





JEN Ligrary

IR

1099806 (0) -

4(‘
2Ye t:’






JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

DEVELOPMENT OF HUT\/IAN RESOURCES
FOR
THE TROPICAL FOREST MANAGEMENT
(STRATEGY FOR THAILAND)

'JULY- 1992

. '_ JAPAN ovmsms I‘ORFSTRY CONSULTANTS ASSOCIATION
' (JOFCA)



B EER




Research and Training in . _
Re-afforestation Project, Thailand

Kasetsart University
Faculty of Forestry







Ui

Ui

FAG Regional Dffice, Bangkok

Teak trees for demonstration Teak seedlings. Teak is an
' ) - important forestry species.

Teak seedlings for test

Bad shape teak trees.
- They teach us the importance
of Torest tree hreeding






- Contents

Intrbduction_ ............................................... 1
Cufrent Situation of Forests ..... IR T TR PRSP PR 2
Forestry Policies ......ivinnenainianns }...T ...... e 3
Organization of Forest Managément .............. e 9
_Férestry Education ....}.... .................. e 17
Trgining of Forestry Technicians ......... . .o, 20

Proposals .......... e R OO 21






1. Introduction

“The carrent rapid decrease and deterioration of tropical forests arc
p031ng a grave threat to human beings and the settlement of this problen
has drawn world- wide attention.

Such a decrease in- tlopical'forests has exerted a serious influence
on the 5001a1 economy of developing nations that depend on agriculture,
livestock tarmlng and forestry. - In addition, the decrease has also
become the subject of discu351on relating to the whole world, -and allows
no time for delay in settlement to protect the global environment from
“the extinctlon of llving spetles in troplcal forests, global warming, and
other difflcultles.

In order to resolve the problem, diverSified measures are required;
and- steps for the protectlon of forests and afforestation in developing
nations are fundamental . However, it is an undenlable fact that in
taking such steps, developing nations are short of 1local forestry
officials, qualitatively and quantitétively, for forest management and

afforestation.
Based on the rebognitipn_of.problems wentioned above, this study
aims at preparing and proposing, by nation, guidelines and method for

training trbpicaluforest management officials.

The study was conducted in Thailand in May, 1992.



2. Current Situation of Forests

Tha1lend has a fotal orea of - 5] 4 million hectares {ha);"'of which
28/ or 14.34 miilion ha is covered by folests .‘Looking at -the . past
trends in the area of forests, it is found that. the area decreased from
27.3 million ha (58%) in 1961 to 14 38 mllllon ha (28%) in 1988. They
are in an impending situation which cannot ho overlooked

. Forests in Thailand are as a rule state-owned. -~ In- 1985, it was
stated in the "National Foxeotry Policy" that ‘the percentage of forests
should ‘be Ialsed to 40%, and this level should be maintained The number
of 40% :can be divided 1nto two, namely protectlon forestq (15%),
including national parks and sanotuarles, and production forests (25%) to
product timber and other forest products In the latter sustalnable
" production is promoted, and reforestatlon is authorized. The: cutting

_cycle is 30 years.

In ‘Thailand, 80% of the population live on agriculture. The . demand
for farmland is on the rise, .and sustainable agriculture . as a
conventional system is becoring difficult to continue.



(1)

(2)

(3)

(4)

Forestry Policies
New Policies announced on October 1..1991_are as follows:
Forest Land Use Plan

In response toé the determination by the Council of Ministers, forest
areas wiil be dlassifiéd into three category, namely Consérﬁation;
forestry (ecoﬁOmic zone) and agriculture:zones, in October, 19891.
This ‘classification is conducive to smooth mapagement without
diéputes _between- the authoritiés, private CGmpanies_ and 1local
inhébitants;'éﬁd'also smooth administration of various types of

resources development,

Opening-Ruin Rééerve Forests to Inhabitants

Although: production forests should”be essentially used as reserve

forests for sustainable production.'ruin reserve_forests among them
will be opened to the poor for their livelihood. This policy will
be carried cut in flve years from 1991 to 1995 by cooperation with:

i) ‘National Security management Hivision
ii) Forest Reservation Section
iiij} Land for People Management Section.

Public Relations °

The Royal Forest Department (RFD} will seek for cooperation in
planting trees through mass media, the general public, private
enterprisés;_and variousrassociationsQ It will also_make a request

for coopératibn_to internatiqnal:organizations.

Environment

_‘Reserve forests are nowadayS'&estfcyed:acfoss the country, and such

destruction results in imbalanbé_bf-the'natﬁral enviromment, flood,
the greenhouse effect, etc. To cope with this situation, the RFD
determined a Forest Management Plan (FMP). It aims at forest

. protection, fire prevention, and improvement in forest condition.



(5} Forest Protection

(6)

a)

b)

d}

e)

f)

g)

h}

i)

3}

Forests including national parks, riverheads, sanctuaries, and

mangroves will be conserved and protected.

Technologies fdr-éfficient communications, including artificial
satellites will be utilized.

" Immigrants will be prevented from - invading forests by coope-

ration with the authoritles coﬁéerned.

Local inhabitants who claim rights will be investlgated and

registered.
Boundaries of reserve forests will be clearly determined.

Establishing-an effective and mobiliziﬁg organization for forest

fire fighting.

Favorable function of forests will be publicized to the groups

‘concerned.

Forest education will be given to children.

Cooperative ?rojects will be promoted with the people concerned

for protecting forests,

Cooperative projects will be systematized.

ReTorestatlon and Expanded Afforestation

.a)

- b)

As 25% of the national land is designated as production forests,
ruin reserve forests will promptly be reforested to  achieve 7%
of the national land.

The ~general - public will be. encouraged to plant trees.

. Encouraging measures include the creation of watershed forests,

botanical - gardens, parks and private gardens, technical
guldance, and the supply of seedlings. '



(7)

(8)

.{9)

(10)

Mangrove Forésts

a) An appropridte nanagement system"will swiftly be adopted to
improve the condition of mangrove. forests in five years. It
will cover a forest area of 40, OOO ha.

b) Land use and other mattérs will be determined by consulting the
navy, the'Ministry_of'Fisheries, relevant - agencies, and -local
inhabitants.

Study and Research

a) Foreslry research will be supported.

b) - Thézsituation'df land use will be regularly studied by aerial
photograph.

é) Afforested areas will be efficiently surveyed.

:Manpoéer Management

a} The RFD personnel will perform their duties sincerely and
“fairly.

b) They will be properly rewarded for performance. They will be
" encouraged. to make more contributions to local areas.

International Cooperation

international cooperation. will be introduced into unprofitable

academic fields.

(Reference) National Forest Policy (1985)

- The: National Forest Policy declared in 1985 will be outlined In the

__follbWing.

To achicve a 1ong term natlonal forest administration and for better

understandlng between state and private sect01q, it is hereby declared as

a national forest policy that..



(1)

(2)

(3)

(4)

(6)

(7)

(8)

Lohg term guidelines for forest inanagement and developmént shall be

"established to maximize national social and econnmic_ benefits and

national security, with sufficient measures provided for
environmental protection. Enmphasis shall be placed on harmonized
utilization of forest resources and other natural resources.

Role and responsibility sharing among various - government agencies
and the private sector in forest'maﬁagemeut and developmenf shall be

promoted.

National forest adminiétratibn shall be reorganized in line with the
changing guality and quantity of forest resources and environment.

Forty percent of the country area shall be kept under forests. - The
forest area shall be divided as follows:

a} Protected forest: 15 percent of the country area shall be kept
as protection forests for nature conservation, recreation and
environmental quality protection. '

b) Production forest: 25 percent of the country area  shall be
designated as production forest to ‘produce timber and other.
forest products. '

_?ublic and private sectors together shall develop and  wmanage the

forest area to achieve the sustainable managément.

With science and technology the efficiency of agricultural
production_shall-be'enhanced to reduce the Torest conversion to

agricultural land.

The state shall establish a forest development plan as part' of = the
natural resourﬁes development..plan in the Natidhél Social and
Economic Development plan to harmonize a mutual wutilization action
between forest resources and other natural resources. ‘

Efficiency 1n- timber production shall be - increased thrdugh
appropriate forest management techniques using both selection - and
clear cutting systems. 1In the clear cutting system, the cleared



(11)

{12)

{(13)
(14)
_(_15}
(16)

(17)

area shall be replanted Immediately.

To conserve and protect. natural environment, the State shall
accelerate the city planning process and designate specific area for
forest, residential, rural and agricultural areas in each province

to prevent forest land encroachment.

National Forest Policy Committee shall bc established under the
Forest Acts for pblicy formulation, supervision and management of

national forest resources.

The State shall undertake -extension .programs to create public
awareness of useful forest function and unfavorable effects created
by the destruction of forests. '

The State shall promote reforestation by the public. and private
sectors for domestic industrial consumption. Export eof wood and
wood products shall be encouraged. Community foresiry such as
reforestation on public land by private séctor, tree planting on
marginal agricultural land and establishment of forest woodiot for
houschold consumption shall also be promoted.

The state shall encourage integrated wood using and pulp and paper

“{ndustries to realize the whole-tree utilization concept.

Amendment of forest acts shall be made to support efficient forest
resources conservation and utilization.

Forest research shall be carried out in.  collaboration with

universities and educational institutions concerned.

Wood energy as a substitute of fossil energy shall be promoted

through energy plantations.

Any'laﬁd with thé-Slope of 35 percent or more on an average shall be
designated as forest land. No land use certificate under the Land
Acts shall be issued for the land of this category.



(18} Explicit:guidelines shall be established to deal with:various forest

(20)

degradation prohlems'é.g. shifting agriculture,lfdreSt fires,.forest
clearing by the hill tribe minorities, etc. Measures- on -enforcement
of law and penalty‘codes shall be . specified ‘and respective due

.processes shall be established. Regional Fbrestry' Law Enforcement

Centre shall be established. Measures . shall also be devised to
penalize corrupted govérnment'official and influential person.

‘Incentive systems'shall be established to promote reforestation 'by

the private sector.

Human resources and rural. settlement planning must be in conformity
with natural resources management and conservation plans.



Organization of Forest Hanagement

The RFD'fRoyal Fofest Department) is in charge of national forest

‘management under the Ministry of Agriculture-and Assoclations.’

It has a staff of 15,900, of which 55% are forest officers, and 45%

. are permanent employees. In addition, there are many daily workers.

Universit&/col}ege graduates account for about 25% of all forest
officers (Fig. 1, and Tables 2 and 3). '

Fig. 1-is”é'chartzofithe Thai forest  management::system._ Sheriffs
are dispétﬁhed by the__RFD to superVise provincial forest

administration. -Amphur Forest Offices locally supervise and give

guidance to peerns concerned with forestry.

Table;i'Shdws.the RFD's staff by year. ¥Whereas upper yéars are
based on the Thai calendar, lower ones are dominical years.

_Table 2 shows the RFD‘ststaff by.spcéialty.

Table 3 shows thé RFD's staff by level.

Loéal:Organii&tion of Forest Managemeﬁt

a) There are 72 Provincial Forest -foices_ (PFOs) throughout the
country, &nd one sheriff is_assigned'to each office. PF0s will:

i. Assist Provincial Governors and also  give advice to the

latteri'and

ii. Perform ‘administrative duties in “connection with  the
managément; use and=pfotection.of forests in each province,
dpproval‘fdr and supervision over logging, the collection of
forest ihcomes, aﬁd the transportatioﬁ ‘of forest products
(Fig. 1). |

b) ‘There are 670 Amphur Forest Office. aCsts the -country, which
assistxand give advice to district chiefs. They also perform
administrative duties concerning forests and forestry 1in each



district (Fig. 1).

(3) The FIO (Forest Industry Organization) became independent of the RFD
in 1948. Tt is currently a national enterprise, but managed like
private enterprises. This organization undertakes afforestation as’
well as logging national forests and processing thelr products. As
logging'operations'are now" reduced; .afforestation and - care are
gradually holding a high share in FIO's business. Nevertheless, the
area of forests made by FT0 is still about one sixteenth of that by
the RFD. ' ' ‘

The organization uses the "agri-silvicultural " system™™® . with
emphasis on the resettiement of shifting cuitivators to create
forests villages™* in mountainous areas and improvement in the life

of local Inhabitants.

The FIO has a staff of 3,800, of which 600 are engaged in the forest
village project {seé‘Fig. 2 and Reference).

#1 The _agri—silvicultural System, being designed  to combine
agricultural and forest products, leads agroforestry. '

#2 These villages are created for shifting cultivators'to' resettle
mainly in the northern part of Thailand. They are almost the
same whether they are created by the FRD or  the FIO. Both
agencies make a- contribution to the stable livelihood of

. inhabitants while playing a major role in promoting' teak
plantation by Taungya. '

- 10 -
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Table 1 Number of Forest Officers and Permanent Employees

» Thal calendar year and ordinary calendar year

- 12 -

B MW;;Vel 2529 2530 | 2531 '2532::_ 2533 *
- 1986 | 1987 1988 1989 | 1990
10 1 1. 1 2 P
9 3 8 3 4 4
8 40 40_': 4 43 47
7 302 321 357 371 387
6 721 | 9018 | 1,381 | 974 | 1,637
5 1,710 '1,579 1,877 1,892 .| 1,329
4 1,546 | 1,588 1,744 | 1,689 | |
3 1,304 | 1,258 | 1,183 | 1,897 | 5,412
2 1,879 | 1,489 | 1,385 904
1 208 | 228 169 108
| -
TOTAL 7,214 7,490 | 7,644 | 7,884 | 8,818
PERMANENT EMPLOYEES 4,339 | 4,450 4,718..'=5,957 7,178
GRAND TOTAL 11,653 | 11,940 | 12,362 | 13,841 | 15,996




Table 2 RFD Officials and Permanent Employees (As of October 1991)

0ffices. oftioints | Employees | Ttal
General Administration 9 - 9
Internal Auditing _ 11 - 11
office of RFD Secretary 56 21 77
Personnel Division. 87 71 158
Fbpestry School 39 - 39
Finance Division 72 170 242
|Forest Control Division 106 62 168
Fofést Management Division 188 177 365
Silviculture Division | - 232 468 700
Forest Products Research Division 83 80 163
National Parks Division 327 1,090 1,417
Wildlife Conservation Division 320 866 1,186
" |Watershed Management Division '367ﬂ ' 306 673
National Forest Land Mgui Division 821 265 586
|Legal Affairs Division 30 6 36
|Planning Division 56 8 64
Regional Forest Offices (21) 4,276 3,045 7,321
Provincial Forest Offices (72) 2,238 543 2,781
Total 8,818 7,178 15,996
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"Reference Table Number of Personnel by Rivisioen

(As of October 1981)

Staff

2,863

Yorkers |- Total

1. Northern Timgg;_WQrk Div. - 289 | 1,559 | 1,848

2. Eastern & North;Eéstern Tinber 135 235 370

Work Div.

3. Western & Southern Timber Work Div. 117 112 229

4. Reforcstation D1v. 197 178 375

5, Timber Sales Div. 49 156 205

6. Mai Thai Sawmill 83 171 244

7. FI0 1 Sawmill 74 167 241

8. FI0 2 Sawnill 42 110 152

‘9. Dry-Kiln and Wood Products Factory | 23 57 B0
10. Wood preservation Plant .28 59 - 87
11. Accounts Division 63 g 72
12. Office of the Secretary 31 20 51
13. Office of the Inspector 10 3 13
14. Personnel management'Div. .19 21. 40
15. Legal Div. 8 2 10
16. Medical Div. 10 4 14

TOTAL 1;1}3_

4,041

- 16..




5. Forestry Education

In Thailand, Kasetsart Univeréity is the only university that has
the faculty of forestry: Some - other univelsity havo silvicultural

courses, Wthh are, however, not independent depdrtments or sections.

Kasetsart Unlver31ty was founded in 1943 durlng World War 1II. As
shown inm Fig. _3,:Lhe university consists of eleven facultics, and has
pany research facilities, a library, and an aditinistrative office. It
was 1n1tially located at Bangkhen in Bangkok, and subscquently some - of
its fac;lltles were moved to Kamphdengsaen 160 km west. of Bongkok when
the campus was crowded The Bangkhen campus has an: area of .145 'hé;
including about 60 bulldlngs ‘while the"Kamphaengsaen-oampus has an- area
of 1,460 ha, including about 50 buildings. The number of students is
about 10,000 in 1990, of which 9,000 Stndy in Bangkhen, and 1,000 study
at Kamphaengséen; o |

'The Faculty of Foleqtly Has a longer hlst01y than Kasetsart
.Unlver51ty 1tself and orlginates from a folestry school which the Royal
Forest Department (RI'D} establlshed in 1936 at Phlae in the northern part
of Thalland At that tlme the school had a two-year course of study
mainly d951gned to train the staff of the RED, and took on around 25
students,_-ln 1944, the most part of ‘the school was incorporated in
Kasetsarf_ University. ~ The forest school at- Phrae _ Was, however,
separately maintained on a small scale. TIn 1957, a doctoral course was
made available, and the present system'was established.

The present Faculty of Forestry consists of six departmenté and the
seCIetarlat as shown 1n Fig. 3. The number of {reshmen is ahbout 170 per
year, of which: 140 are male, and 30 are female.  An . annual average of
about 100 students can giaduate from tho facu]ty The univeréity has a -
Staff of 63, of which 33 have doct01ates, and 28 have master's dogroes

Various types of Iesearch in the faoulty of Foxgstry are under way in .

close ‘COODeFdLLOH with  the RFD,  forest  industries and other

organizations.

_ The doctor’s course in torostly takes four years, and basic sciences
-and general forcqtry are studied in the first Lwo yeals Iin the third
year, bpeClal SUbJECtS will begin to be studled 'in  the above-mentioned
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six departments.

There are master's coufses in forést management, forest biology, and
forest products, afforestation, and hydrological management. Besides
these, a course innenvifonmental.science is also available in cbbperation
wifh'the Land Conservation Department.

Some 80% of all .graduates are employed by the RFD and other
government agencies, while others are employed by forest industries, land

developers, universities and colleges.

“The aboveémehtioned forestry school at Phrae Qnder'the‘RFD's_ direct
jurisdiction also educates a lower level of personnel. Qualifications
for.entrance include graduation from ordinary senibf high schools and
success in the RFD's eXamination. The age of applicants is limited to 17
- 30 years. The RFD's examination réquires applicants to - be physicaily
50 strong as to complete a marathon of 20 km in-thrée hourg. .The - number
‘of fréshmen is about 200 per year. Of them, 5 to 10 excellent students
5re_annually recommended by the RFD to Kasetsart University. o

ﬂig_



6. Training of Forestry Technicians

The RFD-(Royal.ForOSE‘ Denartmént) trains its staff in its own
facilities and local branches in'cooperation with  other -ageneies; ~The
'_JICA also cooperate with the: RFD in :the Airaining progfam by - giving
financial support and dispatching short-tern eXperts under the - JICA's
project for Research and Tfaining in Reﬂaffdfestation. The program -also
has relation to The ASEAN~Canada Forest Trce Seed Center to  which
Canadian International Development-ngency (CIDA), a Canadian assisting

organization, gives financial aid.

“Under the training program, on—the~j0b”training is mainly -given to
the RFD personnel. The program is focused on (1) forest administration,
{2) forest oprotection and cnnservatlon, (3) forestry"researCh' and
: development and (4) forest extension. Seminars and workshops ‘are  also
held. Training periods and trainees by - subJect _ annual fleqnency of
training, and the level of trainees are shown' in “Tablé 4.

of the'nbevefmentioned-fields of study, Ttems (1) and (2)‘related to
development of forestry communifies have reeently become more -~ important.
trainces from ASEAN countries ‘as well as RFD regional offices also
participated in the progran {for third countries}. They were trained in
Chiang Mai for one month every year from 1987 to 1991 Training of this
type 13 malnly undertaken by the Regional Community Forestry Training
Center (RECOFTC) established with the suppqrt of Asian Development Bank
and Swiss government agencies. This center is located on the campns-‘nf
Kasetsart University,_and teehnically supported by American Southeast
Consortium for International Development. _Subjecte of.study by year are:

1987  Small-scale YWood-base Industry

1988 Cnmmnnlty Plantatlon

1989 Communlty'Forestry and Agroforeetry
1990 Community Forestry and Exten310n
1991 Planning and Management

- 20 -
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(1}

(2)

(3)

Proposals
tirrgent Measures

The  Thai govermment 1is wurgently required to take appropriate
forestry measures for (a) maintaining the presént forest ratio of
28%. and further raising it to 40%; (b) achieving sustainable
management which is prevailing all over the world; and {¢) training
the pebple invoived in introducing advanced technology required in

forestry and forest ijndustries (including tree breeding, tissue

culture, remote sensing, and processing}.
Forest Ownership and Concession

A minimum requirement for protecﬁing forests is to define ownership.
Areas where nothing is done, or nobody lives, are often invaded by
local people, who illegally sfart cultivating, ‘grazing or logging
there. By contrast, areas whose boundaries are clearly marked and
always monitored by guards are seldom invaded by - others. Illegal
activities can be effectively prevented by marking .boundaries' and
patrol. In areas where some 'pepple' illegally do spméthing, we
canuot but make efforts to resolve the problem péfsistently aﬁd
peacefnlly.

Forest Patrol

_Rangers should be constantly stationed for ‘continuous patrol in

importani areas and enlightenment on the  importance of forest

protection.

One official can cover an arca of 3,000 to 4,000 ha, and theréfore a
group of two or three officials will manage 6,000 to 12,000 ha.

Patrol should be started in especially important areas because it
cannot be simultancously started in all parts of the country.

For example, to patrol important areas.accbhnting- fdr 10% of all
forests across the country, Sbme_S)UOG.officiais (14,300,000 ha =z
1/10 x 1/4000 ha per person = 3,575) will be needed for the time
being. Besides persons already pbsitioned; as many | present
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éﬁployees as possible should be assigned to this duty, and also
recrults should be trained to make up the shortage.

Training Extension Workers

Thailand has made desperate efforts to prevent illegal cutting and
shifting cultivation by mobilizing - the police and army.
Nevertheless, these efforts have not achieved a sufficient result,
but left much concern about forest management for future.

One possible coﬂntefmeaéhre is to earnestly educate  local
inhabitants through extension workers to'promote their understanding
and cooperation. Two key points should be noted here. - One is to
make all people understand that sustainable agriculture is
impossible in tropical wones unless forests and farmland are
compatible. This could be easily achieved by introducing various
cases of success in other countries to them. The other is to
encourage inhabitants and private _enterprises to - participate in
forestry. In areas where inhabitants vigorously perform activities,
forests-could be more -easily protectéd by the participation of
inhabitants and private enterprises. Using people's 'poﬁer is  the

best way to success.
Fire Prevention

It is not always possible to preveni forest fires anywhere. If a
large area is flired in the dry season, it will be difficult to
completely prevent the' fire from spreading to forests, In
particular, natural forests are tao large to protect against spread

of fire in many cases.

In man-made forests, on the other hand, [lires must be prevented by

- all means. The private sector may hesitate to invest money in

afforestation unless: forest fires are completely prevented.

Despite ‘being difficult, fire prevention:'is pbssjble if an

appropriate measure is taken. If they learn lessons from cases of

advanced countries, you will find it possible.

There are some cases of international or bilateral cooperation in -
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fire prevention. It is recommended that international cooperation
should be actively introduced into training for prevention in the

future.
Cooperation with Inhabitants

People's cooperatibn is indispénsable to preventing forests . from
disappearing. Inhabitants are, however, often . reluctant to
cooperate with us. To gain their cooperatiqn, social forestry by

their participation is the most promising option.

That is, in areas where shifting culfivation is often made,
ihhabitants cannot be easily driven away. Accordingly, a péssible
measure is to grant the security of tenure for agriculture td  them
on some conditions, one of which is to oblige them to create a
certain area of forest. In this case, they will be taught .fdrestry
to earn cash incomes. In forests made in this way, _cﬁtting should
be permitted only when a prudent harvesting'system'is used, so  that
Lthe whole of watershed arcas will be prevented from deteriorating.

Since there are various systems of .sociali forestry across the
country as well as the rest of the world, a more successful system
should be selected by studying them and stabilized in each region.

Sustainable Management
Therg are three approaches to sustainable management.

i} Preventing forests from decreasing
ii)} Expanding wan-made Torests
iii) Utilizing forest products by better ways

With respect to i), we have already referred to relevant mattérs. in
(2) and () above. Some additional comments will be made in the
following.

ifforts should be made to gain' cooperatioﬁ .from inhabitants by
making  them UHderstanding 'éonéequences of the -destruction of
forests. For insténce,_if forests are completely destroyed, it will
make it impossible to conserve water and soil, and consequently
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devastate the national land. Agricﬁlture and live-stock farming
willlaiso become impossible. A subsequent oceurrence of natural
disasters will frequentiy'inhihit pecple from 1living in safety.
Fuélwood*and'dther daily necessitics will'hot be easily supplied,
either.. Inhabitants should be enlightencd on these effects of the
destruction of forests on their life.

Spreading Afforestation

Silvicultural--techniques and' tree breeding  are  essential to
expanding'man—made forests. DMoreover, afforestatioﬁ is a project
for infrastructure, and theréfore it -should be studied how to
procure funds. n addition to public Tunds, {a} private
participation and (b) overseas funds should be studied.

Utilizing Forest Products

To utilize forest products, iﬁprOvement éheuld he made in ({(a)
bucking efficiency, (b} processing efficiency, and {c) durable use.

Improvement in bucking efficiency has various aspects which will
lead incomes to increase. Cases of advanced countries should be

reviewed.

"Processing efficiency is related to markets, and therefore should be

improved in such a way as to be accepted by markets. As
sophisticated techniques are required for improvement in many cases,
steady efforts should be made toward an increase in profits.

Durable use could be improved by preservation, insect control and

recycling.

Advanced Technoléogy for Forestry and Forest Industries

“Transfer of advanced technology for forestry and forest industries

(tree breeding, tissue culture, remote sensing, etec.) is strongly
requested by educational institutions, including universities.

Although educational institutions cannot undertake all aspects of
research, education and extension, the above-mentioned réquest could
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be satisfied to some extent by flalning instructors out31de Thailand
and dlspatching experts to Thailand,

Moreover, it could be achleved if 1nstruct013 and resedrchers study
abroad, or if technical tie- -up 18 made with - prlvate enterprises.
International cooperation in. a form of project should also be

00n51dered
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