reservine them
for reduction at specified times when zachinery is deemed
better suited. In the latter case there is little or no
concern-ror Farticle quality since much debris is usually
produced, It 1s poesitle that a pre-crush of these lors by
a system similar to that developed by TVA for oak could mase
the processing to particles problem, Also knife and chipper
research as done for temperate woode could helr in thie
problem golution but the machinery and knife manufscturer
must see the potential for sales before such effort is
allocated.

The silica problem extende into the prip mil1]l where
scaling of evaporator and heater tubee necaesitetne more
frequent boil-outs and mechanicel cleaninre, In recent yvesars,
North Americen mille vsing whole tree chipr have nleo had to
resort to more frequent cleaning to re-estntiich ndeannnte
heat transfer. Cleaning rates quoted tv one trarical hardwond
operator do not seem excesaive. Reeearch on c¢cnline phenomena
at various institutes will provide some paliof witl eguci-ertione
for operatince procedures and the use of ndditives,

The heterogsenous diversity of wood sreciec nrd

anetomicel characterietics is caid to coure runlity varirtions
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in pulp strength which would ndversely affect its marketsbility.
That the apove could be true is a possitility tut with
reasonatle care in harvestine, log storase, chip storace and
chip reclamation this can be relersted to the minor or no
problem area. Research using significant different speclec
mixtures whether from Southesst Asia, Latin America or Africe
showed that pulp strengthe were quite compsretle, usually
within the 1limits of testing error in veriatility.

hn area where much of a reneral or theoretical nature
18 known is the pitch problem relrted to the extractives and
extraneous materials present in the trorical herrdwoode. With
temperate zone wood the specific nature or characteristic of
the pitch protlem must be ascertelned tefore remedies can be
prescribed. The problems are sometimee cvclical, soretimes
process oriented and usually come and co without apparent
logic or reason. This is what makes solution difficult tut
attentive and systematic study has developed a sirnificant
body of published informetion on the chencinec nature of the
extractive materiasls and their reaction to the pulrir-~ and
papermakins processes,

Pulping processes ~ product quality - wood supplv

For the production of medium yield (55-60%) and low
yield (40-45%) pulps from a mixture of trovicsl hardwoods,
the well known kraft process 1s recommended. Research has
found that individual tropical woe?s as well as mixtures
can te nulped with ease bty the kraft vrocess, When vhite

pulpe are to te nroduced, the low yield mulrs con te tlencned
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to'oompetitive brightness levels usinge the conventional
vhitening agents - chlorine, caustic, chlorine dioxide and
péroxide - in sequences of 4 or 5 stages,

Higher yield pulps (75%) for corrugating medium are
pboduced using green liquor, soda or neutral sulfite cooking
processes, There could be some quality or ruhnabillty
problems with neutral sulfite pulps but means to overcome
them are available, In this type of papverboard strength,
while needed to provide the functional properties of the
" corrugated container, 1s not necesesarily the critical factor
in determining the runnability of that papertoard durines the
oobfugating process, The speciflic mechanisms are not well
understood but this lack of knowledge does not prevent the
production of competitive boxes from tropical hardwood
paperboarde;

fhermo-meohanical pulp at 95% yield is recommended for
newsprint and fiberboard products. In the case of newsprint,
the ﬁroéess is more sophisticated because of the fiber
~qualities that aré necessary to provide printing and
runnabiiity_properties; This usuallv means two additional
stages of refining orlriber treatment following the thermal
‘8tage, For fiberboafd, the thermal stare pulp may need only
minor adjustments in further refining to make 1t suitable for
éitﬁer the wet or dry forming process,

Based on research data and mill experience as reported
gt the International Conference on Improved Utilization of

Tropical Hardwoods product quality whether pulp, paper,
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papertoard or building board can be competitive on the world
market while using substantial levels of troplcal herdwood
pulps. For local markets, many forest products can be made
with a 1004 tropical hardwood furnish.

The availability of a long-fibered softwood pulp supply
is warranted for any paper or paperboard mill operatine on
tropical hardwood. .They are used in limited quantities at
critical times when product quality and runnability ere
marginal or substandard, Therefore, in planning the
maintenance of a wood supply to a mill, the development of
some long fiber or softwood plantations will be essential
and should be part of the early planninr in the selection of
a mill site,

In recent years, the concept of full-forest utilization
has made avallatle additional wood to ease the projected
shortfall of wood fiber needed to meet the world demand for
fiber products., Without the extenslon of this concept to all
wood crowing areas of the world the future demand for wood
will be pgreatly in excess of that safely aveilable from the
world's foresta., It would appear that if these dewands ere
not met in this manner, the deestruction of the troplcal
forests will continue,

Full-forest utilization will not only make rore wood
avallatle for fiter tut result in makinc avalletle terk, fine
material, emnll branches and foliare for conversion to fuelr,
chemicale snd animal feed suvnplements, This mev not avply to
the tronicrl “oreste whers cuestinns of 2011 statility arq

nutpdant retentior nre as vet unnar twapred,
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PRELIMINARY INDUSTRIAL SURVEY

A preliminary 1ndu§trial survey or case study represents
one of a series of feaslbility studies useful to the decision
'making process which oan.lead to the investment of capital
.for the_érection of a manufacturing facility. 1In general,
‘specific concepts are evaluated with rersard to their effect
'on operating céete and their potential for application. 1In
this particular instance, the concepts of full forest
‘utilization for product and energy are considered and their
relationship to the maintenance of a wood supply and the
economic operation of a facility evaluated.

Commercial operations - planned or opérating

More than half of the world's forests are located in
the troplics. They are an lmportant resource locally and
1nternatioﬁaily a8 a Blgnificant raw material base for forest
broducts'geeential to all areas of the world. Their
develobment in the last quarter century however, has provided
only modest benefite to the peoples of the tropics. With 80
ﬁefcent of the industrial wood harvested in the tropics being
processed outeide the timter producing countries, government
dissatisfaction with the rate of progress toward local
conversion 18 becoming more evident and in some cnses
remedies are being forced by restricting log exports.

From a few small-scale industrial trials carried out
in the early 1950's, commercial pulping of tropical hardwoode
" now takes place in the Phillippines; Indle, Eenrlsdech,

brazil and Colombla., Practical experience and research have
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proven that most gradee of paper and paperboard can te
produced with fiber furnishes with substantial quantities
of mixed tropical hardwood pulp,

Production of market pulp from mixed tronicel
hardwoods has been studied for a long time. It now anpeers
that this objective will be reached even thoush there is
currently a depressed market for short-fibered pulp. Two
projects are under construction in Brazil - the Aracruz mill
based on a plantation of eucalyptus that wee started in 1967
and the Jari market pulp mill based on Gmeline and Ceritbean
pine plantatione. The combined annuel tonnage is projected
at 650,000 tons with start-ups scheduled for late 1978 or
early 1979. I

Other market pulp projects from mixed tropical
hardwoods are under some gepree of implementntion in
Cameroon and Gabon. Serious studlies involve the mixed
tropical forests in Indonesia, Guyanna snd Ivory Coast and
some positive results from these efforts are expected.

Market potential

FAO recently issued a world pulp and paper consumptieon
outlook., This study was different from past efforte in that
they enlisted industry assistance and leadership. Thls was
based on FAO's realization that industry might better
identify shifts in factors affecting demand, that their own
econometric approaches may not fully consider chanres in
demand causes and that the cyclical forces sffectling 197=-197F

consumption warranted a criticsal industrvy appraisal,
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The Working Party projected a modest decline in world
economic growth with Japan and Western Europe as the key
contributors, Five-year trends were the bases for the
projection which first showed that the economic crowth rate
has been declining since the 1960-65 period from s level of
5-5%4 to near 41% in the 1970=-75 period. This 1s seen to
further drop to 4% in the 1985-90 period.

World pulp and paper production capaclty surveys by
FAO are intended to keep demand trends and capacity
developments in a reasonable perspective for an industry
which has a history of major cyclical booms and busts many
of which are industry caused., A cursory review of recent
surveye shows considerable activity in the areas of the
tropical forest countries such as Latin America, Africa,
Middle-East and Southeast aAsia, It 1s reasonable to expect
that economic growth in these areas could be maintained at
a level above the figure projected in order to speed up
their human development. Furthermore, as subsequent
discussions will show, the free world needs the output as
well as increased exports to these areas to reach the
projected economic growth.

In reviewing the self-sufficiency situation for the
various areas of the world, the Working Party concluded that
in bleached herdwood pulp, Latin America and Other Enstern
Hemisphere countries = the tropical area - would by 1990 te
exporting to Japan and Western Europe better than 2 million

tons ¢f pulp annually., Only North Americen determination



to maintain its market for some 750,000 tons prevents a
greater growth in the export of tropical hardwgod pulps and
permit consideration of more market puip mills.

The bleached softwood pulp picture ie not as good in
that only Latin America i1s projected to te self-sufficient
and perhaps contribute nominal tonnage for export. The Other
Eastern Hemisphere countries will be only slightly wrore than
50% self-sufficient. This must be considered 1in the plane
for wood growth in these aress and should result in the
development of softwood plantations for pulpwood.

Of some importance, is the Workinge Party's projection
that by 1990, sulfite pulp will ceese to be involved in the
world trade picture with less than 10 million tons being
produced for captive conversion to paper products,

In the total paver and paperbosard trade area, Latin
America le somewhat short of self-sufficiency at a 90% rate
while the Other Eastern Hemisphere ares is only 69% self-
gsufficient. The Latin American resion falls telow the 907
rate with respect to neweprint and printine and writing
papers whereas the Other Eastern Hemisphere rerion is more
self-sufficient in these prades than their sverare for all
papers, Perhaps the inclusion of Australis, New Zealand,
South Africa and perhepes a few other countries in the
statistics for this reglon warps the data somewhat from the
true picture for most of the countries in the trorical forest
areas,

History tells us that paper and papertoard evallatillity
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and use are closely related to economic and cultural
development. Thue‘while prorress in the tropical countries
. may be slow there remains great potentisl for prowth in
paper and papertoard production. Timing is important and

. urgeni in providing the means for overcoming the factors
which are retarding the devélopment critically needed for
the enhancement of the native population in the tropics.

inrrastructure and political policies

While it 18 true that infrastructure and cservices
relating to the pulp and paper industry were part of the
development costs when this industry grew within the
present industrialized world, such costs in the lesser
deveiope& countries are too great for = project to absorb.
Cénceesions of various kinds will be needed whether
provided by governments or world organizations which can
suﬁsidize such offorts based on the greater rood that would
result,

The limited paper and paperboard use in the leesser
develored countries requires that these countries co-opernte
in product development for regional consumption to provide
the avenue to develop the increased demand thst ultimately
wili lend to locel production facilities for many, if not all
types of paper snd paperboard. This 18 s difficult teesk snd
requires superb diplomacy by the interrastins corzanization
but 1s a necessary effort in order to esdvence develonment
rntes in accordance with preeent hopes snd dreame for

imnroved humen relatione,
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Financial considerations

It 18 generally agreed that the develonment of foreet
products industries in the tropical countriee is not a
technological but rather e financiesl protlem. The
arrangement for capltal for infrastructure and oner-ting
facilities 18 the single factor which todesy holds un
equipment purchasee and plent erection., The few thet ore
proceedine slowly and csutiously have meny pertners -
governments, equipment menufacturers, privete lendere,
industry and othere ench of whom are assuminr a emall portion
of the risk capital involved.

Studies devoted to the structure of the pulp and panep
induatry prior to 1975 usually considered rerional rrowth in
production and investments and the limits of forest
exploitation along with the risk of medium-term shorteges.
Today it is not only interesting but epparently escsential to
analyze the principal trends of this industry on an
international level to achieve significance.

Encouraging humsn ecrowth in the future is pertislly s
question of technology and partially a question of social
valuee., Each 18 affected by priorities, national snd
international and the realization that even the most effluent
society cannot maintain hipgh snd rising standards vhlle
providing new production facilities, meintaining national
‘efense capabllities and adding expenditures for increasing
demands to improve environmental and social conditions.

Identification of new means of mnkins money avsilrtle
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for agreed upon international progreme are vitel since
present methods have critical limitetions which delay prosress
at best but more likely prevent progress. Taxes on
international trade have been supgested rs one means to rnise
the monles needed for establishine the erterrrises which would
permit real economic growth in the trorics. Polities=l, lecal
and administrative frctors can discourace consideration of
new international financing methods, but neither this nor
their low potential for early use should be permitted to
delay analysis and some designation rsiven to their worth.

Preliminary survey = C, T. Main study

The .Agency for International Development funded research
at the Forest Products Laboratory to determine the potential
for utilization of the mixed tropical hardwoods, particularly
the secondary species ns s base for useful forest producte.,
Their utillzation would provide employment oprortunity,
stimvulate local economy and improve bslance of trede while
giving due regard for ecological and environmentnl factore,

Within the scope of the project wee = Preliminery
‘Survey or Case Study which would consider technical and
financianl feasibility of harvesting run-of-the-woods tropjcal
hardwoods for the manufacture of pulp »rd for the reneration
of steam and electrical energy,

The basis for this survey wss information develored
by research at the Forest Products Latoratory »ndi other
research gréups such as Centre Technique Forertier Trorjcrl,

Commonwenlth Scientific and Industrial Recenrch Orrrenization,
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Tropical Products Institute, Pulp and Psper Research
Institute of Cenada; from visits to operatine mills in the
Phillippines and Colombia; from the United Nations Food and
Agriculture Orgsnization and from C. T. Msin's own
experience and activity.

The economiocs of constructing a new market kraft pulp
mill are adversely affected by today's depressed market
demand and prices. As indicated earlier in this report there
is an indicated limit to the number of market hardwood pulp
mills needed to supply the estimated 1990 world demand.

These market pulp mills must be sized to teke advantage of
the economy of scale which today 1s recommended as 750-1000
tons per day at a cost of $350-450 million each.

The utilization of ‘the mixed tropicsl herdwoods result
in a lower wood cost to an operatins mill even thourh the
infrastruocture costs are hirh., Thus en existing pulp mill
could tenefit by extendin~ their species use for products as
well as for the generation of theilr enersy requirements,

There are of course local social benefits which were
not and generally csasnnot be included in the financial ansalysis
but which must be considered by the local authorities in their
planning for development assistance.

ALTERNATIVES TO FULL-SCALE DEVELOFMENT

As 18 shown in preceeding dlecuecsions, the numter of
market hardwood krnft pulp mills that cear te surrorted ty
world demend of thies tvpe of fiter ic 1limited to perhrps six

economy of scele mille of 780=10NN tone nor Anvy eack, Thie
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requires a total investment of 2.5 tilllon 1977 dollars.

A numter of mills are already being built or in the advanced
stages of planning and investment development. This should
not discourage planning for market pulp demsnds tevond 1990.
It does show that consideration of the developrent of leocal
forest product demande in the tropical countries must be
given support.

Stage-wise development nlanning

Local demands for forest products are senerally
neglirsitle in many countries of the tropical ferest pa~tane,
Those materisls which ere needei are imported and the tnlence
of trade deficits restrict demand growth, Local nroduction
of forest products with procedures that may seem primitive
with respect to present industrialized world technoloay could
be the catalyst to make worlid demand for forest rroducts ~row
beyond the nominal level projected., It ie these srens of the
world that can make the difference whether the econormic
growth curve for forest products continues to deciine or
holds steady and even advances eomewhat.

The ‘internstional aesistance agencies ghovuld
co-ordinate the study, survéy and plannine of various modes
of develobment that could be recommended and implemented fnr
arees with tropical forests that will assure environmentally
safe utilization for the production of forest products,

There are numerous potentinls, few of which have bnen
evaluated ty or for the lesser developed countrieas, The

cbntrihution to social 2nd cultural benefits of ench
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development can and nerheps must be estimnted to rive
priority to the promotion of implerertsatinn efforts.

All of the potential utilization plenes hsve loc or
wood harveet es their taeis. From this, individvel rrd/or
utlility fuelwood needs cen te nrovided; lor and/or chin
export cAn be considered; some sawnwood for locel construction
of shelters produced; production of newsprint. tatlet end
school pepers as btnsic needs can be promoted; toxes made for
shipment of local produce; and, honefully manv other eirell
end important uses can be added.

Appropriate technology

Much has been written and eaid atout the technolocy
which would best promote soclial and cultural enhancement in
the lesser developed areas of the world. There i1s no rendy
answer, Much of this 1s related to the reluctance on toth
the industrialized snd lesser developed world to resrectiv=ly
promote and accept technolocy thnat 18 conesldered otrsolete ty
tre former and perhape insulting to the leotter,.

The technology adopted bv the industrialized world is
not all good nor well applied. High enersy demending
processes and products are under criticel adverse sprrreisel
of their costs versus alternestives to meet the preduct or
service derand. Reductlion in man-hour renuirements r~epr unit
of product or service must te tslanced asninet the cociel
coste of unemployment, Thus, even in the jrdnstri-~11red
world there is need for the vromotion of the iden of

appropriate technolory,
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Juat as the new producer of a product nften teaches
the old end established producers some tetter technology -
| neﬁ or modified - so can the development of industry in the

third .world provide mechanisms for a wiser and more
beneficial economic srowth for all peonles of the world,

RECOMMENDED AID ACTIVITY

It appears that the promotion and development of the
economy of scale forest products enterprises that sre
needed to meet the demands of the industrialized world will
be met via the usual channels of financial support. These,
however will do 1little to promote the sdvancement of the
social, economic and cultural development of the bulk of
the population in the tropical forest nres., Other avenues
are neceseery, These are the smsll ecele operetions thet
develop and expand local needs and then regional demsnds
for forest products, It 18 thie avenue that needs the
support of the international techniceal sssistance apencles
for puidance throuch studies of product development for

local needs and desires,
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