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EXECUTIVE SUMMARY

Research efforts in biotechnology can meke a contribution
toward addressing resource management problems in the forestry
sectors of the Philippines, Thailand, and Nepal -- the countries
included in this study. Part I, however, propvses that the
general forestry management approach adopted by a country
substantially affects the potential relevance of such
technologies.

The basic objective of the study is to assess the potential
socio-economic effect of multipurpose tree species {MPTS)
biotechnology research. Three research areas were identified
from interviews with various researchers and resource
administrators: (1) tissue culture for plenting material
production and enhancement, (2) tissue culture for MPTS fenetin
improvement, and (3) use of micro-organisms to enhance MPTS
performance.,

The assessament process is initiated in Part 11 by
classifyving biotechnology according to whether it is basic,
stratezic, or aprlied. Tissue culture for -planting materials and
the use of micro-organisms to inprove MPTS performance are
classified as applied and adapt ive btecause they attempt to
resolve specific, actual constraints in forestry proiects.
Tissue culture for genetic improvement is strategic research
becaiuse 1t addresses more general concerns such as the
determination of the traits that govern acid soil tolerance in
MPTS. While the applied studies are expected to have short-term
returns to research investment, the potentials of tissue culture
for genetic improvemeni , heing more strategic in nature, are
expected to materialize only in the long term.

Part I11 lcnks at the problem of deforestation and the
trends in the contribution of forestry to the rational economy.
It is shown that forestry over-exploitation has been associated
with a declining forestry contribution for the Philippines and

Nepal. Although data is incomplete, there is indication that the
commercial forestry sector is smaller than the upland farming
sub-sector, at least in terms of ropulation affected. As far

as national socio-eccaomic impact is concerned therefore, there
is a need to also focus on the upland cultivators and on their
demand for forest products -- a demand that is dominated by
fuelwond requirements.



Part IV defines the fundamental problem of resource over-
exploitation as one caused by population pressure and
inappropriate resource management systems. The latter
undervalues the sustainatle uses of forests in favor of capturing
short-term returns Thus, for the commercial sector, logging is
so profitable because cutting tees are excessively low. For
upland farmers, short-term gains from excessive vse of lands and
trees for crops, fuelwood, and fodder are preferred to
conservation because they lack secure claims to their land and
consequently bave no stake in ensuring long-term productivity.

Within this implicit anti-conservation structure of
ircentives, the "traditional forestry" approach attempts to
promote conservation thrcugh reguliation ard enforcement -- with
poor results. A "particivatory-egroforestry” strategy is one
emerging alternative that directly addresses the population
pressura problem by awarding cultivation rights to uplancd farmers
and enlisting them as partners in ‘he management of their lands
and forests. The poctential contribution of a particular
biotechnology will clearly vary depending on what is the
prevailing strategv.

Part V brings to bear tne framework developed above in
evaluating the potential impact of the proposed biotechnology
for MPTS. Due to limited data and other constraints, no full
benefit-cost analysis is possible. However, there is enough
basis for identifying and quantifying the key benefits and costs
to allow informed judgement on the potentials of each
biotechnology.

On tissu= culture for enhancement and increased production
of planting material. Although introducing this biotechnology
will probably provide benefits in terms of better seedling supply
compared to the supply without the technology, such benefits are

difficult to measure. The assessment theretore focused on
whether the cost of the technology can be kept at the level of
current propagation methods. Researchers in Nepal suggest that

modifying “he micropropagation process by eliminating expensive
sterile-rooting procedures will allow the technology to be
competitive.

Any techrology needs to be incorporated with a reforestation
program through which its benefits may eventually reach society.
Micropropagation wi'l be appropriate if governmer .s pursue large-
scale contract reforestation schemes (such as that currently
starting in the Philippines). However, the potential
effectiveness of such reforestation efforts, in terms of meeting
growing fuelwood demand, is less than that of reforestation done
through involving significant numbers of farmers (following the
"participatory-agroforestry" approach), both in the uplands and
in the lowla=ds.
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The problem, however, is that the micropropagation approach,
which is biased toward centralized production of seedlings as
well as toward sp-cialization in particular types of plantation
trees, will not be very appropriate in a "participatory-
agroforestry” reforestation approach. While sguch bintechnol,gy
should noi be discounted solely on this basis, the eventual
social contribution will tend to be limited.

On tissue culture for genetic imnrovement of MPTS.
Research on tissue culture for genetic improvement. being
strategic rather thai. applied, will have limited near-term
potential. TIndeed the results from this kind of reseerch effort
are expected to come out only after substantial time lags. Thus
for anv given set of actual current constraints, it will be
better to utiiize traditional testing and screening of various
trees, with biote~hnology being used tr assist in the selection
and micropropugation work.

If the national emphasis for forestry programs is on the
small farm sector, there wil] be even less direct relevance for
genetic engineering of MPTS “he reason is that tle kinds of
contribution that have heen envisioned for such research aim at
enhancing commercial and marketable products from trees (e.g.,
increasing vield of resins) or on increasing incremental growth
for trees that will be in demand for privaete plantations. For
the sm=z11 farm sector, however, the interest is primarily
fuelwood and fodder, and the production of these from trees do
nct lend themselvies to marginal improvements. For example, if
more fuelwood supply is desired by the farmer, it would be better
to plant twe trees rather than to risk experimenting with one
“incrementallv improved” tree,

On the use of beneficial micro-organisms for MPTS. These
microorganisms include fungi (such as mycorrhiza) and bacteris
(such as rhizohium). Beneficial results from the use of

myvcorrhiza, for example, include inereased survival rates of
outplantings as well as enhanced growth.

The potential national significance of these biotechnologies
revolve around two effects. The first effect is on increasing
tree seedling survival rates. For example, in the Philippine
reforestation program, if the use of mycorrhiza can reduce
seedling mortality by, say, 25% the cost per hectare of forest
actually established could be reduced to roughly P3,000-4,000
from P4,000-12,000 (P20 = USs$1).
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THE POTENTIAL IMPACT OF BIOTECHNOLOGY RESEARCH
ON MULTTPURPOSE TREFE SPECIES

T. Tntroduction

A. The National Resource Manuagement Approach as the Context of
Specific Research and Development Efforts

The challenge to developing countries of translating policy
objectives into effective programs in ferest resource management
is both compiex and broad. It is certainly complex because tte
perceived goals of society are potentielly conflicting: both
proamceting sustainable production as well as ensuring equitable
access to resources have not always been complementary
activities. At the same time, the challenge is exceedingly
large: the problems of upland degradation and the over-
exploitation of forests (leading to excessive s0il ercsion and
decline in land productivity) have reached critical proportions.

This Jeads to two important implications in the assessment
of the potential contributions of biotechnology as applied to
multi-purposce ‘ree species (MPTS). First, research needs to be
evaluated in terms of its potential for attaining multiple goails.
The goals of upland research and development, being derived from
the needs of policy-making and implementation programs, are
complex. On the one hand, thke concern is promoting
productivity; on the other it is addressing povertyv. On both
counts, equiiy considerations loom large, either taking the form
of intergenerational equity {when the concern is the
sustainability of productivity gains) or sectoral equity (when it
focuses on income and asset distribution among current users of
the resource).

Second, because the needs are so broad, the research
approach has to be sufiiciently focused to make an impact. Most
effective research activities, both by design as well as by
limited resources, only address A small portion of the issues and
plans that are required by national programs at any given stage
of implementation. Therefore a realistic assessment of their
potential contribution requires placing the activities in the
context of the social perception of the resouvrce management
problein as well as the actual management strategies being
followed by the country’s rescurce administrators.



B. Assesament Goals for Biotechnology Research on
Multipurpose Trees

The basic objective of this assessment is to study the
potential socio-economic effects of bhiotechnoiogy research on
multipurpose tree species in Nepal, the Philippines, and
Thailand. (FPlease see Appendix 1 for the assessment terms of
reference.)

The MPTS priority species identified by F/FRED include the
following:

for the humid and sub-humid tropics --

1. Aracia auriculiformis
2. Acacila mangium
3. Leucaena spn.

for the arid and semi-arid tropics --

Acacia nitotica

Dalbergia sissoo
Fucalvptus camaldulensis.

[FV I A R

Tn addition 3
for future consideration by the network, and two were included in
the tissue culture feasibility study commissioned by the
Forestry/Fuelwood Resrarch and Development Project (F/FRED) for
future network consideration (Gavinlertvatana et al., 1887).
These include:

to the above, three other species were listed

Alnus nepalensis
lLeucaena diversifolies
Robinia pseudoacacia
Melia azedarach
Aradirachta indica.

N W —

The srecific areas of biotechnology research are defined for
this study both by vrevious and current technical evaluation
undertalken oy the F/FRED Project and by the focus of researchers
and resource admirnistrators interviewed in the ccurse of this
assessment.,

A technical feasibility evaluation of the potential for
tissue rculture of MPTS has already been done (Gavinlertvatana et
al., 1987). Similar evaluations by F/FRED of the potentialas of
mvcorrhizae and Rhizobium spp. and of specific gum 2rd resin
producing trees are currently underway.



In additicn to the F/FRED evaluation studies, a rReries of
discussions with forestry and biotechnology researchers as well
as with government resource administrators and various
development project personnel was undertaken in Nepal, the
Philippines, and Thailand in ear]yv 1988. [Appendix 2 iists the
detailed itinerary and interviews for the studyv.)

From the F/FRED technical studies and from the interviews
undertaken, the biotechnology research topics identified as
potentially important are: (a) tissue culture of MPTS for
increased production of planting materials as well as impreved
and uniform quality of these materials, (b) tissue culture to
enhance specific features of MPTS, and {c) research on
myvcorrhizae and Rhizobium for improving outplarting survival
rates as well as enhancing growth.

The potential socio-economic effects of the above MPTS
biotechnology research topics are to be evaluuted on two levels.
The tivrst is with respect to gscope of assessment. A national
perspective for each of the three countries is adopted. The
second level is with respect to potential effects specific
grecups of peecple.  The emphasis at this level is o., the impact of
research and development. on sinall upland farmers and the rural
economy of the {hree countries,

C. Querview of the Study

The various steps in comprehending the potential socio-
economic impact of biotechnology research are developed in Parts
TT too TV. The specific biotechnologies being considered are
described in Pari 11, and a tyvpology of research is utilized to
derive a preliminary classification of the technolongies. Tn Part
TTT, the manifestations of the forest management problem are
surveyved in terms of increasing forest losses and land
degradation and in terms of declining sectoral contributions to
national income and growth. The characteristics of the
commercial and upland farming sub-sectors, together with the
various outputs and resource uses within the forestry sector are
described to set the stage for identification of the direction of
beneficial effects of technology development.,

Part TV nresents a framework for understanding the resource
management problem in terms of population pressure on limited
resources, compounded by inappropriate incentive systems for
resource exploitation. Two implicit strategies for management.
are identified: (a) a "traditional forestry" strategy and (b) an
emerging "participﬂLory—agroforestry” Btrategy. These constitute
the policy environment which will modify the potential
contributions of vrrious technology development efforts.



Finally, Part V builds on the preceding sections as
components for assessing the three types of biotechnologies
considered in the study.

IT1. A Typology for MPT3 Biotecihnology Research

Ronnen (1986) has provided a classification framework for
research activities that is of relevance to the biotechnolox, and
MPTS research themes that we are considering. A distinction is
made between basic and applied research, with the former focusing
on increasing disciplinary knowledge (e.g., in chemistry) while
the latter addresses subject matter (e.g., strengthening
institutions) and problem-solving knowledge (e.g., how to improve
seed quality).

Tt is the last category of research, the one that increases
nroblem -colving knowledge, that leads %o directly
usable results for prnojects and policy. An important group of
such problem-sclving reseavrch are adaptive studies or those
studies that seek to apply a known product or process to specific
local conditions. Studies on seedling propagation for MPTS might
he viewed as adaptive research efforts.

Tn addition, Herdt and Rielx (1987) have defined a third
tvpe of research -- strategic research -- that lies somewhere in
the middle of the basic to applied research continuum. Strategic
research mav be, for example, on the topic of determining the
genetic factors that lead to biological rnitrogen fixation in
plants -- a topic that is neither basic nor applied. Studies on
genetic engireering of MPTS are more appropriately classified as
strategic rather than applied research activities.

These tvpologies are useful for assessing potential
contributions of research efforts. [Ior example, the closeness of
the goal of a given research activity to specific, real-world
problems means that ta.ngible benefits are more likely. On the
other hand, the strategic studies usually require substantial
lags hefore their re:ults can be related to specific problem
areas. Fven when such problem arsas are associated with the
studies, the results to be directly relevant will still have to
be adapted to local neecds. Thus strategic research is at least
two steps removed from measurable contributions to specific
problem areas.


http:Typolo.tv

A. Proposed MPTS Biotechnologyv Research

The following topics are based on the interest indicated by
forestry researchers and resource administrators in the countries
included in the agsessment. A brief description of the subject
i1s provided together with an overview of the kinds of benefit or

the nature of demand for them. The typology presented ahbove is
ther applied to have en indicative classification of the proposed
research activities. Some related research efforts that may

address parallel goals or substitute for biotechnology are also
mentioned,

Tissue Culture for Improving Planting Material Supplies

In the interviews undertaken in the three countries, i1t was
suggested that one of the most important contributions that
biotechnalogy can make is toward increasing the supply of
planting materials as well as improving quality control in their
production. The potential use of seedlings is primarily for (a)
reforestation and plantation programs, (b) agroforestry projects,
and (c) decentralized planting activities in individual farms.

The kind of tissue culture studies that are of interest are
mostly ~f an applied and adaptive nature, aimed at propagating
rlanting material in substantial and affordable quantities. Two
conecerns v re noted in the divcuscsion: (a) the first was on the
need to incrense the varieties of planting materials that were
being studied (including loral varieties) to improve flexibility
for various “ountry locsations, and (b) the second was nn the need
for simplificatior of the tissue cultu.e process to allow
inexpensive up-scaling of the procedure.

Relevant recearch effarte on bhaseline technologies or
alternatives for comparing with the prospents of biotechbnology
research in the assessment include improving standard seed-
production and certification approaches.

Tissue Culture for Genetic Improvement of MPTS

It was suggested that one justification for providing
support for genetic improvement of MPTS is that such support will
not be forthcoming from private sector interests. This may be
especially true for fuelwood and fodder trees where there may be
limited potential for privete firms to benefit from research
results. Althoughk this argument is not as convincing for
research on fruit trees {(since commercial returns from
plantations may be attractive), it was observed that focusing
solely on MPTS ignores the perception that small farmers want



fruit trees for their own use, as well as to augment cash income.
There was also interest in a third set of trees: those meant
primarily for problem soils and extremely degraded sites. The
immediate usefulness of the output from this kind of research
should be for government replanting projects in problem areas.

To be classified as applied or adaptive research, these
kinds of genetic improvement efforts need to be coordinated with
the identification of specific traits that will be beneficial.
Such traits are not as well understood in forestry as they are
for field crops or fruit trees in lowland farming. Without this
kind of focus, tissue culture research for genetic manipulation
would he more of the strategic and less of the adaptive type of
research. The implications for immediate usefulness or
contributior would thus
be more limited.

"inally, research efforts having goals comparable with the
thrust of genetic improvement include (a) site- or adaptation-
oriented screening and testing of various trees on a large-scale
to determine species that will perform well for particular
objectives and (b) farming svstems-oriented research that will
focus on tree-crop and tree-livestock interactions to develop
comhinations that improve the usefulness or performance of MPTS.

U'se of Microorganisms with MPTS

On-going and prospective research on the use of fungi and
bacteria that are beneficial to MPTS performance focus on (a)
.nereasing survival rates of outplantings or on (b) reducing or
elimirating fertilizer needs. Specific topics mentioned in this
field include problems such as those having to do with culturing
the microorganisms and transporting these under varying
conditions. Much of the interest, however, is on the applied
aspects, especially on the identification of local strains and
their testing in action-research types of projects. This applied
emphasi= has been particularly associated with the need to link
up with reforestation and seedling dissemination activities.

One comparable research activity is to assess how providing
maintenance and technical support for reforestation might

contrikute to improving survival rates in replanting projects.

On_Technology Delivery as Associated Non-biotechnology Research

A separate set of topics that was not concerned with
biotechnology but which was considered complementary or relevant
to the utilization of research outputs from biotechnology were
also brought cut during the discussiors. These centered on the
role of technology delivery systems and participatory schemes for
project implementation.



Tt was pointed out that there is ® need to integrate
technology delivery with biotechnology studies. There are
geveral interesting approaches. One that has already been
mentioned above 1is to incorporate research in actual
implementation programs to address specific conatraints, such as

poor seedling survival. Another effort might focus on using
workable methods from other network projects and modifying these
for loral implementation. A third approach might go into direct

training and increased funding of extension support for MPTS use
in small-farm systems.

This Jast point is important because most forestry
administration agencies do not have the tradition of providing
extension or similer support services {(which would be the focus
irn agricultural or cooperatives agencies). The implication of
the growing recognition of an important small-scale farming
sector in forest Jand management means that, increasingly, forest
land edministration will need to be transformed from its
traditionaz] role as policeman (whose main job is preventing
people from using resources) into an extension-oriented
crgenivation.

IT1T. The Forestry Froblem and the Potential
Sectoral Beneficiaries of Research

A, Over-exrloitation of Forest l.ands

The single, most graphic, indicator of forest over-
exploitatinn is the rate of forest destruction. The average
annual defarestation rate, from 1976 to 1985, exceeded 1.3
million hectares fer all Southeast Asia (Table 1).

TABILF 1 Average Annua) Deforestation Rates

in Southeast Asia (SFA), 1976-80 and
1881-85, in thousand hectares

1976-80 1981-85
A1l SEA ‘ 1,316 1,308
Thailand 333 252
Philippines 100 90
Source: FAO (1965 and 1983)



In the Philippines and Thailand, deforestation (in hectares
per wvear) is still substantial although it has declined somewhat
since the early 1980s. However, in absolute hectarage losse«,

Thailand is second only to India in Asia. Alsu, the rate of
forest ©learing in Thailand «. about 0.33 million hectares per
vear represents 3.6% of its forest lands, Thus in terms of per

rent of area being cleared, Thailand 1s highest in all Asia with
the exception of Nepal (where forest clearing is occurring at the
rate of 1.3% per year of forest area).

Table 2, which is consolidated from various sources,
presents the trends in forest land reducltion for the three
countries.  Thailand, which has the largest land area has its
ferests declining from more than half of total land area in the
sixties to less than a third in this decade.

TARIF 2 Tetal Tand Area ard Trends in Forest Cover from

the mid-1960's to the mid-1980's, for Thailand,
the Philippines and Nepal.

Thailand Philippines Nepal

million ha % million ha % million ha %
10607 s 27.3 (a) 53 10.1 () 34 6.4 (g) 15
1970 19.8 (h) 39 8.5 (e) 28 4.8 (h) 34
1980)' g 14.9 () 29 7.8 (f) 2R 3.8 (i} 27
Total
land area n1.3 100 30.0 100 14.1 100
Notes

{a)=(c) Data from TDRT (1987) for 1961, 1976, and 1985,
respectively.

vdi=-(f) Computation of forested forest land by Revilla
(1984) based cn BFD AERTAIl, photagraphs using
1969, (e) is for 1976, and (f) is foracast for
1983.

(g)-(i) The data for (g)-{(h) are from Wallace (1985) fo-r
1964 and 1975, respectively; (i) is from Upadhyay
(1986)
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This decline is also seen in Fhilippine exports. Table 4
shows that in the early seventies logs and lumber consistently
contributed close to one-fifth of the total value »f exports and
ranked within the top three exports. However, by the 1980s the
con*ribution has only been around 5 per cent of tatal exports,
and the rank of logs and lumber export has shifted to the lower
half of the top ten list.

TARLE 4 Ranking of exports of forest products in
the top ten principal exports, 1970-85
(FOB value in US$0006).

Total Ten Other l.ngs and Plywnod
Exports Principal Exports LLumber
1970 1,142 888 254 249 19
1971 1,189 928 261 16 16
1972 1,168 890 277 174 33
1973 1,837 1,450 386 338 58
19749 2,724 2,145 579 246
1975 2,294 1,640 653 194
1976 2,373 1,648 924 203
1977 3,424 1,877 1,547 230
1978 3,421 1,877 1,547 230
1979 1,601 2,463 2,137 242 107
1330 5,7TE7 3,142 2,645 273
1981 5,720 2,958 2,761 202 110
1982 5,020 1,871 3,148 202
1883 5.0035 1,048 3,956 39
1984 5,390 772 4,618 34
1985 4,628 1,124 3,504 129

Source of Basic Data: Central Bank Statistical Bulletin, 1970-
1982. Philippine Statistical Yearbook,
1984-1986.

Note: Flyvwood exports are not listed in the years when these
did not make the top ten list.

10



For Thailand, Table 5 shows the separate shares of
agriculture and forestry in gross domestic product or GDP from
1975 to 1985. As in the Philippines, the contribution of
forestry is significant but has been declining -- from 2.4% of
GDP in 1975 to 1.34% by 1985. With respect to exports,
traditional feorest exports, such as teak logs have substantially
decreased. lata from the Department of Customs of the Ministry
of Finance show that the contribution of teak logs, timber, and
ovher teak products to total exports has gone down since the
carly 1940s. 1In 1960, these products contributed 4.1 pes cent of
iotal exports. This contribution declined to 1.1 per ceant by
1970 and only 0.03 per cent in 1985 (C. Meh!, pers. comm.)

TARLE & Share of Agriculture and Forestry Sections
to Thailand's Gross Domestic FProject, 1973
1980, 1985 in 1972 prices.

Baht GDP Baht GDP  Baht GhpP

Agriculture 3.0 26.0 63.2 21.6 77.8 20.5
Forestry and Related
Inducstries 4.9 2.4 5.5 1.8 5.6 1.4
- Timber, fuelwond,

minor forest

products 3.3 1.6 3.3 1.1 2.8 0.7
Total GDP 204.1 100 292.9 160 378.8 100

Source: TDRI (1987) from National Accounts Division of NESDB.

While the traditional forestry exports of Thailand have
declined in importance, non-traditional forestry exports, such as
wnod furniture and utensils, have increased (Table 7). As Taule
7 indicatec, the substantial growth of these new products
(pspecially minor forest products and paper products) nas
contributed to the continuing growth of export value. This kind
of substitution of non-traditional or miaor forestry products has
alsr cccurred in the Philippines. However, the growth of these
produ-ts in the Philippines has not been as large as in the case
of Thailand
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TABIT 6  Fxport Vzlues of Forestry and Related Industries,
Thailand, 1980-85 (irn million Raht),

T e e s e A e s o S e e e e e = e e e o e e A e e e e o o e e ap S A Lk e — (s - - S S 4 e s o o S o " A S o T

Forestry and related
industries

Toral Value 1,928 1,931 2,018 2,130 2,648 3,446
Perrent of Toral

Exports 1.4 1.3 1.3 1.5 1.5 1.5
Timber and wood

product.s 1,420 i,499 1,424 1,484 1,733 2,031
-teak venoer 259 250 283 349 505 474
~household

utensiils of wond 376 406 407 500 501 543
-articles of wood

furniture 234 1R3 230 215 176 267
-others 551 660 504 420 551 747

Minor forest
produrts 283 244 358 121 634 802

Paper and products 225 188 236 225 281 613

Sourece: TORT (1287).

For Nepal, the major national production contribution of
forestry is in terms of fuelwood and fodder output. Detailed
forestry data are Jimited (Wallace, 1988). However, Wallace
(1288) estimates that in the mid-1960’s, when the first forest
resource survey was undertakern, fuelwood demand was clearly less
than the sustzinable supply (where sustainable supply is defined
as that arising from new growth). Dy the mid-1980’'s, the annual
fueiwood demand was in excess of 15 million cubic meters while
the sustainable supply was less than 7 million cubic meters
(Wallace 1988). This means that, to meet current demand, there
ig substantial net reduction in the forest stock.

With respeact to exports, Table 7 presents the value of
Nepal's timber exports in relation to all primary commodity
exports torm 1982 to 1985. DBoth the value of timber exports and
its share to total exports have heen declining. This is in
econtrast to previous increases from the sixties to the eighties.
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C. Potential Sectoral Beneficiaries

The potential sectorai heneficiaries in forestry may he
broken doun into two sub-sectors -- the commercial forestry and
unland farming eectors. The economic activity and output of the
commercial sector is fairly specialized and centers on timber
harvesting and processing. The activities aof the upland farming
sub-sector, however, is much less specialized. The main
activiiries include the cultivation of upland corps and the
gathering of fuelwood and fodder.

The Formal or Commercial Sector

In the Philippines, the commercial sector is cemposed mostly
2f holders of timher license agreements to whom 6.0 million
hectares of forest lends were allscated (BFD. 1985). A system of
licensing 1imits the area and duration of concessions. The
currernt l1imit 1s 100,000 hectares per concession, and the
duration is 57 vears, including renewals.

A total of 6.6 mi1lion hectares {(a little more than one-
fifth orf the total land area of the Philippines) were under
license 16 the commercial sector for timber harvesting, pulpwood
plantations, and other forestry uses. There were 165
concessianatres or liecense holders in 1985, with an average
roncession of 410,000 heectares and an asnnual allowable forest
harvest of 59,000 cubic meters.

Tn terms of emplovment, the number of workers emploved by
the rormercial logging sector in 1985 was about 21,941 with
dependenia of 101,336, Including the sawmill and plywood and
vereer industry workers, the total commercial forestry employment
was 0,914 vorkers with dependents numbering 280,735 (BFD, 1985).
The tatal population, henefitting from employvment in the sector,
numbers a2hout 341,649 people. This is in addition to the 165
concessionaires which will inelude corporate owners and their
dependents aside from individual concessionaires and their
families.

For Thailand, there were 621 logging concessions in [985,
controlling about 19.6 miliion hectares or a little less than 40
percent of the total land area (TDRT, 1987). The average
concession was 31,537 herctares. Table 8 shows the figures for
employment in commercial forestry activities in Thailand for
1982. The total estimated numher of employees was 130,568.
Assuming four dependents per employee, the total population
dependent. on the commercial forestry sector in Thailand is in
excess of 520,000,
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TABLE 8 Employvment in Thailand Commercial Forestry
Activities, 1982,

No. Activity No. of Business Estimated
Units Employees
1 Logging 336 Concessions 6,700
2 Mangrove Clearing 309 Concessions
and Chareconal
Production 1,280 Ovens 9,270
3 Mechanized Sawmills 464 Mills 23,200
4 Mechanized Products 2,833 Factories 70,825

nf Fores: Products

5 Unmechanized
Sawmills 230 Mills 1,380
6 Unmechanized
Production of ,
Forest Products 1,103 Factories 3,380
7 Lumber Stores 1,741 Mills 10,446
8 Forest Product
Sales 1,789 Individuals 5,367
Total 5,367 130,568
Source: Forestry Development Under the Fifth Economic and
Social Development Plan, NESDBE 1983, cited by
TDRT (1987).
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In Nepal, the commercial forestry sector is made up
primarily of government corporations, which include (a) Timber
Cerporation of Nepal, (b), Fuelwood Corporation, {(c), Royal Drug
Limited, (d) Forest Products Development Board, (e) Herbs
Production and Processing Company Limited, and (f) Nepal
Resettlement Company (Manandhar, 138%2). Indeed, the state did
not control forests in Nepal until the forcust nationalization act
of 19587 formalirzed ownership of all forests under the government
(Manandhar, 1982)., The Jimited private sector commercial
exploitatinon of forestry in Nepal contrasts with the extent of
private sector commercial forestry exploitation in the
Philippines and Thailand.

The Informal or Upland Farming Sector

The importance of the informal or upland farming sector is
closely linked to the problem of population pressure in ferest
lands. Th+ existence of cubstantial population density levels in
Nepal has already been mentionsd, and the major exploitation of
the aplands has been for corop cultivation and fuelwood and fodder
harvesting.

For the Philtippines and Thailand the extent of the upland
populaticn has oy been recently recognized. This is not
surpri<ing because upland resource exploitation has bheen
traditiouallsy oriented toward commercial forest harvesting in
these Tountries,

Populatiorn. Preszure and Snvirvonmental Degradation

Prover identification of the bheneficiaries of research for
upland development requires an assessment of the upland
population. Indeed the rate of deforestation desccibed above is
closely retated to the extent of land use conversion that has
been going on in the uplands, and this i1s associated with
increasing popalation density, VYorest fires may have accounted
for large compenents of forest hectarage that is lost. However,
1t is the ceontinuing conversion of forest lands to inappropriate
forms of cultivation (together with commercial exploitation) that
underlie= the serious environmental degradation problem in the
uplands.

Seil erosion from Philippine vplands averages from 20 to 40
tons per hectare per year. In degraded lands, as much as 100
tons/ha/yr may he Jlost (Revilla, 1985). Iin Thailand, data from
the Roval Trrigation Department (reported by TDRI, 1987) show
that sedimentation in major river systems is increasing.
Consequently, sedimentation in major reservoirs and in the Gulf
of Thailand have also increased (TDRT, 1987). 1n Nepal, the
serious eraosion problems from the mcuntain and hill areas affect
not only the upland population but also the millions of peorle
downstream in the Gangetic plain {(Manandhar, 1982).
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In Nepal, there is relatively more concern on population
estimates by physiographic zones or land use. It has been
renported that the number of persons per hectare of arable land
varies from about 15.76 in the Middle Hills to 3.79 in the Terai,
and the farm size per family is about 0.4 hectares (World Bank,
1979). Table 9, constructed from data provided by the Water and
Fnergy Commission of Nepal {WEC, 1983), show Hill region density
Tigures that sre lower since total land is used as the basis.

e

fable 10 presents migration flows into the Terai as an
indicator of the ex“ent of population preszsure on the mountain
and hill regions of Nepal., These census data suggest that
population pressure is greatest in the Middle hills of Nepal. In
addition to the absolute numbers involved, most of “he population
in these areas are dependent on subsistence level farming so that
most arable land is alreadr completely utilized (Applegate and

Gilmour, 19287). Mnst farmers also ke=p livestock, and the nrumber
of large anin le (surh as cows) has heen estimated to range from
3.7 to S$.4 animals per household. Small animals (such as goats)

number about 4 per household (Applegate and Gilmour, 1987, and
Mahat, 1987).

TARLE 9 1981 Popuiation, l.and Area, and Population Density
by 7one, Nepal

l.and Area Population Density
Region {000 ha.) (000 pers.) (pers./ha.)
Wills 9,689.0 6,546.3  11.1
Siwaliks 1,582.0 475.8 0.3
Terai 2,448.4 5,998.4 2.5

Source of basic data : WEC (1983)
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TABLE 10 Intercensal (1971-1981) Net-Migration by Regions,

Nepal
Geographic Regions Net Migration
Male Female
Mountain--
Eastern -89,814 -78,271
Central - 2,450 - 1,964
Western -10,307 -10,922
Mid-Western + 982 + 842
Far-Western - 527 - 42
Hill--
Fastern -63,185 -56,181
Central - 7,933 - 8,889
Western -21,755 -20,665
Mid-Western - 4,792 - 2,511
Far-Western - 9,028 - 8,677
Terai--
Fastern +78,821 +69,075
Central +49,371 +46,703
Western +35,839 +33,466
Mid-Western +16,165 +14,717
Far-Western +28,623 +23,319
Source: Central Bureau of Statistics, 1985,

The Implications of Population Pressure

In the Philippines, official statistics for a long time
seriously understated the demographic aspects of the problem,
reporting cases of illegal occupancy of the uplands at less than

one million persons. With the new government and recent
research, this view is changing. Current upland population
assessments (C. Cruz et al., 1986) now recognize the major role

that population pressure and upland migration play in the problem
of over-exploitation.
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This presents r .jor resource management problems which are
not addressed by traditional forestry administration. The
Fhilippines uses a one-dimensional criterion for classification
=¥ uplands. l.ands with slopes of 18% or more are classified as
“arest lands, under the jurisdiction of the Department of
Environment and Natural Resources (DENR) and considered part of
the public domain. Special exceptions for military reservations
and other government uses are made, but on the whole DENR is
expected to manage about 60% of Philippines Jand area.

Thie would be a large enough challenge if there were no
population pressure problem. With 1980 census data, however, it
has been shown that more than 14 million people oncupy upland
areas(C. Crur et al., 1986). Additional information show that
bevond the absolute numbers there sre other demographic aspects
that complicate the problem. First is that there are more
lowland migrants than tribal people in the uplands. The second
ig that the lowland-upland migration patterns tend to dominate
overall migraticr.. These indicate that {a) most upland dwellers
have neither formal nor traditional claims on the lend and {(b)
being from the lowlands, most migrants wi'!l not have the
tectknology that jg adapted to minimizing the environmental
effects of sloping Tand agriculture.

Felative to Nernl and the Philiprines, Thailand has more
zrable Jard availabile to jts population. Since its total land
area i< an o excoess of 51 pillian hectares while 1ts 1985
pepulation was ahout 50 millicn, the national population density
is ahout 070 persens per sguare kilometer. In contrast to this,
the Philippines hae sbout 55 million population but only less
than 60 percen' of the land area of Thailand. Thus Philippine
population depsity is almost double at 196 persons per square
kilometer while ite lands are ¥enerally less arable.

Tt ie therefore not surprising that the population density
problem i< not wviewed with the same alarm in Thailand as in Nepal
and the Philippines. Indoed, there is some tendency among the
forestry researchers and administrators thai were interviewed in
the course of this assessment to view the upland population
protlem as a problem of hill tribe shifting cultivators. It has
been reported that there are about half a million tribal
population, practicing various forms of shifting cultivation in
the uplands of Northern Thatland (e.g., TDRT, 1987).

Tt must be emphacived, bowever, that the upland population
pressure problem should already assume priority status for
Thailand. There are two important reasons for this. The first
is that the absolute numbers of people and upland hectarage
affected are already large, even if in proportion to total
nationsl lard area these are relatively smaller than those for
Nepal and the Philippines.



Bevond the 500,000 hill tribe population, there are at least
1,000,313 families involved since these have beer reported by
various upland settiement and self-help programs as their
teneficiaries (Chiripanda, 1985). For the most part, the hill
tribe population and these project beneficiaries do not over-lap.
Thus the implication is that akout 5.5 million people (one
million households multiplied by an average household size of
six, including the mother and father, plus the hill tribe
population) must be a conservative figure for the upliand
population. This is in the order of 10% of total population in
Thailand while the upland population for the Philippines is about
30% of the entire population,

The second reason is that in Thailand, the motivation for
upland exploitation by the informal sector may actually be
influenced by market! forces beyond the levels observed for Nepal
and the Philippines where upland farming is primarily
st:bsistence-oriented. Since the sixties, upland crop cultivation
grew with increased commercialization of Thai agriculture
(Chiripanda, 1985). Table 11 lists hectarage, production, and
export for major crops, for 1960 and 1983, and Table 12 shows the
associated growth rates. The expansion of land for the crops
listed in the table is very large,

This has heen most impertant in cassava and maize
~ultivation. For cassava, there was about a twenty-fold increase
in he~tarage during the period. For maize, cultivation has
increased from less than 300,000 hectares in 1960 to nearly 1.7
million hectares in 1982. Also, this rapid increase in both
cassava and maize has been almost entirely in upland areas, at
the expense of forest lands.
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TABLE 11 Growth of Area and Production of Rice and Upland Crops
in Thailand, 1960-83.

Area  Production Export Area Production Fxport
(7009 ha) ('000 tons) (000 tons) (’000 ha) ('000 tons) (000 tons)

Rice 5,921 7,834 1,203 9,925 18,7230 3,534
Cassava 72 1,222 270 1,405 19,985 5,196
Sugar Cane 158 5,382 67 577 21,568 1,526
Rubber 481 171 170 1,623 594 552
Corn 28¢F 544 515 1,688 3,552 2,646

Source: Chiripanda (1985) from data of Office of Agricultural Econonics,
Ministry of Agriculture and Cooperatives.

TABLE 12 Rates of growth in production of major crops,
1960-1983

1960-83 of growth (5 p.a.)

Area Quantity produced
Rice 2.29 3.60
Cassava 15.11 14,36
Sugar cane 11.32 12.23
Rubber 4.41 5.56
Carn T.81 8.05
Source: Chiripanda (1985).
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TARIE 13 Average Annual Total Volume of
Forest Removals (million cubic meters).

Year Philippines Thailand Nepal
1955-59 NA NA 7.3
1960-64 20.9 13.1 7.7
1965-69 29.2 21.9 9.3
1970-73 32.9 32.5 11.5
1975 79 34.6 37.0 12.9
198(;-82 35.2 39.2 14,1
Source: FAO, World Forest. Products Statistics, 1965 and

FAO, Yearbook of Forest Products, various issues.

TARLF 14 Total Vohme of Tndustrial Roundwood Produetion
fmillion cubic meters)

Vear  Tndenesin S Foren Philippines Toaitand Tdin vor
195558 5.0 0.4 te 16 1.1 oa
19€0--64 5.6 0.4 R.7 2.9 6.8 0.5
1985 -FQ 6.9 0.8 11.4 4.4 8.8 0.5
1970-743 20,2 0.9 11.4 5.0 14.2 0.6
1975-79 251 1.1 10.3 5.3 17.8 0.6
1980-82 19.0 1.0 8.1 4.4 19.8 0.6

Source; FAO, World Forest Products Statistics, Rome, 1965
FAO, Yearbook of Forest Product.s, Various issues,
for 1961-~1965,
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Tn terms of physical quantities of use in the Philippines,
the average househald nonsumption reperted for Northern Luzon is
£5 kg per week (Dixon and Hyman, 1986). Given an average
household size of about 7.5, the annual per capita coneumption is
about 450 kilograms.

TV. The Forest Kesource Management Problem and Emerging
Strategies for Sustainable Development and Equity

In this section we focus on the basic problem of resource
mismanagement and identify the emerging strategies for
sustainabie development and equity in Nepal, the Philippines, and
Thailand.

A, The Demcgraphic and Frivironmental Context and the Structure
of Inrcentives for Resource Use

Populaticn pressure and the propensity of upland agriculture
toward €03l erosion mav be viewed as the demographic and
environmerntal context of the foreswu resnurce management problem.
The difficulty ie that, for the most part, government policy and
projects can modify the effects of demographic and environmental
factors enlv indirectly. For evample, changing population growth
rates nnd migratinn patterns require long-term government
commitmnent to population planning as well as emplovment
generat jog,

Toerefere, in evolving a strategy for directly addressing
the vpland problem, the demographic and environmental factors may
be conceidered constant, and the primary thrust for government
programs must be in addressing the resource management svstem
that governs the activities of the various users of upland
resources,

The problem of resource mis-management is rooted in the
undervaluation of natural resources. Traditionally, official or
adninistrative resource pricing underestimates the true value of
na‘ural resources -- both in terms of their developuent
contribution as well as the conservation role. This
undervaluation of resocurces leads to fundamental problems of
resource management, including the creation of excessive rents,
promction of over-exploitation, and the institutionalization of
rent-secking as< the main mode of economic behavior.

As 1n any other economic activity, the private sector’'s use
of natural resources responds to price signals. For example with
respect to upland resources, if the price of getting access to
lngging concessions is low then more individuals will be
interested in exploiting forests than if the price of access were
higher.
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Tf there is, however, a general social percepticon that in
fact natural rescurces are being exploited, then the price
signals that the economy is sending to private users are not
correct -- at least from the social point of view. Economists
have long recognized that price signals will be misleading if an
individual's economiec activity generates physical effects which
leads to -osts or losses for others but for which the individual
is not held economically accountable. Thus, for example, cutting
trees may be fine for individual concessionaires because they are
no* charged for the effects of excessive soil erosion on hvdro-~
electric plants and irrigation reservoirs.

This recognition that the exploitation of upland natural
resource systems generates substantial nen-priced effects on
other individuais in society is the basic justification for
government interventi;on on theijr use., The role of government
therefore in mansging resources on behalf of society should be to
defend a social brice for the exploitation of resources., Our
expectation woild he that the prices administered by the
government for access to; upland rescurce exploitation would be
substantially greater than the market prices that would otherwise
prevail for access to the same resournes.,

Hevever, any casual survey of the charges, fees, and
'icenses a= the administrative prices for resource exploitation
will show that, contrary to our expectations, these are too low
to properly reflect social valuations, Indeed, in some instances
they are even much lower than what would prevail if the rights to
Hs&oresources were simply put on the auction table and prices
wvere determined by the market . T'n the Philippines, for example,
the cutting charge for timber is close to becomirg o clussico
example of this undervaluation: the charge is P30 per cubic meter
of wond for cutting down forests vs. a market price f{depending on
the type of wood) bevond one or two thousand pesos per cubic
meter,

n. Implications for Over-exploitation. Fquity, and Sustainable
Froduction

Thus the rente that are earned by those firms that gain the
right to exploit the resource are unusually large. It is well
known that the effect of such unearned surpluses is tc motivate
widespread rent-seeking behavior since these rents, by
definition, represent returns above that which is actually
required to attract or keep firms in an industry. Over time, the
persistence of such rents lead to over-exploitation of the
resource as private interests scramble to partake of the
windfall,
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Indeed the tradition of forestry administration in most
countries of the world has generally followed a rule-oriented
apprcach, and our current discussion of the upland resource
management problem shows the need for integrating priciag policy
or re-structuring of incentive systems with the traditional rule-
oriented approach. With the great expanse of the public uplands
to be managed and with the many and dispersed users of upland
resources, integrating the proper incentives for harnessing local
management pofential may be the only practical approach to
resnource management .

From this discussion, two forest lands management atrategies
that are relevant for Nepal, the Philippines, and Thailand may be
defined:

(1) The Traditional Forestry Stratedy. -- This is the
traditional approach, and notwithstanding current
criticisms of this approach from within and without the
forestry profession, there are still foresters who
sincerely helieve that forests can be effectively
managed by regulation alone. {Irdeed there are still
some foresters who believe that the management solution
is to simply keep people out of forest lands).

(2) The Participatory-Agroforestry Strategy. -- This refers
to the style of management that emphasizes the role of
forest ~ommurities in the management of upland
resources. This approach focuses on the upland
farmers’ decision-making environment and introduces
economic and institutional incentive changes to allow
scal ecommunities to be partners in the management of
thair oun resources,

While many resource administrators will claim to subhscribe
to the Participatory-Agroforestry Strategy to upland resource
management (even those who may, in fact, privately adhere to a
Traditioral Forestry Strategy), most will actually promote a
transitional approach. The primary characteristic of a
transitioral approach is that participatory components are just
being introduced into the management system so that the .
regulation-oriented thrust of resource administration remains
basically unchanged.

In the Philippines, for example, programs of social forestry
stop short of acrually granting ownership rights to upland
farmers, and the coverage of these programs address less than 5%
of uplands that may be suitable for uplard agriculture. Tn
Thailand, the Sir Tar Ko (meaning "right to cultivate") or STk
program offers some security of tenure, but together with the
nther settlement programs it covers only about one million
households, and the extent of the upland population problem is
not validated with systematic assessments.
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TABLE 16 FPlantation of Fast Girowing Trees by Private Sector
in Various Regions of Thailand, 1985.

Total Central North North South
Tree Species e ___ & East -east
(rai) (%) (%) (%) (%) (%)
Fucalyptus
camaldulensis 85,438.07 100.00 55.88 13.55 30.12 0.14
Casuarina
Jinghuhniana 38,875.89 100.00 78.26 1.83 18.97 0.94
Rhizcmhora
indica 8,5€9.25 100.00 899.59 - - 0.41
Anacardium
»>eidentale 4,071.75 100.00 h8.73 (.88 5.02 25.37
Aracia auri -
culiformis 930,75 100.00 - 96.27 3.73 -
[ ~uraena
leucorephala 1,549.75 100.00 31.68 87.54 10.78 -
Casuarina
equisetifolia 1,667.00 100,00 84.35 5.58 2.70 B8.87
Artocarpus
fravinifolius 325.00 100,00 - A7.74 - 32.23
Others 9,185.25 100.00 62.18 33.46 4.10 0.36

Source: Planning Division, Roval Forest Department., cited
by TDRT (1987)

Incorpoerated in the government s priorities for replanting
is the role of community participation. This is important in the
assessment of potential benefits from MPTY research for
reforestationn since government-implemented reforestation will
have Yimited direet impact aside form whatever temporary or
contractual emplovment mignt be generated by the government
agencies Involved.
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Tn the Philippines, the new government is embarking on an
ambitious reforestation program that will cover 1.4 million
hectares in about a decade, and seedling production of MPTS
species has heen jdentified as one of the critical activities in
the program. TAhle 17 shows the yearly targets in the new plan.
More than 2,000 seedlings will be required for each hectare, with
a projected bhudget of about P2,000 per hectare.

As in Thailand, there is also a concern that there should bhe
more community participaiion, but the current Philippine emphasis
is not so much on participation as it is on increasing survival
of outplantings through contractual reforestation and maintenance
svstems and through the involvement of vouth and ~ivic
organizations.

TARIE 17 Proposed National Reforestation Program

for the Philippines, 1988-2000

Financial

Year Target (has. ) Requi rement.s Sesdling
{at 1988 rosts) Requirement
(P’000)
39,191 (1957

1988 50,000 774,813 103,100.000
19849 59,3774 920,090 122,431,250
1990 68,750 1,065,367 141,762,500
1991 78,127 1,210,645 161,093,750
1992 B7,500% 1,355,922 180,425,000
1993 96,R75 1,501,799 199,756,250
1994 106,250 1,646,477 219,087,500
1995 115,625 1,791,754 238,418,750
1996 125,000 1,937,021 257,750,000
1997 134,375 2,082,309 277,081,250
199¢ 143,750 2,227,586 296,412,500
1999 153,125 2,372,862 315,743,750
2000 162,500 2,518,141 335,075,000
TOTAI 1,420,444 x» 2,869,541,695 2,928,955,628
Notes: ¥Target up to 1922,

¥*Total by vear 2000.

Source: Preliminary data from DENR Planning and Policy Staff.
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The need for massive reforestaticn and planting is most
apparent in Nepal. Tn a study of the trends for Nepal forestry
(WFC, 1983), three regions were identified as the most critical
for reforestation programs (see TAble 19). These were the Sapt
Kesi and Gandak watersheds in the Terai zone and the Gandak
vatershed in the Hill zone.

Tn these regions, depletion of forest resources is forecast
by the year 2000 at the current rate of wood ccasumption {of 20
and 30 cubic meters per capita in the Terai and Hill zones,
respectively) and population growth. Tt should be noted that the
target reforestation hectarage in Table 18 is a yearly goal to
provide the exvpected woad consumption for the year 2000 (assuming
a 16 vear rotation).

TAPILE 18 Criticral Reforestation Regions in Nepal and
Yearly Hectarage Targels

Region/ Fxpected Depletion Annual Replanting
Wntershed Year Target {hectares)
1. Sapt Kosi 1990 19,930

(Terai)
2. Gandak (Terai) 2000 16,656
7. Gandak (11il11) 2000 ' 29,300

Source WO (1983

Current Capabilitiecs

In both Thailand and the Philippines, the facilities are
avai’able with at least one laboratory to do the tissue culture
work for micropropagation. The constraints are more in the area
af scaling up micropropagation and in the operational cost
(including travel and monitoring cost) of testing the planting
materials in various Jlocations. One or two additional
labhoratories will he useful to disperse some of the vresearch and
the regicnal implementation links. In Thailard, a regional
center <such as Khon Kaen should be one prospective laboratory
site, especially with the emphasis on the Northeast "re-
greening” program. Tndicative estimates by researchers suggest
that, with a hudget in the arder of US$100,000, a complete
lahorators, including equipment and a small office, may be
aperated for one or two yvears.
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The situation is different in Nepal. 1In the Department of
Medicinal Plante, tiscsue culture work that successfully bypasses
the need for plant rooting in special sterile media was
demonstrated for Eucalvptus camaldulensis and for Dalbergia
sissoo (e.g., in Gurung and Rajbhandary, n.d.) 9his is important
because one of the main cost constraints that mekes planting
material production with micropropagation ten times more
expensive than traditioral methods is the need for an expensive
root-development process. With the non-sterile rooting
procedure, scaling up the micropropagation technique is also
facilitated. 1t was reported, for example, that one worker would
be able to produce 100 to 200 plants a day with this rooting
procedure.

The facilities for testing at least one scaled-up operation
will be needed, but this is not expected to be very expensive
because of the modification of the micropropagation procedure.
Greenhouses and field-testing facilities and operational support
will be the main costs involved in undertaking such an activity,

One important constraint identified for Nepal is the
scarcity of specialists and middle-level technicians for this
kind of work. 1In Thailand and the Philippines, while specialists
may be limited, at least there is less of =a constraint on the
availability of middle-level scientific personnel. Aside from
the staff at the Department of Medicinal Plants in Nepal, there
is limited professional capability. This seems to be the case
even at the Department of Horticulture where middle-level
laboratory workers are ip short supply.

Cost FEffectiveness Aprproach for Fvaluation

A practical procedure for assessment of the economic
feasibility of tissue culture for planting material production is
to use a cost-effectiveness appraisal framework. 1In cost-
effectiveness analysis, there is an initial presumption that the
benefits associated with the traditional or status quo procedure
are more or less equivalent to those associated with the proposed
technique. Thus the emphasis of evaluation is to determine
whether the new procedure will be more cost-effective.

This approach to appraisal of the potentials of this
biotechnology research will also be conservative. The reason is
that there is, in fact, a presumntion that with micropropagation
the use of superior parent will be facilitated and quality of
seedling will improve. The problem is that the gains from this
type of improvement will be difficult to measure. Since the
appraisal does not incorporate this improvement and looks only at
the cost side, there is an assurance that overly optimistic
assessments will not be done.
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The focus will then be on quantifying the expected costs,
which seem to be the more predictable and measurable component.
As cited by Gurung and Rajbhandary (n.d.), unleas the expensive
sterile medium rooting procedure can be modified or eliminated,
tissue culture for micropropagation will be in the order of ten
times the cost of standard propagation techniques. Since
benefita will hardly even double, biotechnology will just be
relatively too expensive. Therefore the claim by researchers in
Nepal that this expensive cost component may be eliminated (at
least for some of the MPTS species) indicate the feasibility of
the technology. Additional® investnent, especially for field-
testing and scaling up the process, is indicated.

Micropropagation Research in the Context of Current
Government Strategy

As was proposed earlier, the standard considevations of
benefits and costs of new projects need tc be modified in the
context of the prevailing strategy that resocurce administrators
adopt. The reason is that beyond the conventional assessment
stance to evaluate the potential net benefit based on the
difference between reforestation gains without the bioteck.iology
and reforestation gains with the biotechnology, the basic scope
of reforestation gains itself will change, depending on the
general government strategy to which the reforestation effort
will be linked.

With the Traditional Forestry Strategy, reforestation even
on a large scale (with the participation of non-government
entities under contract) will make some contribution to wood
supplies. This benefi! will L: imnortant. For Nepal due to
fuelwood constraints that will become effective within a decade,
replanting now, with the norma) growing period requirements for
trees, will just manage to previde the stock to be harvested by
the mid-1990s (as shown abcve in Table 18). In the Philippines,
an incipient fueluood crisis il be the major problem around the
turn of the century (see TAble 19). For Thailand, with its
better resource endowment relative to both the Philippines and
Nepal, the fuelwood problem may be less constraining.
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The imnlicatian on the role of biotechnology research on
micronropagation is that while it can be A viable component of
the reforestation program, the program itself will not be very
effective,

TABLF 20 Area Reforested Annually by the Covernment and
Private Sector, Philippines

Government Sector Private Sector
Year TOTAL Total BFD Cooperativet Total
CY 1985 24231 12684 12201 1813 11547
1984 38935 16088 15520 568 22841
1983 TBH538 42239 27155 15084 36299
1982 F326 02 35201 31202 3399 28061
1981 o454 33296 30707 25889 31245
1980 oo 39881 32956 6925 20635
16746 Tanay 51858 363053 16553 27539
1878 TRALH 11686 34343 103513 33739
1977 SRCER 32365 23677 968 19898
1976 213l 23228 20977 2251 8505

lReforestation activities by all other government agencies.
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TARLFE 21 Reforestation by government Agencies and concessionaires 1961-1985,
in rai, Thailand

Afforestation in
Forest Villages 1,002,644 94,713 56,281 56,094 56,450 66,330 1,332,422

watershed Re-
foresta*ion 394,625 87,250 48,750 46,925 56,575 63,300 697,425

Reforestat ion
of Degraded

Foreat e 375,706 89,781 30,600 30,100 32,575 48 200 606,962
Concessionszires’

Reforestation 361,569 69,400 74,981 96,569 67,244 68,875 738,638
TOTAL 2,134,544 347,144 210,612 229,688 22,844 246,675 3,375,507

Source:  RFD, 1985a, p. 29, cited by TDRT, 1987,
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Thailand

4 Jaruary

5 January

£ January

7 January

8 January

APPENDTY 2

OF FTELD VISTTS TO REGTONAL F/FRED SITES AND
RESOURCE PERSONS TN THATIAND, NEPAL AND THE PHILIPPINES

Arrival in Bangkok

ro

rd

Dr. Charles Meh]

Dr. Amars, 9r. Charit Tingsabadh,
and Ms. Kobkul Phutaraporn, Chulalongkorn
University Social Research Tnstitute (CUSRT)

Dr. Somkid Siripatanadilok
Dr. Uthaitwian Sangwanit
Faculiy of Torestry
Kasetsart U'niversity
Pangkol

De. Suaree Blamibhamon

Neputy Directon

Riegional Community Forestry Training Center
/¢ Taculty of Forestry

Kaceteart Vriiveraity

Rnng)\ul:

Dr. Anruay Kerwanich
Faculty of Farestry

Kasetsart University
{soviral forestry)

Ny, Yiootakorn Boonkerd

NDirector BNFRC and Chief, Soil Microbiology
Rhizabium Bldg., Div. of Soils

et of Agriculture

Bangkaok

Dy, Suthad Sethhoonsarng

Dr. Suthaiwan

Resenrch Fellows

Agriculture and Rural Development Program
Thailard Development Research Tnstitute
Pangknh

Napoleon Vergara

David Thomas

Participatory Forestry Development
Through Fxtension Program

c/o UNDP, G.F.0O. Box 618

Bangkolk
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10 Jarnuary Arrival in Khon Kaen

11 January 1. George lovelace
Dr. Yaowalak Apichatvullop and staff
Faculty of Humanities and Social Sciences
Khon Kaen University
Khon Kaen

2. Dr. Utai Pisonc
NDirector
Northeast Regional Office of Ag-iculture
Tha Phra, khhon Kaen

3. Mr. Tan Craijg
Consultant
Northeast Rainfed Agricultural Development
(NFRAD) PFro_eat

USATD and Ministry of Agriculture and
Cooperat ives

12 January 1. Dr. Terry Grandstaff
NDr. Somlucrkrat Grandstaff
KKU'-Ford Upland Social Forestry Project
Khon Kaern tniversity
Khor Haen

ro

. Mr., Mongkaol Dandhanin
NDeputy Directar for Research and Planning
Research and Development Tnstitute
Khon Kacn Proversity
Khon Kaorn

w

. Mr. Uthat Thangmee
Projecrt Tield Divector
Tntegrated Develaopment of the Phu-Wiang
Waterrshed T ?"1'7j63F t
P.O. Dox 13
Phu Wiang

D!

Lhon aen

i. Mr. Pieter Van Ginneken
Team l.eader/l.and Use Planner
Tnregrated Development of the Phu-Wiang
Watershed Projrat
P.O. Rox 11
Phu Wiang, Khnon Kaen
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Philippines

25 January 1, Dr. Robhert Salazar (Director)
Mc. Fllen Chiong-Javier (Research Associate)
De 'a Salle University Research Center
Manila

2. Dr. Marina de los Angeles
Research TFellow
Philippine Institute for Development Studies
Manila

3. Mr. Ricardo Umali
I'mdersecretiary for Planning
Dept. of Environment and Natural Resources
Manila

1. Mr. Fdwin Payuan
Chief, Social Forectry Division
Forest Management Thirveau (FMDY)
NDept. of Eevironment and Natural Tesourcaes
Maniln

26 January 1. Dr. Torazon Lamug
Nivectar for Research
I'niversity of the Philippires at l.os Banos
l.aguna

2. M. Fnrique Pacarde (Executive Director)

Dyr. Antanio Alcantara (Deputy NDirector)

Dr. Ma. Cencepeion Cruz (Head, Envir. Educ.
NDiv.)

Tnstitute of Environmental Science and
Manuagement (TESAM)

University of the Philippines at los Banos

l.aguna

3. Dr. Revnaldeo de 1a Cruz and staff
Forest Niological Sciences Dept.
College of TForestry
University of the Philippines at lLos Danos
l.aguna

4, D1 . Mercedes Garcia
Forest Dionlogical Sciences Dept.
College of Torestry
University of the Philippines at los Banos
l.aguna
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5. Nr. William Padnlina and staff

Riotech
U.P. Los DBanos campus
l.agiina

27 January 1. NDr. Robertn Nalmacio

SI'T, Cnlijege of Forestry

-- site visit tn Bayog Agroforestry Fxperi-
mental Project (Mr. Akira Satn, Project
l.eader)

2. NDr. Romulo del Castille
Forest Resources Management Dept.
“ollege of TForestry
and Consultant, Ford Foundation, Manila

3. Nr. Sinesin Mariano
Nr. Nomingo Ramirez
Dept.. of Social TForestry
College of Forestry
U'niversity of the Philippines at l.os Ranos
l.aguna

1, NDr. Severn Saplaco (NDirectar)
Asean-US Watershed Frojecnt
College of Forestry
University of the Philippines at l.os Nanos

lLLaguna
28 January Arrival in Baguio City, Northern luron
1. Mr. Renjamin Tapang and staff

Caordillera Studies Center
LU.P. RBaguicn
Baguio Civy

2. Mr. Godfrey Cawis (ADF, Officer-in-charge)
Mr. Guillermo Fianza (Asst., District
Forester)
Forest Management. Bureau
Pacdal, Baguio

3. Mr. Paquito Untalan (Agroforestry Dept.,

Chairman)

Mr. Inocentes Moldez (Forest Res. Mgt.
Chairman)

Mr. Anthony Lopez (Instructor)

Mr. FEgidio Costales (Tnstructor)

Mr. Feliciano Calera (Chairman)

NDr. Herminia Francisco

Renguet State University

.a Trinidad, Benguet
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29 January site visit tn TForest Management RBureau (FMRB)
firld office in Loakan, Benguet..

Nepal

1 February Arrival in Kathmandu

Mr. T.M. Vinod Kumar (Regional Program Co-
ordinator, District TFnergy Planning and
Management )

Mir. Bhaskar Thapa (Research Associate)

Dr. T.B.S. Mahat (Coordinator, Watershed
and Torest Mgt., Programme)

Tnternational Centre far Tntegrated Mountain
Nevelonment (TCTMOD)

GC.F.0. Dox 3226

Kathmandwu

2 TFehruary Dy S.1. Najbhandary
Deputys Divector General
Dept. of Medicinal Plants

Thavathnli, Kathmandu
Field Viait to Godavari Experiment. Station

3 February 1. Dr. Mukonda Ranjithkav
Director
Horticulture Research Centre
Kirtipur, Hathmandu

2. Me., Neeru Shirestha
Commanity Forest and Afforectation
Division Naval, Eathmandu

2. Dr. Deepak Bajracharya
Mivision lead
Mountain Population and Tnstitutions
Irternational Centre for Tntegrated Mountain
Development (TCTMOD)
Kathmandn

4 February 1. Dr. Ram Prakash Vadav
Deputy Nirector
Tiiternsticnnl Centre for Tntegrated Mountain
Development (1CTMOD)
Kathmandu

rd

. Dr. Binavak DBhadra
Centre for Teonomic Development
Administration (CTEDA)
Kirtipur, Kathmandu
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3. Mr. Ramal Rizal

Mr. Stephen Graham (Energy Planning Advisor
and Project Director)

Mr. Kenneth Smith (Forestry Advisor)

Water and Tnergy Commission Secretariat

Water and Fnergy Resources Development
Project

Singha Durbhar

Kathmnanda

5 Fehruary 1. John lHudson
Teanm | 2ader
Nepal-UK Forestry Research Project
/o British Fmbhassy
P.0O. Box 1086
Kathmandu

2. Mr., Rauno laitalainen
Team l.eader
Master Plan for Forestry Sector
Ministry of Forests and Soil Conservation
New Baneswor, Kathmandu
3. Mr, George Tayvlor
Agricultural Development Office.
r.3.4Th

Rabi Bhawan, Rathmandu
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ABPPENDTY 2
COST FSTIMATES OF FSTABLTSHMENT, PROTECTION AND
MATNTENANCF PER HECTARE IN GOVERNMENT REFORESTATION
FROJTCTS TN THF PHTLIPPINES, CY 1988

Artivities Goal/ha Mandays/ha Cost.
(2x2 m.spacing) (in P/ha)
A. Nursery Operations 4,607.55
Seed procurement and 28.4 1b, 86.25
handling
Nursery site 15.0 sq.m. 52.62

preparation
Sowing of seedo
Gathering and
preparation 1.51 cu.m. 1.51 79.46
of s0ils
Fotting of seedlings 2,790 sdlgs. 6.88 362.02
Freparation of 11.5 sq.m. 0.46 791.00
potheds and

arranging pots

Maintenanece of

secdlings (8 months) 2,750 =sdlgs. 55.0 2,894.10
Cost of plastic bags 2,750 pcs. 330.00
Cost of Fertilizer

at 1 gram/seedling (for 2,750 sdlgs.) 12.10
R, Plantation Establishment. 3,091.38
NDetailed survey and 1.0 ha, 0.02 3.62

mapping

Site preparation:
T D

a. strip brushing 5,000 sq.m. 16.67 877.18
b, digging of holes 2,500 holes 16.67 877.18
and pulverization
Transport of seedlings 2,600 sdlgs. 8.67 456.22
Planting 2,600 sdlgs. 16.67 877.18
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C. Mainftenance and Protection (1st year) (2nd vear)

1,691.,32 1,516,190
Plantation Maintenance:
a. brushing and
fertilizer
applircation 2,500 spots 16.67 877.18 R77.18
b. replan*ting 250 spots 0.813 43.67 43.67
c. fertilizer cost 50 grams/hil} 550.00 550.00
Firebreak construction 150 sq.m. 0.6 26.31 206.31
(10 m. wice)
Footpath censtruction 50 sq.m. 3.33 175.22
(1 m. wide)
Patrol svork (6 months) 1 ha 0.36 18.94 18.94
D. Administration and Supervision 1,606.00
(including equipment and capital outlayvs)
TOTAL 10,996.25 1,516.10

Source: Preliminary estimates from Department of Envirorment and
Natural Resouvrces (DENR) Planning and Policy Staff,
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