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EXECUTIVE SUMMARY
 

Research efforts in biotechnology can make 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, proposes 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)
biotechn-Iogy research. 
 Three research are&s were 
identified
from int,-rview-, with various researchers and resource
administrators: (I ) tissue culture for pl!,s ting material

production and enhancement, (2) tissue culture
improvement, and for MPTS jenel in(3) use of micro-organisms to enhance MPTS
 
porformance. 

The HsspssmPnt 
process is initiated in Part 
IT by
cIassi fYi ng biotech rilogy acco rding t.o whether it. is basic,strategic, or applied. Tissue culture forplantinv materials
the use (f mi rro-organ'sms 

and 
t c, inprov-- MPTS performanc, areclassified a.- applied and adiapt i ve because they at tempt tn 

jsi'rnstrairesn %v spf-( ifi(, a('tuul nts in forestry projects.
Ti s s culuencture fo-r i c imprv ement is strategic1 researchbhca;, e i t add mT)..e Ire gereral concers sujch as thedetrmination of the traits that govern acid soil Itolerance inMPTS. While 
the applied stUdies are expected to have short-termreturns Io research investment, the potentials of tissue culturefor genf tic improvemeril being strategicmore in nature, areexpected to materialize only in the long term. 

Part IT ],nk.- at the problem of deforestat ion and thetrends in the contribution of forestry to the national economy.
It is shown that forestry over-exploitation 
 has been associatedwith 
a declining forestry contribution for the Philippines andNepal. Although data is incomplete, there is indication that the
commercial forestry sector is smaller than uplandthe farmingsub-sector, at, least 
in terms of population 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

fuelwood requirements.
 



Part IV defines the fundamental problem of resource over

exploitation as one caused by population pressure and
 

inapproptiate resource management systems. The latter
 

undervalues the sustainable uses of forests in favor of capturing
 

short-term returns Thus, for the commercial sector, logging is
 

so profitable because cutting fees are excessively low. For
 

upland farmers, short-term gains from excessive use of lands and
 

trees for crops, fuelwood, and fodder are preferred to
 
conservation because they lack secure claims to their land and
 

consequently have no stake in ensuring long-term productivity.
 

Within this implicit anti-conservation structure of
 

incentives, the "traditional forestry" approach attempts to
 
-- with
promote conservation through regulation and enforcement 


poor results. A "partc(inatory-agroforestry" strategy is 
one
 

emerging alternative that directly addresses the population
 

pressurp problem by awarding cultivation rights to upland farmers
 

and enlisting them as partners in ,he management of their lands
 

and forests. The potential contr'ibu' ion of a particular
 
biotechnology will clearly vary depending on what is the
 
prevailing strategy.
 

Part V brings to bear the 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 tissue culture for enhancement and increased production
 

of planting miLterial. 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 therefore 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
 
competi tive.
 

Any technology needs to be incorporated with a reforestation
 

program through which its benefits may eventually reach society.
 

Micropropagation will be appropriate if governmen.s pursue large

scale cont-act 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.
 

C,
 

http:lowla-.ds


The problem, however, is 
that the micropropagation approach,
which is bia. ed toward centralized production of seedlings aswell as 
toward sp-cialization in particular types of plantation
trees, will 
not be very appropriate 
in a "participatoryagroforestry" reforestation approach. 
 While such biotechnol,,gy
should noi. be discounted solely on this ba)iS, the eventualsocial contribution will 
tend to be limited.
 

On tissue culture 
for genetic improvement of MPTS.
Research on 
tissue culture for genetic improvement, being
strategic rather thai, applied, will 
have limited nfar-term
potential. 
 Indeed the results from this kind of research effort
are expected to come out 
only after substantial 
time lags. Thus
for any given set of actual current constraints, it 
will
better to utilize tralitiona: testing 
be 

and screening of varioustrees, with biote-zhnology being used 
tr assist in the 
selection
 
and miropropuga tinn work. 

If the national emphasis for forestry programs 
is on thesmall farm sector, there will be even less direct. relevance forgenetic, engineering of MPTS '.'he reason is tiethat kinds ofcont ribut ion that have been envisioned for such res;earch aim at.enhancing commercial and marketable products from trees (e.g.,intrf-ating yield of resins) or on increasing incremental growthfor trees that will be in demand for r)rivaPte plantations. Forthe m:-: farm sector, however, the interest is primarily
fuel wceo and frdrh r, and the production of from trees do
these 
not ]end t henseI,.s to margina l improvements. For example,
more fuelwood supply is desired by the 

if 
farmer, it would be betterto plart tw'c tr es rathe.r t han riskto experiment ing with one


"incre-,etallv 
 improved tree. 

On the use of beneficlat micro-organisms for MPTS. Thesemicroorganims include fungi (such as mycorrhiza) and bacteria(such as rhirnoiijm). Beneficial results from the use of m.co rrhiza, for example, include increased survival rates ofoutplantingsw 
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 = US$1).
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THE POTENTIAL IMPACT OF BIOTECHNOIOGY RESEARCH
 
ON MUILTIPURPOSE TREE SPECIES
 

I. Introduction
 

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

The challenge to deve]oping countries of translating policy 
objectives into effective programs in forest resource management 
is both complex and broad. It is certainly complex because the 
perceived goals of society are potentially conflicting: both 
pr.cmct ing sustainable production as we] as ensuring equitable 
access Io resnurces have not always been coinp Iementary 
activit ies. At, th( samef time, the challengie is exceedingly 
large: the prohlems of upland de&grad , ion and the over
expi at i on of f'orest s (] eadi ng to excessive soi I ers ion and 
derline in 1]and product ivi ty ) have reached crit ical proportions. 

,Thi. I ears to tvwo important impl i cati ons in the- assessment 
of the potf rt ial cont ribut ions of bi otechnology as app] ied to 
multi-purpose .ree species (MPTS). First, research needs to be 
evaluated in term.s of its potential for attaining multiple goals. 
The goals of upland research and d-velopment , being derived from 
the needs of policy-mahing and implementation programs, ar
complex. On the orne hand, the concern is promoting 
productivit ' v; on th,: other it, is addressing poverty. On both 
cnunts, eqo iy considerations loom large, either taking the form 
of inlfergenerational equity (when the concern is the 
sustainabilily nf productivity gains) or sect.oral equity (Whpn it. 
focuse on income and asset distribution among current. users of 
the resoiurce) . 

Second, because the needs are so broad, the research 
approa -h has to be sufficIently 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 resource management
 
problem as wel] as the actual management. strategies being
 
followed by the country's resource Rdministrators.
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B. 	 Asspsment. Goals for Biot.erhnology Research on
 
Multipurpose Trees
 

The basic objective of this assespment is to study the
 
potential socio--economic effects of biotechnology research on
 
multipurpose cree species in Nepal, the Philippines, and
 
Thailand. (Please see Appendix I for the assessment terms of
 
reference.)
 

The 7MPTS priority species identified by F/FRED include the
 
following:
 

for the humid and sub-humid tropics -

1. 	 Acacia auriculiformis 
2. 	 Araria mangium
 
3. 	 'ICeuraena spi). 

for the arid and .cmi-ari tropics -

1 , 	 Acacia ni Iot ic a 
2. 	 Dalbergia .issoo 
3. 	 F ua] vp .. camaldulensis. 

Tn additi,,;n to the an ve, three other species were listed 
for future consideration by the network, and two were included in 
the tissue -uiltiire feasibility study commissioned by the 
Forestry/Fuelwood Resfarch and Development Project (F/FRED) for 
future nci_.i.'ork considcration (Gavinlertvatana et al., 1987). 
These include: 

I. 	 Alnus nepalensis 
2. 	 Leucaena diversifolia 
3. 	 Robinia Lseudoacacia
 
4. 	 Melia azedarach 
5. 	 A7adi rachta indica. 

The srrcific areas of biotechnology research are defined for
 
this study both by previous and current technical evaluation
 
undertaken _)y the F/FRED Project and by the focus of researchers
 
and resource administrators interviewed in the course of this
 
assessment.
 

A technical feasibility evaluation of the potential for 
tissue culture of MPTS has already been done (Gavinlertvatana et 
a]., 1987). Similar evaluations by F/FRED of the potentials of 
mycorrhizaP and Rhizobium spp. and of specific gum and resin 
producing trees are currently underway.
 

2
 



In addition to 
the F/FRED evaluation studies, 
a series of
discussions with forestry and blotechnology researchers as well
 
as with government resource 
administrators and various
 
development, project personnel 
was undertaken in Nepal, the
Philippines, and Thailand in early 1988. Appendix 2 
lists the
detailed] itineTary and interviews for the study. )
 

From the F/FRED technical studies and 
from the interviews

undertaken, the biotechnology research topics 
identified as

potential]l- important are: (a) 
tissue culture of MPTS for

increased production cf planting materials 
as well an improved

and uniform quality of these materials, 
(b) tissue culture to

enhance ;pecific features of MPTS, and 
(c) research on

mycorrhizae and Rhizobium for 
improving outplarting survival
 
rates 
as well as enhancing growth. 

The pot-.nlia] ,)cio-e'onomic effects of the above MPTSbiotechnol_gr researcrh topics are to be evaluated on two levels.
The fi:-st is with respect to scope of assessment. A nationialperspec'tiv, for each of the three countries is adopted. The

second leve:l with
is respect. to potential effects specificgroup.z of r pel . The emphasis a. this level is o.. the impact. ofresearch and dov'-1opmenl or, sinall upland farmers and the rural
 
ecoromy of i h-,-ee
I hf count ri e-, 

C. .Ov"x-,. .--_,;f the St ldv 

Th, var i cj.js 5 te:i.s in comprehending potenti aIthe soci o-,economic i mpt iI c,f hi (,t echnl researchogy are developed in Part.s
TI to, TV. The specific l)iot.echnologies being considered aredescrTbed in Part. TI , and a typology of research is utilized toderixe a prel iminary classification of the technologies. In Part.
TTT , the mani festati, ns of the forest management probl em are
surveyed in terms of increasing forest losses and land
deLradit ion and in term. of declining sectoral contributions to
national income and 
growth. The characteristics of the

commer,-ia] and upland farmi ng sub-sectors, together with the

various outpu ts and resource 
uses within the forestry sector are
described to theset. stage for identification of the direction of
beneficial effects of 
technology development.
 

Part TV a
presents 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 "partic:ipat.ory-agroforestry" strategy. 
These constitute

the policy environment which will 
modify the potential

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

I. A Typolo.tv for MPTS Biotecnology Research 

Bonnen (1986) has provided a classification framework for 
research activities that, is of relevance to the biotechnology 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 mai.tr;r (e.g,, strengthening 

institutions) and problem-solving knowledge (e.g., how to improve 

seed qua] ",tY) . 

It is the last category of research, the one that increases 

problem- olving knowvledge, that. leads to directly 
usable resul ts for pro ject - and po 1 icy An important group of 

jch prob]lem-;n,1 ing reseatcrh are adaptive studies or those 
stuJdi. that soek to apply a known product or process to specific 

local rondit ioris. Stldi e,, on seedling propagation for MPTS might 

b vi wel a adapt i%r, resear("h efforts. 

Tn icddit inn, H(-- rdt and RicI-. (1987) have defined a third 
type nf research --- strategie research -- that lies somewhere in 
the middle of the basic to applied iesearch continuum. Strategic 

eF(-arch may he, for example, on the Lopic of determining the 
-genetc fo.rtov: that lead to biological nitrogen fixation in 

plants -- a topic- that is neither basic nor applied. Studies on 

genetic erigif.eering of' MPTS are more appropriately classified as 
strategic rathor than applied research activities. 

These typologies are useful for assessing potential 
contributiorn: nf research efforts. For example, the closeness of 

the gnal (-,f a given re.search activity to specific, real-world 
problems means that tagible benefits are more likely. On the 
other hard, the sr.rategic studies usually require substantial 
lags before their re ults can be related to specific problem 

areas. Fven when such problem areas are associated with the 

studies, the result.s tn he directly relevant will still have to 
be adapted to local needs. Thus strategic research is at least 
t-o steps removed from measurable contributions to specific 
problem areas.
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A. Proposed MPTS Biotechnology Research
 

The following topics are based on the interest, indicated by

forestry researchers and resource administrators in the countries
 
included in thp Rssessmen!.. A brief description of the subject.

is provided together with an overview of the kinds of benefit or 
the nature of demand fo,r them. The typology presented above is 
then applied to have an indicative classification of the proposed
research activities. Some related research efforts that. may
address parallel gnals or substitute for biotechnology are also 
mentioned,
 

Tissue Culture for Improv Plant ing[ Material Supplie 

In the interviews undertaken in the three countries, it was
 
suggested thit one of the most important contributions that 
biotehnologyv can make is toward increasing the supply of 
plantirng materials as well as imprcvIng quality control in their 
product i onr . The potential use of seedlings is primarily for (a)
reforestation and pantat inn programs, (b) agroforestry projects,

and (c) dec',entral 5rod planting activities in individual farms.
 

Th" ki nd onf t i. ruc' ] ture studies that are of interest are 
most ly oF F1, appl if an]d adaptS\'e nature, aimed at. propagating
plIant ii rini criaI in Fbt.ant ial and affr'dable quantities, Two 
c)ncerPr s t, r,, I (-d S th Ii , us s ion: (a) the wasfirst. on the 
need to, S " ' ,.1 h, varietif, c, planting materials that were 
be i o stud Sodi ( no 1i diln oa varieties) to improve flexibility
for var'Sno :untrv 1 ions, and (hi the second was on the need 
f, r sirp1 ficatic-r of the tissue, rocess to al lowculct Ce 

irexp(nis,,e up-sr'i i nf the. proc-dure.
 

RIl evant r-.ur C, eff'ort.s on baseline technologies or 
alternat ives; for c omparing wi th the prospects of biotechnology
researrl in th, assessmert include improving standard seed
prnducticr, and cer t Sif'i (lal ion approaches. 

Tissue Cul.turo for_(G n o iC Imro v emoent of MPTS 

It wa-, suggested that one justification for providing 
support f-,r genot,t 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 private firms to benefit. from research 
results. Although 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 
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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
 

or fruit
for field crops trees in lowland farming. Without this

kind of focus, 
tissue culture research for genetic manipulation

would be more of the strategic and less of the adaptive type of

research. The implications 
for immediate usefulness or
 
contribution would thus
 
he more limited.
 

Finally, 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

tn determine species that will perform well for particular
objectives and 
(b) farming systems-oriented research that will
 
focus on tren--crrp and tree-livestock interactions to develop

combinations thnt improve the 
usefulness or performance of MPTS.
 

'seof>irooranisms with MPTS
 

On-going and prospectiv\e research on the use of and
fungi

bacteria that are 
beneficial to MPTS performance focus on (a)

.ncreasing survival rates of outplantings or on (b) reducing or
eliminating 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-rpsearch types of projects. 
 This applied

emphasis 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

contribute to improving survival rates 
in replanting projects.
 

On Tpchnology 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 out during the discussions. These centered on the

role of technology delivery systems and participatory schemes 
for
 
prnject implementation.
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Tt was pointed out that there is a need to integrate
 
technology delivery with biotechnology studies. There are
 
several interesting approaches. One that has already been
 
mentioned above is to incorporate research in actual
 
implementation programs to address specific constraints, suich as
 
poor seedling survival. Another effort might focus on using
 
workable methodq from other network projects and modifying these
 
for local implementation. A third approach might go into direct
 
training and increased funding of extension support for MPTS use
 
in small-farm systems.
 

This last point is important because most forestry
 
administration agencies do not have the tradition of providing 
extension or similnr support services 4which would be the -focus 
in agricultural or cooperatives agencies). The implication of 
the grnxwing recognition of an important small-scale farming 
sector in forest land management means that, increasingly, forest 
land admini. -ratinn will need to be transformed from its 
tradi Ional role as policeman (whose ,nain job is preventing 
pprl] from using resources) into an extension-oriented 

organ i -at (n 

ITT. The ForeFtrv Problem and the Potential
 
Se:.ctoral Beneficiaries of Research
 

A. Over-expl:oit at ion of Fore t Lands
 

The sing]e, mr,. graphic, indicator of forest over
exploitatio-n, is thf rate of forest destruction. The average 
annual defor stl. ion rale, from 1976 to 19R5, exceeded 1.3 
million hectares for all Southeast Asia (Table 1). 

TAPI.F 1 Average Annual Deforestation Rates 
in Southeast Asia (SEA) , 1976-80 and 
1981-85, in thousand hectares
 

1976-80 1991-85
 

All SEA 1,.316 1,308
 

Thai land 333 252
 

Philippines 100 90
 

Source: FAO (1965 and 1983)
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Tn the Philippines and Thaipnd, deforest.atoion (in hetares
 
per :.°ear) is still substantial although it. has declined somewhat.
 
since the early 1980s. Ho' ever, in ahsolut.e hert.arage lr..ss':,
 
Thailand is second only to India in Asia. Aist,, the rate of
 
forest clearing in Thailand (,.' about 0.33 million hect.ares per 
year represents 3.6% of its forest IFinds. Thus in terms of per 
epnt, of area being clearpd, Thailand -is highest. in all Asia with 
the exceptinn of Nepal (where forest clearing is orcurring at the 
rate of 4.2% per year of forest. area). 

Table 2, which is consolidated from various sources,
 
presents the trends in forest. land reduc!.ion for t.he three
 
ecuntrics. Thai and, vhich ha. the largest, land area has its
 
fcrests ,1cc Ining from morP than half of total land area in the
 
sixties tn less than a third in this decade. 

T-\RIF 2 Trn:al lam Area and Trends in Forest. Cover from 

the mid-1960's r o the miA-lg80's, for Thailand, 
the Ph i I ppi nes and Nepil. 

Thai land Phil ippines Nepal 
million ha % million ha % million ha % 

1960's 27.4 (a) 53 10.1 (d) 34 6.4 (g) 45 

1970'F 19.P (b) 39 8.5 (e) 28 4.8 (h) 34 

1980's 14.9 (c) 29 7.8 f) 26 3.R (i 27 

Total
 
land area 51,3 100 30.0 100 14.1 100
 

Notes :
 

(a)-(c) Data from TDRT (1987) for 1961, 1976, and 1985,
 

respect iveI y.
 

id)-(f) Compiit.at ion ()f forested forest land by Revilla
 
(1984) based c-n RFD AERIAL photographs using
 
1969, (e) is for 1976, and (f) is 'orcast for
 

1983.
 

(g)-(i) The data for (g)-(h) are from Wallace (1985) fo:."
 

1964 and 1975, respectively; (i) is from 1Jpadhyay
 

(1986)
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-p o o tAn o - fo e t--Ia d -- a -d c--n d- orm -454--e ce''" in--- ---Thh l p is with ;its,7insu l]ar ph s "'r p y a d la rg

popultion had on' ait tlfe !mo re ":than on-hido ands':!
 

forstd n~h sxtes,:<and .this h:iad'.', ecreased to nlya litt~l
 
mor:, ehan~A by seventies. I N pal 'e
_the 

J,-he se e ti s t ,,'on]..";!27.jpercent i;n 1986. With's b t n'tiallyx .p .....: 
i>' te.e p .r sI e s :the :envi'. nmenta~l degradatin represented bjy :~this( :J;" 

R; . Potenti'aI Na ional Ga.in-s .. ..
 .. ..
 

Tht,r v_. e-ronnm,, i-.,cf~ .in. ..,n ntional " n anee of forestry li eit onrb1., 'on 'to natil . '':,uto and foreign exchang 
g4ianei n In th ec n m e of the. three oo unt ries , ;the forest !
 

- sentor has hsoialbeniprat'Hwvrits role::;''
ha
 
beefn derlining.,l-Thus rpsearnh:(t hat' ""ducti....vity :f '
incrensses. pro" "and. 

.sustainability ofl:,the sector has potential significance.
 

'inrienef,ient.1 of equity effects.
 

Tn the Philippines and Thailand", the forestry sector's role 
 . 2j

- ' A
Sis" usuall.,e lu , in, te rms..of .the propp - r
v ,, ed " rtion of g-r'=' nat.
os ion6al
 

product (GNP) or prd it
gross .domestic pout(GDP) tha featd 

; contributes. Tn. thePhilippineF , the proportion of GNP geneae
 
... ".byihe forestry,sector reached 0.1peak of';-about '5 prent :,each. ,
, 

. -year, from 1965 to-1969 ,(TM], 
 .1984)., -Since the earlv -1970s,, this::. ::

ha r g e s \e y d c i e o t a ,b h r y.,,1980s, the . . : .. !,
 
I " ': : J o , :
enntiribut'ion: :,7>/ :, of. forestry: . ,! ',to. " ..: ':': % " . l , . -. : :' . ' ' " : :: ", ' "-A,"
.. :, Philippine ' GNP was ' , , ,-:.only alttle "more-:" .!i
 

:. than 2 percent per year (TI 1984).
 

,Vj 3 provides 

: ...


, ~Ta data on the output of traditional :< /I
Phi]ippi'he forest .products. ,The •decreasing trend explains the " :.:


": derline-,ijn the forestry sector's role the -economy. -. i:' :-.L:%.. in [.:){~~:
! 


-TAR IY 3 pine Po ProdQ:uantit., of Phi~li s 
 cts "i.'"97-.5, 
:.'/-i;1980, and, 19l85,..in 1,000 Cubir.Mpters. .s 

i Logs 11,156 6,36- ,568 "
 

-.Loumber 2,27=4 1,"1,2 '-0'62 i 

Plywood ,,466 553. 350
 

S Source .: NEDA .(1.I987 ).. . . . , . i "' ' ..' . . . . . 

- - --- -- -- -- ---- -- -- ------ -- -- --- ---- - "--- ----- ---
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This decline is also seen in Philippine exports. Table 4
 
shows that in 
the early seventies logs and lumber consistently

cnntributed close to one-fifth of the 
total value of exports and 
ranked within the top three exports. However, by the 1980s the 
contrihution has only been around 5 per cent of total exports,
and thn rank of logs and lumber export has shifted to the lower 
half of the top ten list. 

TABI.F 4 	 Ranking of exports of forest products in
 
the top ten principal exports, 1970-85
 
(FOB value in US$000).
 

Total Ten Other Logs and Plywood 
Exports Principal Exports Lumber
 

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
 
1974 2,724 2,145 579 246
 
1975 2,294 1,640 653 194
 
1976 2,573 1,648 924 203
 
1977 :3,424 1,P77 1 547 230
 
1978 3,424 1,877 1,547 230 
1979 4,r01 2,463 2,137 342 107 
1910 5,7Z7 3,142 2,645 273 
1981 5, 20 2,958 2,761 202 110 
1982 5,020 1,871 3,148 202 
1983 5,005 1,048 3,956 39 
1984 5,390 772 4,618 34 
19q5 4,628 1,121 3,504 129 

Source of Basic Data: 	Central Bank Statistical Bulletin, 1970
1982. Philippine Statistical Yearbook,
 
198-1986.
 

Note: 	 Plywood exports are not listed in the years when these 
did not. make the top ten list. 
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For Thailand, Table 5 shows the separate shares of
 

agriculture and forestry in gross domestic product or GDP from
 

1975 to 19R5. As in the Philippines, the contribution of
 

forestry i- significant. hu has been declining -- from 2.4% of
 

GDP in 1975 t.o 1.4% by 1985. Wilh respect to exports, 

tradit tonnil forei t epori F, such as teak logs have substantial I y 
of Customs of the Ministrydecreased. at a from the Department 

of Finanresh:-v that the contribution of teak logs, timber, and 

o-.her teank trct L to total exports has gone down a ince the 

early 1950s. I , 1960, these products cont.-ibuted 4.1 pe2 cent. of 

ictal exports,. This contribu,tio n declined to 1.1 per cent. by 

1970 and onl% 0.03 pcr cent in 1985 (C. Meh', pers. comm.) 

TAFI.E 5 	 Sharf, of' Ag Ti culture and Forestry Sections 

to Thailand's Gross Domestic Project, 1975 

1980, 1925 in 1972 prices. 

Sector 	 1975 19R0 1985 

Billion % of Billion % of Billion % of
 
Bah t GDP Baht GDP Baht GDP
 

Agriculture 	 53.0 26.0 63.2 21.6 77.8 20.5
 

Fc,re;rv and Related
 
2.4 5.5 1.8 5.6 1.4
Tndiictri s 	 4.9 

- Timber, fueiwood, 
minor forest 
products 3.3 1.6 3.3 1.1 2.8 0.7 

100 292.9 100 378.8 100
Total GDP 	 204.1 


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

While the tradi tional forestry exports of Thailand have 

derl ined in imprtarne, non-tradi t ional forestry exports, such a!; 

wood furni t u ! anrid utensils, have increased (Table 7). As Ta;Ie 

7 indicaIe , the substantial growth of these new products 

(especiall y inn forest products and paper product.s) nas 

contrihIut d to the continuing growth of expo-t. value. This hind 

(of suhsrit 2 t on cf non-traditional or r.-ior forestry products has 

el ' co :rred in the Philippines. However, the grow'th of these 

pro<1ut in the Pt, ilippines has not bhen as large as in the case 

of" Thai land 
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TAPLF 6 	 F port Values of Forestry and Related Industries,
 
Thailand, 1980-85 (in million Baht).
 

For -stry and related
 
indusr ri es
 

Total Valuie 1,928 1,931 2,018 2,130 2,648 3,446
 

Perrent -f Trial
 
P-poE 1.4 1.3 1.5 1.5 1.5
rt., 	 1.3 


Timh-r and wood 
proct ,.q 1,420 1,499 1,424 1,484 1,733 2,031 

-tfea veroer 259 250 283 3-19 505 474 
-h.useh, l d 
ut,-.:zils of wod 376 406 407 500 501 543 

-articles of woxi 
furTniture 234 1P3 230 215 176 267
 

-others 
 551 	 660 504 420 551 747
 

Minor fnrst 
prcduct s 2P3 244 358 42t 634 802
 

Parer and 	 prrA'huc't.s 225 188 236 225 281 613 

Souirce: 	 TDPT (11871.
 

For Nepal , the major national produrtion contribution of 
forestry is in terms of fuelwood and fodder output.. Detai led 
forestry data are limited (Wallace, 19881. However, Wallace 
(1988) ost.imato- that in the mid-1960's, when the first forest 
resourre survev was undertaken, fuelvwood demand was clearly less 
than the stjsta-inable supply (where sustainable supply is defined 
as that. arising from new growth). Dy the mid-1980's, the annual 
fu lwond demand was in excrss of 15 million cubic meters while 
'he sustainable si;pply ;as less than 7 million cubic meters 
(Wallace 1988). This means that, to meet current demand, there 
is substantial net reduction in the forest stock. 

With respect to exports, Table 7 presents the value of
 
Nepal's timbpr exports in relation to aMl primary commodity
 
exports form 1982 to 1985. Both the value of timber exports and
 
its share to total exports have been declining. This is Jn
 
contrast, to previous increases from the sixties to the eighties.
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TABLE 7 	 Value of forestry and otherirPrimary Commodity Eport 
of Nepal 1981-1985. 

1982 1983 1984 18 
Million R %of %of % of %:o 

Row 3 <Row 3 Row 3 Row 3 

Primar), Commodity 
Exports to India 440.3 70.4 372.8 373.8 500.2 100 722.1 100 

Timber 	 87.2 '14.0 - 28.8 7.4 7.9 1.6 25.7 3.6 

Primary Commiodity 
Exports to Al 
Countries 625.0 100 390.0 100 500.2 100 722. 100 

oirP: Nepal Stntiistical andbook, 1986. 	 '.. .. 

~'To summarize, the contribution of' forestry to national 9' 

welfare, in terms of nalinnal prod-iction and foreign 'exchange
 
__generati on, is historically significant for the three countries.
 
The problem of sustainahility of production from forest lands,
 
hoiwevfer, threatens to limit this contribution. 

d"For hoth the Philippines :and Thailand, lois, lumber, and
 
wood prodsrts are the conventional forestry products that are of
 
n-ational importance. These products ha-ve been declining in
 
importance. Forest products exports have also decreased in
 
importance for both countries although in Thailand the'
 
substantial growth of non-traditional wood products and other
 
forestry-related products has kept the export contribution of_
 
forestry and forestry-related sectors quite stable.
 

Tn NepaJ, the most. impnrtant national role of foips.y is in
 
.providing,,for energy Find fodder needs. The napacity -'f' the
 
forest secltor to. maintain this role isbeing threatened by the
 
exce.)si%'e pressure being put on ' rntracting forest' resource
 
base. Tn t he areaof xp.-rts, the derreased availability of
 
forest produrts i. suggested the reduction the role
n by large of 


of timber e'pnrts.
 

k 4tC 	 , , !/ 

. ... 	 F'i
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C. Pr,fontinl Pect.oral Renefiri.ries
 

"; pntorl ial sectoral bpneficiaries in forestry may he 
broken down into two sub-sectors -- the commercial forestry and 
upland farming scrtnrs. The economic activity and output of the 
commercial sector is fairly spepialized and centers on timber 
harvesting and prncespTng. The activities of' the upland farming 
siih-spnt or, howver, iS much less speciali7ed. The main 
antivi i,s include the cultivation of upland corps and the 
gathering of fuelwood and fodder. 

The Formal nr C'ommercial Sector 

In tho Phil it) ip s, the commercial sector is cemposed mostly 
Pf holdorn nf" timbor lic -enseagreements to whom 6.0 million 
hectares of forest lands were allscated (BFD, 1985). A system of 
licensing limits the area and duration of concessions. The 
currert 1 imit is 100,000 hectares per concession, and the 
durat ion is 50 vt-rs, inplud n ,g r enpwals. 

\ ial "F 6.6 million hoW ares (a little more than one
-fifth nf thp t,tal land area of th Philippines) were under 

] irpOnsrO to Phecmmrnria] sector for t imber harvesting, pulpwood 
plantations, and nther forestry usc:s. There were- 165 
cnoossionaires or license holdprs in 1985, with an anxerage 
cnnce'sinn of 4n ,000 hrtares and an annual allowable forest 
harvest of 59,0o00 rubic mtrs. 

TK to r'ms nf erplovrent, the number of workers employed by 
the rnmmerril 1 ogging sector in 1985 was about 21,941 with 
depond.ni , of 101 ,36. Including the sawmill and plywood and 
ver oer industryt workers, the total commercial forestry employment 
was 60,914 work-rs with dependents numbering 280,735 (BFD, 1985). 
The total pnplation, benefitting from employment in the sector, 
numb(ers ihout 341 649 people. This is in addition to the 165 
cnospinaires wh ich w ill incl de rorporate owners and their 
dependents aside from individual concessionaires and their 
fami lies. 

For 1hailand, there were 621 logging concessions in 1985, 
controlling about 19.6 million hectares or a little less than 40
 
percent of the total land area (TDRT, 1987). The average 
concession was 31,557 hectares. Table 8 shows the figures for 
employment in commercial forestry activities in Thailand for
 
19R2. The total estimated number of employees was 130,568. 
Assuming four dependents per employee, the total population 
depend-nt on the co,-mercial forestry sector in Thailand is in 
excess of 520,000. 
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TABLE 8 	 Employment in Thailand Commercial Forestry
 
Activities, 1982.
 

No. Activity 	 No. of Business Estimated
 

Unit.s 	 Employees
 

1 Logging 	 336 Concessions 6,700
 

2 Mangrove Clearing 309 Concessions
 
and Charcoal
 
Prodijt ion 1,280 Ovens 9,270
 

S Mechan i ed Sawm iIs 	 464 Mills 23,200 

4 M-hlni7('d Prnducts 2,833 Factories 70,825 
of Fore.s Products 

5 Unmechari i7eci 
9awmij 11230 Mills 1,380 

6 Unmechan i 7ed 
Produrl iot-r fc 
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, NFSDB 1983, cited by 
TDRJ (19P7).
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In Nepal, the commercial forestry sector is made up
 
primarily of government corporations, which include (a) Timber 
Corporation cf Nepal, (b), Fuelwood Corporation, (c), Royal Drug 
Limited, (d) Forest Products Development. Board, (e) Herbs 
Produiction and Processing Company Limit.d, and (f) Nepal 
Resettlement Company (Manandhar, 1982). Indeed, the state did 
not control forests in Nepal until the forLst nationalization act, 
of 1957 forma i z'ed ownership of all forests under the government 
( Manandhar , 1982). The limit ed privat.e sector commercial 
e-vplni tat i on of fores;try in Nepal contrasts with the extent of 
private sect or commercial forestry exploitation in the 
Phil ippi and Thai land. 

The TnformaI or 1'p ianid Fi rmi ng Sector 

Tho impo, t n,, ,f tL. informal or upland farming sector is 
rl o .fly 1 nh-, t, tIkhf pronl oe of populat, on pressure in ficrest 
lands. Th - er:i - en e of s ubstant ial 1)p pulation density levels in 
\e'.pa l h,.s a]lready been ment ion-i, and the major exploitalion of 
the 'ipt:'rids has ben for crop ciil it\ation an(] fuel lood and fodder 
ha r e. t inf. 

For the Phi lipi nes and Thai land the (xtent of the upl and 
po iulat i a; hl, -,"!1' b-en rece.nt] rec,,ognized. This is not 
surpri <ng ',anoe upland resourc.e explo tat ion has been 
tr.-d i i 1,i] jiven t.d t ovard cr-merc i a f;r'est harvest ing ir 
t he -e n,t ri e , 

-PI pul1at ic.n P . and 7nvironrTn ,t DE r'adationa t 

Prone(r (en Iifi cat ion of the heneficiaries of research for 
Upland dove] opm1fni rerjui rf,.o-n an assessmen of t he, Ipand 
popilatinn Indted the rate, of deforestation d-,scribed above is 
cl nsPl r,-latrd t) the extent of land use conversion that, has 
been going nn in the uipland , and t his is associated with 
inrrenr -,rg pco,pl a der,n -,Forest mayv accountedion i v. fires have 
for large,c mF nn t ,of fores't hoa tarage. that is los t. However, 
it is tho -erntInui no -onvors ion of forest. lands to inappropriate 
form-,f c lt]ivat ion (tovether with commercial exploitation) that 
und rlie-; thr serinus environmental degradation problem in the 

.i I erosion from Philippine i,plands averages fro)m 20 to 40 
tons pr he t.are per year. Tn degraded lands, as much as 100 
tons/ha/yr may he lost. (Revilla, 1985). In Thailand, data from 
the Royal Irrigation Department (reported by TDRI, 1987) show 
that sedimentation in major river s:,'stems is increasing. 
Con.sneuent ly, sedivientation in maj,or reservoirs and in the Gulf 
of Thail-ud havo also increased (TDRI, 1987. In Nepal., the 
serious erosi on problems frorn the mount a in and hill areas affect 
not only the upland population but, also the millions of people 
downstream in the Gar;getir 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
 
renorted 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 pr:. family is about. 0.4 hectares (World Bank, 
1979). Table 9, constructed from data provided by the Water and 
Energy Commission Nepal 1983), show Hillof ('EC, region density
figures that. Pre lower since total land is used as the basis. 

Table 10 presents migration flows inlo the Terai as an 
indicator nf the ext;ent of population pressure on the mountain 
and hill regionF of Nepal. These census data suggest that 
population pressure is-z greatest- in the Middle hills of Nepal. In 
addition to the absolute numbers involved, most of 'he population
in these area; are, depennd enl on subsistence level farming so that 
mn t arablc land is al:'-ad," completely utilized (Applegate and 
Gilimonr. 19R7). Mo-st farmers, also keep livestock, and the numb~er
of ] arg ani rr IF (su h as cow-s) has been est. imaled to range from 
3.7 to 9.,4 animals per household. Small animals (such as goats)
number about 4 per household (Applegate and Gilmour, 1987, and 
Mahat, 1987). 

TABPLE 9 1981 Pcpuial ion, Land Area, and Population Density 
Iy 7onp, Nepal
 

Land Area Population Density
Region (000 ha.) (000 pers.) (pers./ha.) 

Hills 9,689.0 8,546.3 
 11.1
 

Siwalik-, 1,582.0 475.8 0.3
 

Terai 12,448.4 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--

Fastrn 
 -63,195 
 -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 	--

Eastern 
 +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 Tmjlications 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 w ,jor resource management problems which 
are
not addressed by traditional 
forestry administration. The

Philippines 
uses a one-dimensional 
criterion for classification
 
"r uplands. hands with slopes of ]8% or more are 
classified as
or s-t landq, 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 governnert uscs are made, but. on the 
whole DENR is

expected to manage about 
60% of Philippines land 
area.
 

This would be a large enough challenge if there were no
populaticn pressur. problem. With 1980 census data, however, ithas been shown t}hat, more than 14 million people occupy upland
areas(C. Cru-
 etl a]., 1986). Additional information show that
beyond the absolute numbers 
there are other demographic aspects
that conmplicate the problem. Firs. is that there are more
lowlan migrants than tribal people in the uplands. The second
is that the lowland-upland migration patlrms tend t.o dominate
overall migrat ion. These indicate that 
(a) most upland dwellers

have neither formal 
nor traditiona1 claims on the land and (b)

being From the lowlands, most migrants will 
not have the

technologv Qhat is adapted to minimizing the environmental
 
effec ts -f slp irrg lard agrc 
 ulture.
 

Plat i\r in Nera, and the Fhilip ;ines, Thailand has

arahl .:r 

more
 
d N, ai l, to its poplao t ion. Since its total land
 

area ie in px oA. of F! ril 
 hert ar'es 19H5
 
populati(nr w'a a:w 


ri Wn while its 

50 million, the national 
population density
is a-out (( pory is per square ht; onmeter. In contrast to this,
the Philippinp. hasy about 
 55 million popla ion 
but only less
than 60 perren' of the land ar-ea 
of Thailand. Thus Philippine
pcp lat ion d,,r ii v is almost double at 196 persons per square

kilompler while its 1anids are gen.rally less arable.
 

Ti is lh!Lrefore not surprising that the population density
prr-l,-m is not vi 'wedtwith the 
same alarm in Thailand as in Nepaland the Phil iipines-. ind-ed, there is some tendency among thefnre-try ryesearchers and administraters thai were interviewed in
the cours- of this assessment to vie" the upland population

problem as a prnblem of 
hill tribe shifting cultivators. It has
been rapc.rted that there are about half a million tribal
 
population, practring varioms 
forms 
of shifting cultivation intho 'plands of Northern Tha ]and (e.g., TDRT, 1987).
 

11 must be emphacired, however, that the upland population
pressure problem should 
already assumc priority status for
Thailand. There 
are two important reasons 
for this. The first.

is that the absoule numbers 
of people and upland hectarage

affeet.d are already large, even if in proportion to total

natinnhl land area these are relatively smaller than those for
 
Nepal and the Philippines.
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Beyond the 500,000 hill tribe population, there are at least
 
1,000,313 families involved since these have beer reported by
 
various upland settlement and self-help programs as their
 
beneficiaries (Chiripanda, 1985). For the most part, the hill
 
tribe population and these project beneficiaries do not over-lap.
 
Thus the implication is that about 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 upland
 
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 expi oitat ion by the informal sector may actually be 
influeunced by marke! fnrces beyond the levels observed for Nepal 
and the Philippines where upland farming is primarily 
sIhsist nee-oriented. Sinrne the sixties, upland crop cultivation 

grew with increased commercialization of 'hai agriculture 
(hiripanda, 1985). Tablr 11 list's hectarage, produrction, and 
export for major Props, for 960 and 1983, and Thle 12 shows the 
associated growth rates. The expansion of land for the crops 
list ed in the t ahl o is very large. 

This hay most important in cassava and maize.on 

-ltivat inn. For cassava, there was about a twenty-fold increase 
in ho-tarale during the period. For maize, cultivation has 
inc-reased from less than 300,000 hectares in 1960 to nearly 1.7 
mill ion hectares in 1982. Also, this rapid increase in both 

cassava and maie has been almost entirely in upland areas, at 
the expenre of forest lands. 
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TABL I Growth of Area and Production of Rice and Upland Crops 
in Thailand, 1960-83.
 

Year 1960 	 Year 1983
 

Area Product i on Fxxrt Area Production Export 
('000 ha) ('000 tons) ('000 tons) ('000 ha) ('000 tons) (000 tons) 

Rice 5,921 7,834 1,203 9,925 18,730 3,534
 

('asava 72 1,222 270 1,405 19,985 5,196
 

Sugar Cane 15P 5,382 67 577 21,568 1,526
 

Rubber 481 171 170 1,623 594 552
 

Corn 28C. 544 515 1,688 3,552 2,646
 

Source: 	 Chiripanda (1985) from data of Office of Agricultural Economics, 
Ministry of Agriculturte and Cox-)peratives. 

TABLE 12 Rates of grovw'Ih in produclion of major crops, 
1960-i98'8
 

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
 

Corn 7.81 
 8.05
 

Source: Chiripanda (1985).
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D. Beneficiar es ,in Terms of Producer-Consumer Groups
 

Aide- fronriWentifylng -potential- beneficiaries-directly,
 
another approach in assessing welfare implications of' a
 
technology change is to look at the effects on production and
 
consumption activities. The, impact on producers or consumers may
 
then be eva]uat4 d. In the case of forestry, this impact will,
 
probably be different between the two sub-sectors since they,'have
 
very different uses for the resource.
 

One of the counter-intuitive results that have been 'shown in
 
agricultural research is that technology changes that increase
 
the supply of a product (and consequently causes a'relatie fall
 
in its price) will not necessarily lead to elfare improvement ,
 
for the producers of the prdduct unless they consume all of their
 
output. The larger the proportion that they sell, the greater
 
the relative fall in their product's price (due to the increased
 

.
technological productivity), and the smaller the decrease in 

their input costs, the more probabl; t will.,be that they will
 
suffer a welfare loss (Ilerdt, 1988). Now in the case of upland
 
farmers, they do consume a large proportion of their own products
 
so that the effects of technological change are easier to sort,
 
out: if technological change leads to more 'output there will
 
usually be welfare gains for the upland farmers.
 

The Role of Forest-based Production
 

Table 13 provides data on the average annual volume of wood
 
removed from forests. The Philippines has historically had a
 
larger harvest from forests although Thailand has more than
 
caught upsince the mid seventies. There has not, been any
 
absolute decline in production for all three countries. However,
 
growth rates are clearly declining.' The production data in Table
 
14 satisfy the two major uses of timber harvests -- for 
industrial roundwood production and for fuelwood. C,
 

As indicated earlier, the use 'by upland farmers of fornestry
 
resources is much less specialized than by the commercial sector.
 
Timber harvesting is undertaken primarily for domestic ' 
construc tion and production use although small-scale logging i13. 
not unknown especially when, forests are close to urban or market 
renters. Most timber production therefore is adequately
 
reflected by the commercial cutting and trade figures '(in Table
 
14). Although natibnal figures tend to focus on timber r
 
production because it is commercialized, 'it appears that fuelwood
 
is the more important product from the forest, as may be seen by
 
comparing Tables 14 and 15.
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TARLE 13 Averagp Annual Total Volisnh of
 

Fnres t Removals (million cubic metprs).
 

Year Philippines 

1955-59 

1960-64 

1965-69 

1970-74 

1975 79 

19R0-82 

Sourr,'-: FAO, World ForPst 

NA 

20.9 

29.2 

32.9 

34.6 

35.2 

Prod' t..-

Thai ]am Nepal 

NA 7.3 

13.1 7.7 

21.9 9.3 

32.5 11.5 

37.0 12.9 

39.2 14.1 

St.atities. 1965 and 
FAO, Year , of Fnre._-t- Pr(xdut various issupF. 

TATIF 14 Tr-, ;il V,liu.rf cf nlurv ria] Rnundodi,-o Produc tion 
(mi 11-C'r-( 'whi r,mm pr-t ) 

Ynar 	 Tndri .s;ir1 S. V'nrno Phi ippine.s Thai land India Nepal 

1955-59 5.2 0.4 4.9 1.6 4.7 0.4 

19Fl- 64 5.6 0.4 R.7 2.9 6.R 0.5 

19p)F-cq 6.9 0.8 11.4 
 4.4 8.8 0.5 

1970-74 20.2 0.9 11.4 5.0 14.2 0.6 

1975-7) 25.1 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 Fnresft Produrt.s StatisHes,Rome, 1965 
FAO, Yearlx-)o of Forest Prrx-hct.s Various issues, 
for 1961-1965.
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TABLE 15 Average annual fuelwood production (mi il1on cubic meters) 

Indonesia S.1{orea Philippines Thailand India Nepal Total
 

1955-59 70.0 NA1 NAI NA .. NA NA NA 

1960-64 78.6 6.6 .9 
.. 10.3 71.3 7.3 186.0
 

1965-69 92.1 9.0 17.3 17.5 118.1 8.8 262.8 

1970-74 96.6 6.1 21.0 27.5 169.2 10.9 331.3
 

1975-79 103.3 6.4 24.3 31.7, 188.9 12.3 336.9
 

1980-82 110.5 6.8, 27.1 34., 204.5 13.5 3971.
 

Source: 	 FAO, World Products Statistics, Rome, 1965, for 1955 to 1960. 
FAO, Yearbook for Forest Products, Various issues for 1961-1982. 

FAO fi ures for 1955-1959 refer to recorded remcvals only while 
later years include estimates of all removals. 

Tn Nepal, fuelwood is identified as the main source of
 
energy, accounting for more than 87% of total energy consumption.
 
(Ilaque, 1987). However, Applegate and Gilmour (1987) report that
 
various estimates place t0:,Jfuelwood use'at more than 90%. Of 
the total energ9.consuyne&, households account for 94% (Haque,
1987). Rural households almost entirely use fuelwood or other 

... hiomass fuels, and even urban households use fuelwood for 83% of 
thepir energy needs (Haque, 1987). The annual per capita 
,,onsunmption of fuelwood varies from 632 kg in the Mountain and 
HijI zones to 386 kg in the Terai and 248 kg in:urban areas 
(Haqiie, 	 1987) 

Although fuelwood in the form of firewood and charcoal are 
a]so the most important energy sources for the Philippines and 
Thailand, ,the actual levels of use are much lower (due to the 
absenoe: of energy requirements of heating). 

For example in the Philippines, according to the 1980 Census 
of Population and Housing (NCSO, 1980), 72% of all households use 
fuelwood for cooking. There is a suhstantial rural bias for the 
household use of fuelwood compared to urhan households. 
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In terms of physical quantities of use in the Philippines, 
the average househc,ld corsumption reported for Northern Luzon is 
65 Jog per week (Divnn and Hyman, 1986). Given an average
 
household size of about 7.5, the annual 
per capita consumption is
 
about 450 kilngrams
 

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

In this section w, focus on the basic problem of resource 
mi smanagement and identi fy the emerging strategies for 
sustainable ,irovrnopmrnt and equity in Nepal, the Philippines, and 
Thailand. 

,
A. 	 The Democrr-: ir and Fr.,'ironnygntal Context and the Structure
 
of Ir~ent ivQYs f"r Rps-nurce Use
 

Popu Iat i no pr.A.urn and the propensity of up]and agriculture 
toor, rd P.l 1 urns. ion may ho viewed as the demographic and 
onvir,nnmort a 'n.ext of the fores. resource management problem. 
Th. di fficulty is thal, for th mnost part, government policy and 
prrjeOtn can modify th,- effects of demographic and environmental
 
fact ors oF;riv indirectAy. For example, changing population growth 
rato- vhd ricrat iorn patlrns require long-term governmenl 
comminm.n 1(, Ioplilat ion planning as well as employment 
gonr 	al i "r.
 

T-irefrre , in ePvolving a strategy for directly addressing 
the ,p l1rnd problem, the demographic and environmental factors may
be conn.idered constant, and the primary thrust for government 
programs must be in addressing the resource management system 
that governs. the acti'vities of the various users of upland 
resources. 

Thr, prolblem of resource mis-management is rooted in the 
undorvaluat ion of natural resources. Traditionally, official or 
adrinintrative resource pricing underestimates the true value of
 
na'.ura1 resources -- both in terms of their development. 
contribution as well as the conservation role. This 
undervaluation of resources leads to fundamental problems of 
resource management, including the creation of excessive rents,
 
promotion of 
over-exploitation, and the institutionalization of
 
rent-seeking as 
the main mode of economic behavior.
 

As. in 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 
logging concessions is low then more individuals will be 
interest.ed in ex pl oiting forests than if the price of access were
 
h i g h e r. 
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Tf there is, however, a general 
social perception that in
fact natural resources 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 economic activity generates physical 
effects which
leads to vosts or losses for others but for which the 
individual
is not held economic-Aljy accountable. 
 Thus, for example, cutting
trees may be fine for 
individual concessionaires because they are
not charged for 
the effects of excessive soil erosion 
on hydroelectric plants 
and irrigation reservoirs.
 

This recognition that 
the exploitation of upland natural
resource systems generates substantial non-priced effects on
other individ"uals in soc iety is the basic justification forgovernment inter"en ;nn on their use. The role of governmenttherefnr'e in man:nging resources on behalf of soci ety should be todefend pRi fora sna,'aipr the extp1oitat ion of resources, Ourexpectation woaild he that the prices administered by thegovernmeni for to;acess upland resource exploitation,uhstant ially greater 'ould bethaD the market prices that would otherwise 
prov. ii for a,-.s to the sam, resources.
 

H-T,.=or, any cas al survey 
 of the charges, fees, and
licenne a op the administrativ 
 prices for resource exploitation
.ill show t hat_, con t rary to our expectations, these are too lowto proporly refl1 ect social valuations. lnd-ed, in some instancesthey are e vr munh lowe r than what wou1d prevail if the rights to
us&. resourpcs w re simply put on the auction table and priceswere determin,d thebv market. In the Philippines, for example,the cutting nhnrg, fay ist imbe r (1ose to -,comir g a cl .icexample of this undrlraluatinn: the charge is P30 per cubic meter
of wood for cutting down forests 

r 
vs. a market price dependingthe type n on.no-l) beyond one or two thousand pesos per cubicmeter. 

B. Impli(i,atione for O.r-exploitation. Fquity, and Sustainable 
ProdUt i on 

Thus the rent- that are earned by those firms that gain theright to exploit the resource are unusually large. It is wellknown that the effect of such unearned surpluses is to motivatewidespread ront--seekirg behavior since these rents, by
definitinn, represent 
returns above that which 
is actually
required to attract or keep firms in an industry. Over time, the
persisence of 
such rents lead to over-exploitation of theresource as private interests scramble to 
partake of the

windfall. 
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Tndeed, the widely recognized problem of inequity in the2'
 
social sharing from the benefits of the use of natural resources
 

1i also ultimately related to this institutionalization of :
 
.excessie rents. The reason is that the existence of
 
discreticnary resource administration plus the competition to
 
penetrate bureaucratic red tape and fulfill difficult
 
requirements to capture those elusive licenses, concessions, and
 
claims almost ensure that. smal]-timeoperators or-community
 
interests will be squeezed out by the big and influential
 
concerns.
 

In addition to the unrealistic discretionary pricing in the 
case of commercial forestry, for upland farming, proper valuation 
is constrained by the property rights context within which the 
small upland farmers's decision-making is done. Because he has 
no secure and permanent claim on the land that he cultivates, the 
farmers has'no stake in ensuring the sustainability of land 
beyond what limited cropping time frame he perceive,- to be 
reasonahle. This indicates that while he may respond to 
conservation motivation whose pay-offs are fairly short-term in 
nature, he. wi] normally shirk from undertaking aero-forestry 
investment or landrmprovements (such as terracing) that are 
]ong-term or permanent ,in nature. 

C. Regulation- vs. Participation-Oriented Management Strategies 

The necessary changes in management approach follow 
logically from this analysis. Tn general, there are really only 
two basic tools available to effect, changes in resource use: 
through rules or through incentives. Rules refer to formal or 
informal regulation.aimed at. structuring the behavior of 
individuals, with compliance achieved through the use of 
sanctions or enforcement. Management by incentives, on the other 
band, refers to the use of price changes -- both market. prices or 
non-market valuations -- and of institutional or property rights 
changes t.o alter the incentive system on which individual 
decision-making is based. The approach therefore utilizes the 
willing participation of' individual actors, w3'thin the forest. 
sector. 

Both approaches have the objective of re-directing
 
individual actions toward socially beneficial results. While
 
rule-making has, of course, always been the concern of
 
government, natural resource management through participatory
 
interventions has had a much sjhorter history in public
 
admini stration.
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Tndeed the tradition of forestry administration in most
 
countries of the world has generally 
followed a rule-oriented
 
apprach, and our current. discussion ,f the upland resource
 
management problem shows the need for integrating pricing policy
 
or re-structuring of incentive systems with the traditional rule
orientf-d approach. With the great expanse of the public uplands 
to be managed and w it. the many and dispersed users of upland 
re.ources, integrati g the proper incent iyes for harnessing local 
management poten t ial may be the only practical approach to 
resource management.
 

From this discussion, two forest lands management strategies
that are relevant for Nepal, the Philippines, and Thailand may be 
de fi ned : 

(1) 	The. Traditional Forestry Strategy. -- This is the 
trad it, i ona I approach, and not w it h! tand in current 
criticisis of this approach from wi thin and without the 
forestry profession, there are still foresters who 
sincerely helieve that forests can be effectively
managed by regulat.ion alone. (Irdeed there are stil1 
snme foresters who believe that. the management solution 
is to simply keep people out of forest lands). 

(2) The Part. icipat,rv-Agrnforestry 	 Strategy. -- This refers 
to trhe sty e (-of mar agement that emphasizes the role of 
forest .2ommur ities in the management oC) upland 
resources. Thi:s approach focusts on the upland 
farmers' dec n-ik en,.ironme r.tand introducesing isi 
ecno,:nic and inaiitut.i (,r:iI in centive changes to allow 
local cnmmojni ties to he partners in the management of 
th fi r O1ST resoo r es. 

While many resmr-e admin: trators t'il l claim to suibscribe
 
to the Part icipatory-.groforestry Strategy to upland resource
 
management (een th se Vho may, in fact, privately adhore to a 
Traditioral Forestry Strategy), most will actually promote a 

transi t iona appr, 'h The primary characteristic of a 
trans itioral approach is that participatory components are just
be ing int rod oced into the management system so that the 
regulation-oriented thrust. of resource administration remains 
basically unchanged. 

In the Philippines, for example, programs of social fore.try
 
stop short of actual ly grant ing ownership rights to upland 
f armer.s, and the coverage of these programs, address less than 5% 
of uplands that. may be suit.able for upland agri cul ture. Tn 
Thai land, thr- Sir Tar lKo (meaning "right. to cultivate") or STK 
program offers some securiity of tenure, hut together with the 
other settlement programs it covers on]y about one million 
households, and the extent of the upland population problem is 
not validated with systemat.ic assrssments. 
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4. : Even in Nepal, where there is so much talk of community'
forestry, actual forest users and dcscnmkr 
 r o

dentifjd adined with;:,the 	 existing management units. Most ofinitial panhayat forests and panchayat-protected forests
actually utilzed local participation in the form of project wage
labor, and it is only 
now that they are finally moving into
organizing user groups for 
user 	management.
 

V. 	 Assessment of MPTS Biotechnology Research in

the Context of Prevailing Management Strategies",,
 

A. 	 Cost-Effectiveness Analysis of Tissue Culture for
 
Micropropagation
 

The need for planting materials to improve the quality and
the supply of seedlings for reforestation and planting programs
will 	he substantial. 
 Even 	at present., many such reforestation
 programs are on-going, and inadequate supply as 
well 	as poor
qua lity of seedlings have been reported. 
 For these programs,
especially for those 
to be undertaken by government agencies, the
availability of MPTS planting materials will 
be important.Tissue culture work will be relpevant here. 

Even among the F/FRED priority species that are 
profuse
seeders (such as 
Leucaena leucocephala), 
tissue culture may still
be beneficial 
because of the quality c-ontrol aspect (see, for
e-xample, FAO, 1987). 
 During discussions in Thailand, 
it was
pointed out. that. anywhere from 30% 
to 40% of seeds are of
quest'ionahle quality, and 
with conventional production systems,
the time frame for seedlings 
is three years before they are ready

for outplanting.
 

In Thailand, reforestation and plantation activities have
been increasing. 
 It was reported that. 'he 
Forest Industry
Organization (FO)is currently planning to 
reforest about 100,00
hertares using E. camaldulensis for chipboard and particle board
projents, and this will 
require substantial seedling supply.
addition, private In
 
and 

sector plantations have also been established,
these have been using many fast-growing species (Table 16).
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TABLE 16 Plantation of Fast 
Groing Trees by Private Sector 
in Various Regions of Thailand, 1985. 

Total Central North North 
 South
Tree Species -----------------
 & East 
 -east
 
(rai) (%) (%) (%) (%) 
 (%)
 

FiIra I pt Is
 
carnal ri l ensis 85,438.07 100.00 55.88 13.55 30.43 0.14
 

Casuar ina
 
junghuhniana 38,875.89 100.00 
 78.26 
 1.83 18.97 0.94
 

Rh i ?flflhnra 
aiI rlij 8,569.25 100.00 99.59  - 0.41
 

Anri'a -H i urm
'Y'i dr- taIF 4,071.75 100.00 
 68.73 0.88 
 5.02 25.37
 

Araia auri
cul iformis 930.75 
 100.00  96.27 3.73 
 -

I puaena
 
1purpccphala 1,549.75 100.00 
 31.68 57.54 10.78 
 -


(asuar-i na 
quisetifolia 1,667.00 100.00 84.35 
 5.58 2.70 
 6.87
 

Ar t c arpus
fray'inif'lius 325.00 100.00 
 - 67.74 
 - 32.23
 

Others 
 9,189.25 100.00 62.18 33.46 4.10 0.36
 

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

Tn 'orr. ayn- in the governrn ttns priorities for replantingis the role nf communi ty part icipai ion. 'Thi.s is important in the
 
assessment of ptntia] 
benefits frnm MPTK 
 c"rsoarch for

refore tatinn sinr'a govor'nment-implementNd reforest.attion will

have limited ,Airet impact aside 
 form whatever temporary or

contractual employment might he generated by 
the government
 
agone ips involved,
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Tn the Philippines, the new government is embarking on 
an
 
ambitious reforestation program t.hpt will cover 1.4 million
 
hectares in about 
a decade, and seedling production of MPTS
 
species has been identified as one of the critical activities in
 
the program. TAble 17 shows the yearly targets in the 
new plan.

More than 2,000 seedlings will be required for each hectare, with
 
a prnject pci budget of about P2,000 per hectare. 

As in Thailand, there is also a concern 
that there should be 
more community participaiion, but the current Philippine emphasis 
is not sn much nn participation as it. is on increasing survival 
of outplantings reforestat ionthrnugh contractual and maintenance 
sytemq and through the involvement of youth and civic 
organi al ions. 

TAIP.F 17 	 PrNposed \at ional Rforestat ion Program
 
for the Philippi nes, 1988-2000
 

Fi nanc i a]
Year Target (han. ) Requ i rement.s Se.d ing 

(at 198P cost S) Paquireme nt 
(P'000)
 

39,19; 19;7qq)
 

192R 50,000 774,12 10", 100.000 
199 59,27-7, 920,090 122,431,250 
1990 6875n 1,065,367 141,762,500 
1991 70 12-F 1,210,645 161,093,750
 
1992 27,500, 1,355,922 180,425,000
 
1993 96,275 1,501,V99 199,756,250
 
1994 10n,250 1,646,:77 219,087,500
 
1995 115,625 1,791,75-1 238,418,750
 
199C, 125,000 1,937,031 257,750,000
 
1997 134,375 2,082,309 277,081,250
 
19M, 143,750 2,227,586 296,412,500
 
1999 153,125 2,372,863 315,743,750
 
2000 162,500 2,518,141 335,075,000
 

TOTAI, 	 1,420,444 *1 2,869,541,695 2,928,955,528
 

Notes: Target up to 1992. 
**Total by year 2000. 

Snurcp: Preliminary data from DENR Planniutg and Policy Staff. 
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The ned for massive reforestatir.n and planting is most
 

apparent in \'epal. In a study of the trends for Nepal forestry
 

(WT.(, lq :j), three regions were identified as the most critical 

for refores-t at ion programs (see TAble 19) . These were the Sapt 

Ksi and Gandak wat.prsheds in the Terai zone and the Gandak 
iuatershe-d in the li 1 zone. 

Tn t hts re-g i on.s, depletion of forest, resources is forecast 
b t-he year 2000 at. the c-urrent. rate of wood cc 'lsirnrt.ion (of 20 

and 30 cubic mters pir capita in the Terai and 'lill zones, 

respct ively) anid pnpulation growth. It should be nnted that the 

target reforest ation hectarage in Table 18 is a yearly goal to 

provide the e-,pec ted w od -consumpt.ion for t.he year 2000 (assuming 

a 16 year rtotior). 

TAPTIF 129 Critical Reforestation Regions in Nepal and 
ear I lct.arage Targets 

Pegion/ F:pec ted Depletion Annual Replanting 

WVn t.Prshed Year Target (hectares) 

1 . Sapt nsi 1990 19,930 
(Tcrai ) 

2. Gandak (Tprai) 2000 16,656
 

3. randak (IIi ll ) 2000 29,300
 

Sounjrce: WTF.r (1983) 

Cu rr-,nt _ apabi l i t 

In 1).)th Thai land and the Phil ippines, the faci lities are 

ava i ,il-c 'i at least, one laboratory to do the tissue cul ture 

wonrl crpoagat areafor mi p c, ion. The constraints are more in the 

nf scaIni iijp mi croprnpagat. ion and in the operational cost 

(in l di ng trav,l aind monitoring cost ) of testing the planting 

materials in various nC'a'. iCns. One or two additional 

labnratori-s t'l!l be sefu l to di.sperse some nf t.he research and 
the regi rn-i i m p em n t at ion Iiri-s. In Thailard, a regional 

center alech :i.s Khon Kaen shnuld be nne prospective laboratory 
site, espeially -ith the emphasis on the Northeast "re

greening" program. Tndicativr- estimates by researchers suggest 
th.t , with a budget in the order of US$100,000, a complet.e 

lnhcratry, in-luding equipment and a small office, may be 
oqperated for one or two years. 
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The situation is different in 
Nepal. In the Department of
Medicinal Plants, 
tissue culture work that successfully bypasses
the need for plant rooting in special sterile media was
demonstrated for Eucalyptus camaldulensis and for Dalbergia
sissoo (e.g., in 
Gurung and Rajbhandary, n.d.) This is 
important
because one 
of the main cost constraints that makes planting
material 
production with micropropagation ten 
times more
expensive than traditional methods 
is the need for an expensive
root-development process. 
 With the non-sterile rooting
procedure, scaling up the micropropagation technique is also
facilitated. 
 Tt 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 he 
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 wort. 
 In Thailand and the Philippines, while specialists
may be limited, least
at 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 lin ited professional capability. 
 This seems 
to be the case
 even at 
the Department of Horticulture where middle-level

laboratory ,'o'r1ers 
are ir short supply.
 

Cost Fffeetivenes 
s Approach for Evaluation
 

A practical procedure 
for assessment of the economic
feasibility of 
tissue culture 
for planting material production is
to use a cost-effectiveness appraisal 
framework. 
 In costeffectiveness analysis, there is 
an initial presumption that the
benefits associated with the traditional or 
status quo procedure
are 
'ore 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., 

the 

a presumption that with micropropagation

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 Dn quantifying the expected costs,

which seem to be the more predictable and mearqurable component.

As cited by Gurung and Rajbhandary (n.d.), unless the expensive
sterile medium rooting procedure can be modified or 
eliminated,

tis~iie culture for micropropagation will be 
in the order of ten
 
times the cost 
of standard propagation techniques. Since

benefits will 
hardly even double, biotechnology will just. be

relatively too expensive. 
 Therefore the claim by researchers in
Nepal that this expensive cost component way be eliminated (at
least for some of 
the MPTS species) indicate the feasibility of
the technology. Additions- investnent, especially for field
testing and scaling up the process, is indicated. 

Microprojagat ion Research in the Context of Current 
Government S tra te 

As was proposed earlier, the standard considerations of
benefits and costs of 
new projects need to be modified in the
context of the prevail ng strategy that resrurce administrators

adopt. The reason is that beyond the conventional assessment
 
stance to evaluate the po'ential net benefit based on the
difference between reforestation gains without the biotech.Lology

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

enlities under contract.) will make some contribution to woodsupplies. This benefi: will bU important. For Nepal due to
fuelwnod constraints that. will become effective within a decade,

replanting now, with the normal growing period requirements for
trees, will just 
manage to provide the stock to be harvested by

the mid-1990s (as shown above Table
in 18). In the Philippines,

an incipient fuelood crisis :is l 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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,B.,F1 q 	 Philippi ne Fue Iwooj and P6 lpwood Demand and 
Supply Scenario., for' 1990,\ 2000, find 2025 

: ] '<'> .' '"7 " ! 7; ,.Y".< '. ' % '. !"i i: V 44 	 44.:=';:7.>7:<77
 
'41990 
 2000 2025, 

I---


Demand for Household ... 	 - ... 
* 	 a-nd Industrial
 

fuelwood/pul pwood
 
(in million m3 ) 6..'.7 111. 3 189.1
 

Supply from:
 

(in million m3 )
 
Plantations 
 43.7 55.0 90.9
 
Natural Forest.s 4.5 9.5 8.0
 

Total Supply 	 47.7 64.5 98.9 

Agroforestlands 1.6 2.6 2.6 
(in million ha.) 

Plantations 44 	 1.5 3.5 5.9 
4, (in million ha.)
 

t Population 
(in millinn) ' 59.8 72.4 1 S . "I ',4.8 	 7 3 .
 '4...4 

* Source: 	 Revilla (1984). 

The" problem is that the record of reforestation w.ithin the.
 
Tr~iditiona] Forestry strategy has not, been good, and (even urrti,

opt.i mi qti assumpt. ions of improved survi val and estal ishment 
rat.esO, the eo'mbined ptroble(ms of large. population grnwth and 
doereain 5 	 growt h. old f rest stock wi I l mean that the expected 
s hortf Il of wnod prnducts will nnt. be elimi nated b.N--, 
ref.orp tat ion projerts. 

Tables 20 and 21, for the Philippines and Thai]and, show
 
.*-t.hat
the histriral rate of reforestation has been small. The
 
minimum rel.res tat ion requirement., however, is for more than 1.5
 
million hectares ofgovernment plantations and 1.6 million
 

S nheota res 'of agrofor'est ry plantati ns( firom Table 19). The
 
!-onceusion i- that a Traditional Foreqtry approach (even if "t is
 

4 ' -augmented by agrnforestry plantations) will not meet, the
 
rhalengP of proldirjg sustainable sijppl ies.
 

4 '4. 	 .:.:S.. A 
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Thp imn!i-r0ion on the role of biotechnology research on 
mirornpagation is that while it can be a viable component of 
the rpforestation program, the program itself will not be very 
effective, 

TABIF 20 	 Area Reforested Annually by the Government and 
Private Sector, Philippines 

Government Sector 	 Private Sector 

Year TOTAL Total BFD Cnoperati veI Total 

CY 	198,5 24231 12684 12201 483 11547 
1984 38935 16088 15520 568 22847 

1983 78518 42239 27155 15084 36299 
1982 ' 35201 3999 280612' 31202 
1981 C-15-1 33296 30707 2589 31245 
1929 1 29281 32956 6925 20635 
1979 79 51252 36305 16 553 27539 
197q 7 - : 4468C ?.1343 1013 33739 
1977 5326-C13 332.5, - 23677 96"1, 19898 

1976 -,232 2322 20977 "251 8505 

'Refores.at inn 	 activities by all other government agencies. 

Source: PFD, 1985. 
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TABLE 21 	 Reforestation by government Agencies and concessionaires 1961-1985,
 
in rai, Thailand
 

U]) to 1980 	 1981 1982 1983 1984 1985 Tota]
 

Affores tati:-m in
 
Fnre(-t Vi1 age- 1,002,644 91,713 56,281 56,094 56,450 66,330 1,332,422
 

wat-ershc-d Ro
f, rPat~a nn 394,625 87,250 4R,750 46,925 56,575 63,300 697,425 

Rlr fores ft I j -)I 
of f~rr~ 

375,706 89,781 30,600 30,100 32,575 48,200 606,962 

t ffore.ct;,t i on 361,569 69,400 74,981 96,569 67,244 68,875 738,638 

TO'Al. 2,134,544 341,144 210,612 229,688 2i2,844 246,675 3,375,507 

Sor'e": RFD, 19R5a, p. 29, ritld by TDRI, 19P7. 
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The Implications' of a Participatory-Agroforestry Strategy. 

_ 

Tt is important to0 consider the implications of' a shii't to
ParticipatoryiAgroforestry Strategy. 
 The benefits associated

with a reforestation program linked to a Participatory-
Agroforestry Strategy will be different from its benefits u 
nder a
Traditional Forestry Strategy. 
 These differences will be interms of the following (using the procedure of Anderson and
Fishwick, 1984): 
 r 

(a) PLanting rates. 
 -- In the Participatory-Agroforestry
Strategy, forestation will. be through the effort.s ofupland farmers themselves. Planting rates will .
therefore he murh greater simply because,,there are so
 many more 
upland farmers than forest.ers. For example,
in the PhiIippi nes, the upland pnpulation i s in excess
of 14 mi lion people wh i Ie foresters to replant
fulitime may be i.ncreased to about 10,000 so there willhe a ratio of about 200 farmers for each forester,

Even if these farmers devote only 10 days a year toreplanting and maintenance vs. 261 working days for 
fulltime foresters, there will still be an excess
8 farmer replanting days to 1.forester day. 

of 7to 

Thus

t.he conservat.ive multiplication of reforestation effort
will be at least 7-fold. (This is conservative because
 

't 
 the estimate presumes a large number of fulltime
foresters will be employed and also because the role of
 
lowland farmers in replanting along their residences
and dikes is not included).
 

(b) Cost and returns. -- Since the labor offarmers would
 
not be monetized, in financial terms 
this would reduce

the actual expenditures of government. 

A
 

Of course, in
 
economic analysis this 
labor would also'be costed;

however in the long-term the real labor cost associated

with fuelwood will den]ine (in terms of 
labor for
 
gathering) because the 
sources will be planted closer 
to the point of use. 

(c) Environmental and production benefits. 
-- Farm-level
planting will have much more direct effects in 
terms of

environmental benefits toward soil conservation as well. as long-term farm produtivity. Tree"6owth rates 
themselves will tend to increase since there will be..*,7. 
more free-standing planting patterns.
 

444" .t em e V4i 4 
44 4-. 4 . . . ... .. !i?. ¢... 

-,. ; 5. ''. . : :,' ! > '. : : } : 4; 
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On the,,cost side, there will' still 
be the need for research
support for seed production, and the role of' biotechnology for
mi, opropagation discu
s sed above will remain. However, there
will be a major shift away from centralized or even

regional/provincia] 
seed production toward greatly decentralized
 nursery systems. 
 These systems will' by necessity, be very
simple in operation so 
that tissue culture techniques will
probably be inappropriate, 
At. the same time, there should be2an ?:
increase in the number of varieties that farmers will want, and
this will further reduce the relevance of tissue culture which in
practice 
is better suited to developing fewer vs. 
more kinds of
 
trees. 

A second major shift in 
cost patterns for a Participatory-
Agroforestry Strategy will 
be in the increase in extension and
support services that. will 
be required by planting programs that
will utilize farmlevel resources.
 

To conclude, tissue culture micropropagation for seedling
production can be cost-effective, presuming that the difficulty,
with the rooting process is resolved or by-passed. However, its
usefulness 
is predicated on the governments' persisting with a
Traditional Forestry Strategy, and the prospects of this strategy
arp.undermined by-its expected inability to meet national 
as well .
as farm-level 
wood needs. A shift t51'a 
replanting scheme in the
context. of a Participatory-Agroforestry Strategy should be made.,
 

Indeed there seems 
to be every indication that.'in Nepal
least the top decision-maker, 
at
 

as well as private "and
international donor agencies, are 
going to pursue the
Participatory,-Agroforestry Strategy. 
 The current plan in the
Philippines, however, does not. seem 
to fully recognize the need
for this approach. 
 There will, of course he some gains even 
from
a Traditional 
Forestry Strategy, especially if the effort will b as massive as 
the planned Philippine reforestation program.
However, these gains 
 ill most likely be limited. If t'he
government moves 
toward a Participatory-Agroforestry,.Strategy, 
-,
and there is every indication that at least a Transitional
Approa-h.iwill be adopted in Thailandand in the Philippines -the relevance of biotechnology for planting material production
will decline. 
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!i'R" .	 Tndicative-'Assessment of Tissue Culture for - . ,
 
Genet -Tmprovement. ".
 

Tn t.issue culture for planting materials, some improvements 
n ,dasideincreased uniformity iybe expected. 'In thisfrom 

s ection, however, the focus is on genetic improvement its,lf. 
Gavinlertvatana et al. (1987) 
provide a review of the O"hi-ioa 
feasibility of this type of research. Fol irntg the typology in
 
Part TT, it may be best to classifyrhit as strategic research in
 
that there are no clearelinkz, t, specifi real-woild constraints
 
motivating this :e o effort, There is 
just a concern for 
general improuAment e.g.., thnging salinity tolerance traits*--

he.
n nIPTTndec then results from this kind of research effort 
nrF, Pxpectefrit1-o conme out only after' substantial 
time' lags.
 

Thus for any given set of actual current constraints, it
will probably be best to look for traditional testing and ' 
scrTening of various t.rees, with biotechnology being used to 
albeit in t.he selection and miropropagation work. However, 
genttir manipulation itself, through protoplast fusion or other
 
terhniqes, uwill not be the focuij,. 

SGiven these on ideration on the demand or benefit sidn
should this form of ss u tissueulturep research not be supported at 
all? There are two reasons why some support might be offered,
aheit. with correspondingly low-r priorities and levels of 
funding. tn the first place, there is really very little tissue 
resterhwork for gentic improvement that is being pursued'. Most
 
current and 
planned t.is;sueculture work is on micropropagation

for seedling purposes. Thus properly focused tissue culture for
 
genetirc improvement roul'd have high initial productivity.
 

Tt should be reasonable=, at leastl for,;ThaixlIand and the
 
Philippines,' to develop 'some local experience in this, even if in
 
the long-term, 
thi~s effort should lbe based in international
 

4 research agencies or specialized institutions. Tndeed the

fariliti es and expertise are already available in Thailand and 
the Philippines, and mostly only operational costs would have,,O
be funded. .
 

The seond positive, consideration for tiss'e culture 
for
 
genetic engineering is that the research could be so designed ,
that it will be fairly inex'pensive relative to the other topics,
being evaluated. 

4 

The main reason is that such an effort, being
highly rsperialized, could be formed to involve only a' small group 4 

whose work could then be spread out over several years., Thus no 
]argF,,, budgets would he needed. 
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A relat ed rea s on is t"that becaus e .there., a-re;-,notE.fe]d -,testing
or -;fcts6:o resear:ch components, there would 
 be no need for large 


budgets for travel 
and personnel operationa] costs. The 'latter
would be essential in projects that. explicitly aim at developing

products" or "packages" that could be 
 used for nationwide
 
impact.
 

The recommendation that could be made 
for this topic is that
it should be treated as a research activity acceptable for

funding but with low priority. When we 
bring in considerations

having to do with the national strategies for addressing the
forest land management. problem, the above conclusion will not
change. 
 Tndeed this conclusion is supported.since :there will be
 even less direct relevance forgenetic engineering of MPTS. 

The reason J~s that the kinds of contrihution that have been
envisioned for such 
research focus on enhancing commerciahiand

marketable products from trees 
fe.g., increasing yield of resins)
or on increasing incremental growth for trees that will be 
in

demand 
for private plantations. In the latter case, large

numbers, of treessuch would be planted so that rates of return

could. 
be quite sensitive to marginal improvements. 

Tn fact, 
the sp.ecies currently being considered are
primarily eucalyptus which has limited small farm use., For thesmall farm sector the interest. is primarily fuelwood and 
fodder, ,
and the production of these 
from trees do not lend themselves to
marginal improvements. For example, .if more fuelwood supply isdesired'byth farmer, it would-..probably be better to' plant. twn
 
t rues rather than to experiment with one "incrementally improved
t,ree. The real question of 
interest here is whet.her the 
farmer' ,
will plant the first ,tree anyway; and if he does not. hot,, can the.
incenti.ve system be changed so that he will. 
 .
 

The Benefits and Costs of Research on the Use of
Beneficial Microorganisms for MPTS 
 .
 .
 

As previously described, research 
on the use of beneficial

microorganisms 
for MPTS have the goals of improving seedling

establishment and of enhancing growth of plants with 
little or no
fertilization. 
 The kind of microorganisms relevant in 
this topic

include fungi (such as mycorrhiza) and bacteria 
(su h asrhizobium). Some beneficial 
results associated with the use of
mycorrhiza for example, include: bet.ter absorpt.ion of moisture
and nutri ents form the soi I , reductj on of pathogenic root'
infections, and improvements in the soil structure aroundth 
 ' ' root.s. in turn these effects are usually associated with
i nrreased survival rates of 

' . 
outpl ant'ings as l.I a-, enhanced' 

growth.p
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There"-
 ,., i currently
" 
 imi ted actu.a., l. .. 
 in forestry of
 

-Teis .urrnly wk
an otimitedactua] ap]icatiln 
 n forettry o
-:.! .!This .technology: in the. three ountries .beiri cl::oniside'redl although%
:-=: ::,there- i aled '.'d..use
,
.. . of. ,these.>bfotechnologies :for l.iowland :...:.:': :-. legumes .su.ph. as Soybeans,. Tthas., been report~id ,that while :there~i'::.. .is.hrl n.. oko this: in Thailanhd :for :trees, witf~'.the! ::: :!::
 
kn wledge and experience in agriculture, existing facilfti's and
rurrent expertise could easily move into this field. There is even less actual work being done in NepaI, but in tihe Philippines

definite progress has been 
reported, especially in the fiel:d of
 
ertomycorrhiza technol ogy.
 

' The pntential national 
significance of 
these biot.echnologies
 
revolve around two aspects. The is on
first effect increasing , 
tree seedling survival] rates. According to one estimate for the* Philippines, survival 
rates in government reforestation is only

in the order of 15% of plantings. For private plantations, the
survival rate in
is the" order of 40:percent. 
 the
 
comparative rates 
are 30 and 40 percent. The main reason, of
 course, for the difference between go'ernment and private

plantations is thein care and fertilization of young trees,
With little probability that public reforestation efforts willreceive imprnoved maintenance, there 
rould be a premium on
 
seedling inoculation.
 

Tn the Philippines, clear improvements,have been reported

from several 
field tests. As an example, for 6 to 18 month pines

and eucalyptus inncmulated with mycorrhiza, or
50% greater growth
in height and width relative to-.uninocu ]ated trees reported
were 

(de la Cruz, 1987). - ,
 

Now if the>,I'se of microorganism can 
reduce seedling

mortality by a 
nnservative figure, say 25%' reforestation Iosts
 
to effectively cover the 
sam hectarage targets 
could be reduced
 
hy 25 percent.. n the. Philippines, the 
cost of government,'s new Nreforestation program is 
in the order of P2,000 per hectare"

planted, but. with su'rvival rates of 15% to 40% 
the cost per

h.ctare oflact.ually established forest will be effectively P4,000
 

to P12,00
(e. , to e 'abish one h.e-tare, roughly ^''to 6
jj ctares would need tO be planted). With the 25% increase insurvival the rost. per hectare of forest. actually established 
could he reduced to roughly P3,000 to P4,000 
(please refer to
Table 18 and Appendix 3 for cost of reforestation estimates).

Thus acvtiual per hectare savings could he 
in the order of P1,000

to.P8,000. (i(e.,"to •
to.P12.000tb
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~Tesec'ond-ef fent-is on- the--red tict ion ocf litfe~~ a&t 
',for seedling establishment. Philippine estimates are about P550
 
per hectare per year for fertilizer for the first two years of 
the, project. Tn Appendix,3, it is estimated that there will be 
,l-ah(ui- 50 grams of fertilizer per plant and about 2,500 to,3,()00
plants per hectare. -,If a 50% reduction in fertilization cod I be 
achieved, the cost, per hectare would be reduced to',P225 per

hectare for two years. Since the actual cost. of mycorrhiza
inocul ation is less than PI.00 per seedling, the net. savings in 
the two examples above would be quite large.
 

Since thereare no comparable examples for the use of

rhizobium for trees, illustrative data from soybeans might be 
helpful.. With the use of sterile,carriers, the cost. would be
 
about, P10tper packet of rhizobium, and four packets would 
nnrmally ,he used perhertare of soyhean so the cost is P40.
 
This can slubstitiute for abot 30 kg of' urea, which has a much 
higher cost of roughly P200 per hectare. Tn Thailand, the
 
preference seems to be to use non-steri]e carriers for rhizobium. 
Whi prnduction cost would certainly decline, there would be 
some losses in effectivity. 

Proppsed Research Focus and Tmplications of Government Strategies 

It has beer, suggested that in research projects on 
m icroorganisms the focus should be on field app]i(-ations,
emphasizing the collection of existing or 'anisms from various 
local sites, folloced by rapid screening and development of 
practical inoculant.s. This t)ype of adaptive research is usually
too expensive given the standard research budget.s )ecause it. 
requires h large scale of activities that will involve large
outlays for travel and personnel as well as site trial facilities 
and operational cost. 

HoIwever, if the prevailing approach follows the Traditional 
prest.ry Strategy outlined above, there will clearly be large

savings since the hectarage targets run into the tens of thousand 
s for reforestation. What. is interesting is that. if theeven 
approach follows the Participatory-AGroforestry Strategy, the 
technology ould also lead to substantial benefits. 

The reasonis that the technology.does not require the kind 
of centralization of,seedling producti n that may be associated 
with tissue culture for micropropagation. Thus the use of a 
decentralized distribution system for seedlings will not be 4 

significantly affected by an inoculation program. 
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Tndeed the use of inonulants might actually represent a moreanreptahle technnlngy for small farmers relative tos fertilizer
use. Tt ha been 
indicated, especially in discussions with Thai
researchers, that it 
will be unrealisti= 
to expect farmers to
apply fertilizer to trees, even at 
the time of establishment.

Most suhsistence farmers usually refrain from any monetary
outlays, and inorganic fertilizers are relatively expensive.

Since innculates can be incorporated in 
the planting material
 
itself, there would he 
less res.istance from farmers. 
 The
presumpfirn here, of 
course, is that the afforestation program

will provide seedlings to farmers for 
free.
 

(nonc,. us i on 

The two basic objectives of any forestry-nriented terhnologydevelopment offort should be 
to contribut.e toward promotingi!.
sistnainable production and equity goals in forest lands
 management. 
 The first. objective is served by improvements intecrhnology that can provide increased woid productio, or greatereffertive hertarage of afforestation. 
The second objective is
served if those who most, need assi stance are the ones
henefirially affected. The target group may be henefittedthrough inrrasedi availabilit;y of the produrt.s they gather form
 
forfsts through improvements in their ownrnnsumption nct. vi ties. prndliction and'rdc"i"
 

Aside from the commercial 
forest sector, population groTwthand migration from the lowlands 
in the Philippines and Thailardhive led t.o the creation of a large upland farming sertor. In
Nepal, population growth and the lack of landsnew 
 to move into
have l-d to critical congestion in the traditional hill farmings.et.r,r. (onstrained by unproductiVe marginal, lands as well as, bytheir lack of technical know-how and by a government resource
adminstratinn system that provides nei ther security nor technicalsupport, i t is not surprising that this group has been
characterized as being among the most disadvantaged of soniety.YDriven by their. pove..rty they perpetuate a nynle. of resourceove-r-eplnitat.Jon, incr, asing environmental degradation, anddeclining productivity. 

Examples of the result of biotechnology research, sunh as,the inreased availahility of robust seedlings throughmicropropagation techni'ques can 
clearly contribute to both the:
goals of sustainability and equity. However, the increasing
complexity and scope of 
the forestry management problem suggests
that there should not be excessive optimism on 
the potential of
* biotechnology to crank out products, 
process, or organisms t.h at
will provide acceptable benefits relative to 
their cost.. After
all, the presumption is that the 
financial resources 
supporting
deve-lopment research is limited os that 
investment in technical
chnnge should he directed to where benefits will 
probably lie
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APPIENPJT\ if-1 
TERMS OF RFFiTRFNCE 

. 

The consul tant wi 1 ,carry out 'an analysis of potential.
sorin-economic effects 
in Neprl, thp Philippines and Thailand of
 
thp propnsed hiotnechnologies for multipurpose trees recommended
 
in the technial.studies prparpd for t.he 
Forestry/Fuelwood

Research and Development Project. " Theconsultant's ativities
 
undnr this contract. well include:
 

1. Travel to Ne-pal, the Philippines and Thiailand to visit 
reserch insti utes with tiss.ue nul ture and ot.her proposed
hint.e hnn]oginal capabilities;
 

with forestry, ag ul eonm ,
,, Field inter i. turithnom 
and social science researchers and forestry and extension 
 ,

officials who ran provide informat,ion on the potential for the
 
proposed hintechnolngif-s and 
the potential sonio-economir effctP t.9 
of thesep technologips; , 

., An 
assessment of the economic viahility-of th
provision of recnmmended hiotechnologies to small farmers by

rp-oparh insti tute, and e~tension services 
in these count.ries;* 

• An arssessment. of soin-ennomi
r impact.- (inIuding a
rough es;t.imat rf n.st.. and herfit.s) of the proposed..
hintechnolngis on the rural reonnmy .,f t.hese. countries and 

.5. Prepare a report 1ii1, an exsetive summary on the 
resiilt!, of it.ems I t.l-rough 4 above. 
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APPENDIX 2 
"rTTXFYRARY OF F1FID VTSTTS TO REGTONAL F/FRED SITFS AND 
RESOnPRE PERSC)Nq IN THATI,AND, NEPAL, AND THE PIILIPPINES 

,Thai Ini 

4 Iqr,iar-" Arrival in Bangboh 

5 ,anuary 1 .	 Dr. Charles Meh] 

2. 	 Dr. Amarai, r)r. Charit. Tingsabadh, 
a nd Ms . Eoh iil Phutaraporn, Chulalongkorn 
University Sv, ial Resenrch Tnstitute (CUSRT) 

January .. id l anad i I ch
 

Dr-r . :i 1 i,;ir S,; rig ri
 

F , 	 1 Sc,ni Si rip 

F-aciI \ f) F) 1, ,t r y 

NI s I-- r ri OT)S { t 

B1angk il 

2 .	 Dr . uJr'-. [B1 l t i ~ i criogt 

2. ~F) Vi IIT I 1T I1)-I)!T~ ~~ 

T?-g ,n:1. ( ,nrniir,i .v Fn re stry Training C'ent er 
v./( Vil:l: ? v ( f I ,r'(-St PV 

lH(. srai I V, Tj\f-r v 

7 January 1 .	 Pr. An I 1;;l- ;,irTIi -h 
F,1 .11 y cr If t-ry. 
hFa .it rI ,i\' r i I y 
(. ,i a lfiil-uit r k d 

Direc,co- flNFlC and Chief, Soil Microbiology 
Phi 7n1iurn Bldg., )iv. of Sr.i I 

t c f Ag r- I , 1 t tjrc
Ba ngk,- l1 

8 January I .	 Dr. Sot hid Set.hhonnsarng 
D.. Si hni -ai'r 
Research I>1 ows 
Agri-ult.ii- and Rural DP,r-lopnenl. Program 
Thailand Dev'elnpmen Research Institute 
Pangk nh 

Napolo1 ( Vf q -i2. k'pol-nn V rgar
 

David Thomas 
Participatory Forestry Developmf-nt 

Through Fvt.en.ion Program
 
c/o Ij\DP, G.P.O. Pox 618
 
Bangkok
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10 ,January 	 Arrival in Khon Naen 

11 January 1. 	 Gorge Lnv, lace 
Dr. Yanwalak Apichatvul lop and staff 
Faoulty nf' Humanities and Social Sciences 
Khn Kaon U'niversit y 

Thon (ae.n
 

2. 	 Dr. Utni Pison , 
Di rector 
Northeast Regional Office of Ag-irulture 
Tha Phra, Khon Naen 

1. 	 Mr. Tan (raig 
Cnnsul tart 
Nnrthpast Rainfod Agrirultural Development 

(\FRAD) Pr, - oct 
USATD and Miniqtry of Agriculture and 

C-nIperat 

12 January 1. 	 Dr. TVorrv G ;r,, ariff 

Dr. Sn l iw ira' Grandstaff" 
NKP-Fnrd 'la ld "cial Forestry Projpet. 
lKhnn 	 -a,-o l'nivo:rwity
T~hnrI In v,.-rt 

2. 	 Mr. h.,,g- .I Panr ha nir i 
Dp uT, t.r oY RrF.sparpch arid Planning 
Rs arrI-i ;:ani D-v a pmpnt .nslitut p 
Kh c,~ ri:., x r'. I t ?"onr , 
Ehon E ,, 

3. 	 Mr. i1 hai Thc gmwnn 

Prnj rpt Fi.ld Dir,.ctor 
Tn t gra tpd v; 1 theN \'. -pmort nf Phu-Wiang 

Watp,-rh .i P",;ject 
P.O. 	 Box 1', 
Phu Wiang, lhofn iaen 

4. Mr. Pieter Van Ginneken 

Team Veador/land Use Planner 
Tnregratpd Dpv'lnpment of the Phu-Wiang 

Wa t e r.khrd Prnjppi 

P.O. Ro:: 1.2 

Phu Wiang, ,hnn Naen 
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Ph i i ppi nos 

Dr. Rolbpri Salazar (Director)
25 ,]anrty 1. 

Ms. elln Chiong-Javier (Research Agoociat)
 

De Va Salle University Research Cent.e:
 

Man il a
 

2. Dr. Marina de Ins Angeles
 

Research Felln
 

Philippir, Institute for Development Studies
 

Mani l
 

3. 	 Mr. Picrardn lJnali
 
ndernecretary for Planning
 

Dept . nf Envirnnnent and Naturnl Resnurre.s 

Mani 1 a 

4. 	 Mr. Ediin P~tyuan 

Chifof, Social Frr t.try Division 

Fnrir.t ,bnag ofonit lli'roai ( FM ) 

Dept . of ox rnomnr,t and Nat uiral Resources 
MlaT i 1 

1 .	 Dr. "( )rlr T nmriqy2, 3anu-ry 
' 
D i r f n r P nrCh 

Uni.prnitv of th- Philip pires at. Log Banos 
Laguna 

2. 	 Dr . Frir iqnr Par'rdn (Executive Eirertor) 

Dr. 	Antonio Alrantara (Deputy Direc tr) 
ir. Edur.Dr. Ma. Crncprnin Cruz (Head, Env 

Div.) 
inst itnip of Environmental Sri, nrp and 

Managrmnt (TESAM) 

Uni versity of the Philippines at los Banos 

Lagun 

3. 	 Dr. Rpynal do de la Cru;. and staff 

Forest Diological Scences Dept.. 

College of Forestry 

University of the Philippines at Los B.anos 
Laguna
 

4. 	 Dr. Mercedes Garcia
 

Fnrst Biological Sciences Dept.
 
College of Forestry
 

University of the Philippines at. Los Banns
 

L5aguna
 

53
 



5. Dr. William Padnlina and staff 
Di ot.erh 
U.P. Los Banns campus 
TEaguna 

27 January 1. Dr. Robertn Dalmanio 

SFT, College of Forestry 
-- site visit to Bayog Agrnforestry Fxperi
mental Prnict (Mr. Akira Satn, Project 
Teacler) 

2. Dr. RnmuIn del Casti 1lc, 
Forest Rpsnurp'-s Managemert Dept. 
Oollege of Forestry 
and Consultant, Ford Fo-undation, Manila 

3. Dr. Sinesin Mariano 
Dr. Domingo Ramiro-, 
Dept.. of Social Fnrestry 
College of Forestry 
University of the Philippines at los flanos 

4. Dr . S ern Sap Ipacn (Director) 
Asean-US Watershed Project. 
College of Fnrest.y 
University of the Philippines 
La g an a 

at Los Banos 

28 Jaruary Arrival in Baguio City, northern L.uz~on 

1. Mr. Denjamin Tapang and staff 
Cordillera Studies Center 
U.P. Baguio 
Bagiuio Ci.y 

2. '.fr. Gndfrpy Cawis (ADF, Officer-in-charge) 
"fr. Gui 1 lermo Fianza (Asst. District 

Forester) 
Forest. Management Bureau 
Pacdal , Baguio 

3. Mr. Paquito Ulntalan (Agrnforestry Dept.. 
Cha irman) 

Mr. Inocentes Moldez (Forest Res. igt. 
Cha i rman) 

Mr. Anthony Lopez (Instructor) 
Mr. Fgidio C(osta]es (Tnstruct.nr) 
Mr. Feliciano Calera (Chairman) 
Dr. Ierminia Francisco 
Renguet State University 
,a Trinidad, Renguet 
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29 January 	 Sit P%' ,it to- Forest. Management. Flujreau (FMB)
 
fipld office in Loakan, Benguet.
 

1 F(brwary 	 Arrival in Kathmandu 

Mr. T.M. Vinnd FuTIar (Regional Program Co
ordinator, District. Energy Planning and 
Management ) 

Mr. Bhasknr Thapa (R(eseearch Assorciae) 
Dr. T . I. S. Mali~i ( C'( I nat o-, Wat.ershed 

a nd l-o rest Mgt . Programme) 
Tnt.v, rnat i can;aI Ci-,r I r for Tnt.egra ed Mount.a in 

Df c I Tnrienr. t (I CTI MO ) 
G.'.P . P,, , 222F 

a T 1;Liin;a r 

2 February 	 S,. yT" VTajIfhardn 
The pi I y )i 1-frfA CV GF'n0 ' r a I 

I)C-1l . ,"f M '! I ' i i1a P Iarnt s 

T'h i,,:1f 1L 1 i )i;i t h niai rid j 

F -, d Vi s I I t c 	 Gcda'ari E,;peri ment. tat i on 

3 F bhru ary 1 .	 Di . I.i i ia i. j i t liha" 

o,r ii] 1 !ii' I , a7rih Cr-rtre 
l-i r pi ,T :,a I 3l 1 u 

2. M . Neerf 	 S rii-os, ,I 
r oiirri, I " F're arid Af for rpRta t i on 
Di k is i oi IN;ca 1 , I':a .h id(3, 

Drj. u- , 1.. I,I.ajrai-Ia 
I ' i iol, 11,,aId 

Mount iii nI<,o 1 i on arid Inst itut io,.; 
Tntri-nat- i or 1 Connt r, for Integrate-d Mount.a in 

Dve 1 pirit ( I C T m ) 
Na t h Iii,ari 

4 lhruiary 	 I . Dr . Ram Pr; (a.h Y;idvav 
Depit TD ii- If or 
Ttl ,err,; i, a; Centre for Integrat.ed Mountain 

D - n ,i i i t (1I I MOD 
T(a t hma ndtu 

2. 	 Dr. Iirna, ak Rhadra 
Centre for Fcnnomic Dvelopment 

AdninistraI inn ( .CEDA) 
K i rt. i p i r , Krt hmandu 

55 

http:Integrat.ed


3. Mr. Kama! Rizal 
Mfr. Stephen Graham (Energy Planning Advisor 

and Project Director) 

Mr. NerneLh Smith (Forestry Advisor) 
Water and Fnergy Commission Secretariat 
Water and Fnergy Resnirces Development 

Projorct 
Singha Dijrhar 
Na t ,lmnd t 

5 February 1. Jh n Hudson 
Team Teacer 
,eal-Ul Forestry rFpsparrh 
c/n British Emb sy 
P.O. Box 106 
Kat hmandii 

Prject. 

2. Mr . Ra inu lja ain nen 
Team lEader 
Vaster" Plnn for Forest ry Sect or 
M, ni ,t rv ;f Forests and Sol I Consorvation 
New. Bannswo;r, Falhrandu 

SMr. je.rL. ;) a. 
Agrini ht u4;a1 B 

r 
omopnent ()ff iie 

Pal;i Bhawn, Kath;mandu 



---------------------------------------------------------------

APPFNDI, 2
COST FSTTATFs nF FSTABLISHMENT, PROTECTION AND 

MATNTENAN('F PF? IrFCTARF IN GOVERNMENT REFORESTATION 
PP.JFC'TS TN TIHF PHITIPPINES, CY 1988 

Artivities 
 Goal/ha Mandays/ha Cost.
 

(2W2 m.spacing) (in P/ha) 

A. Nursery Operations 


Seed prorurement and 

hand l ing 

Nurs ry site 


prepa rat ion 

Sowing of sead,
 

Gathering and
 
preparNl ion 


of soi Is
 

Potting of seedlings 


Prepar'at ion of 

p)o t eds and 
arrangirg pn).O 

M;aintt O,' r.r of 
sppdlings (H months) 

Cost of plastic hags 


Cost of Ferti i 7,er 

284 lb. 


15.0 .q.m. 


1.51 cu.m. 


2,790 sdlgs. 


11.5 sq.m. 


2,750 sdlgs. 


2,750 prs. 


4,607.55 

86.25 

52.62 

1.51 

6.88 

0.46 

79.46 

362.02 

791 .00 

55.0 2,894.10 

330.00 

at 1 gram/sopdling 
 (for 2,750 sdlgs.) 
 12.10
 

P. Plantation Establishmnt 


Detailed survy and 


mapping
 

Site preparat ion: 
a. strip hruish'ng 
b. digging of holes 

and pulIverization 

Transport of seedlings 


Planting 


1.0 ha. 


5,000 sq.m. 

2,500 holes 


2,600 sdlgs. 


2,600 sdlgs. 


0.02 

3,091.38 

3.62 

16.67 

16.67 
877.18 

877.18 

8.67 

16.67 

456.22 

877.18 
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-- -------------------- ----------------------------------------------

--------------------------------------------------------------------

C. MAintenancp and Protection 	 (Ist voar) (2nd year)
 

1,691.32 1,516.10
 
Plantat.ion Maintenanrp:
 
a, hriishing and
 

ferti Ii7er
 

applination 2,500 spots 16.67 877.18 R77.18
 
h. rpplanting 	 250 spots 0.83 43..67 43.67
 
c. f(ertili7-r cost 50 grams/hill 	 550.00 550.00
 

Firehreak construction 150 sq.m. 0.5 26.31 23.31
 
(10 m. ;4ioe)
 

Footpath cons.truction 50 sq.m. 3.33 175.22 
(I m. widfe)
 

Patrnl ;cork (6 months) 1 ha 	 0.36 18.94 18.94
 

1). Administration and Supervision 1,606.00
 
(inr uidirg eqipment and capital outlays)
 

T(0T- 1, 	 10,996.25 1,516.10
 

Snurce: 	Preliminary estimates from Department of Fnivironment. and 
Natural Re:inouce. (DFNR) Planning and Policy Staff. 
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