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1
Introduction and Overview
Forests in the developing world are in crisis. Nowhere is this more acute than in Asia:
though one-thirdof the land mass is covered with forests, this ratio is shrinking rapidly at the
rate of 2 million hectares per year. By current trends, half of the original 725 million hectares
will disappearby the year 2000. The dramatic declines will occur in India, Nepal, Philippines,
Sri Lanka and Thailand.
Some of the economiccosts of deforestationare obvious. Timber export has long been an
importantincome earner (eg, it is a second major export after oil earning S4.2 billion in 1991
for Indonesia and $3.8 billion in 1992 for Malaysia). In 1988, forest products earned $8.25
billion in exports. However,Asia is fast becoming a wood-deficitregion.By 2000, importsof
forest products will cost the region about $20 billion a year (World Bank 1992a). India, once
self-sufficient in wood products, is now a large importer. Forests in the Philippines and
Thailand are virtually exhausted. Indonesiaand Malaysia have restrictedthe export of logs.
Other economiccosts to society are sometimes difficult to measure. Many of the benefits
of forests and trees are not easily captured by the market. One is their role as a source of
fuelwood, which accounts for four-fifths of Asia's timber demand. Another is the value of
nontimber forest products, an importantsource of food, medicine,shelter, and income for the
poor. Some studies have shown the value of nontimber products to exceed that of timber
(Peters and others 1989). Yet another benefit of trees is their ability to prevent soil erosion
and moderate stream flows. One study in Thailand found that one hectare increase in forest
cover had the potential of increasing agricultural output by $155 per hectareof farmland.
Some of the losses from deforestation are of concern to the world community. China,
India, Indonesia,and Malaysia are among the 12 "mega-diversity"countries in which half of
the earth's plant and animal species are to be found. Much of this biological wealth and
diversity are found in the region's tropical moist forests. Finally, the deforestation unlocks
carbon whose release into the atmosphereis said to cause global warming.Asian deforestation
accounts for 6 per cent of the recent increases in the atmospheric concentration of carbon
dioxide (World Bank 1992a).
Immediate

Causes of Deforestation

The three immediate causes of deforestation are: clearing the forest land for farming,
demand for firewood and fodder, and excessive commercial logging. Fire-intentional and
natural-can also contribute to deforestation. These factors are aggravated by population
growth and infrastructureand industrial development. All of these are expected to continue
through this century. Asian forests are unique in their proximity to centers of rapid economic
and populationgrowth, which makes them particularlyvulnerableto excessiveexploitation.
Behind the crisis in Asian forestry-i.e., the forests, people, and institutions-lie three
major failures. These failures are associated with: economic policy, institutional change, and
technologicalimprovement.These three sets of issues were the focus of the regional seminar
on "Forestry Managementfor Sustainable Development" held January 27-February 1, 1992
in Genting Highlands, Malaysia. This report is based in part on the papers prepared for, and
the discussions that took place at, the seminar organized by the Economic Development
Institute of the World Bank and the Forest ResearchInstitute Malaysia.
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The failure of economic policy in forestry can be attributed, in part, to the divergence
between private and social costs. Those who destroy forests-whether for agriculture, fuel, or
logging-and enjoy private benefits, do not pay society the full costs of their actions which
may result in soil erosion, loss of biological diversity, or release of carbon dioxide from forest
fires. Governments aggravate the problem by setting timber stumpage fees below the true cost
of replacing the felled trees, or by promoting a "cheap logs" policy in support of forest*based industrialization (see Chapter 2). The problem is also accentuated by the absence of
clearly defined property rights. A forest that is open to all is not likely to be as well protected,
or as sustainably managed, as one that has clear private or community ownership.
The strategy for the future would need to emphasize protection and better management of
natural forests, as these are less expensive than rehabilitation or replacement. The value of
nontimber goods and services ought to be evaluated, along with timber value, in selecting the
optimal form of forest management. The forest concession system needs to be reformed:
royalty levels should be increased to capture supra-normal profits; concession licenses should
convey usufruct rights, be made legally transferrable, and its ownership publicized; and
concessionaries should be held accountable for damage to residual forests. There is also a
need to introduce low-impact harvesting methods, if possible, by applying a portion of the
forest revenues.
Equally serious is the failure of forestry institutions to adjust to the new demands placed on
them by society. While these demands have changed over the past 40 years-from timber
extraction and forest protection to social forestry and providing environmental services-the
institutions have remained largely unchanged. Many of them continue the colonial-times
tradition of collecting fees and preventing people from trespassing. Contributing to
institutional failures are: inadequate funds and lack of specialized staff; difficulties in
addressing the issue of the appropriate role of public-sector forestry institutions; respecting
poorly defined property rights; and a lack of incentives in extracting rents (see Chapter 3). It
does not help that in some countries multiple agencies have responsibility for forestry, that
many of these agencies lack political support, and do not enjoy the confidence of local
communities.
As natural forests and government resources for forests decline in the 1990s, Forest
Departments would have to select from among the following options: do a better job with the
existing institutional structure and staff; find innovative ways to meet basic or new
responsibilities; and shed some of the forestry functions to other public sector institutions,
NGOs and community groups, and the private sector.
Some of the difficulties in managing forests sustainably stem from technical or
technological constraints. These include: the complexity of tropical forests and inadequate
knowledge on forest growth; improper planning, controls, and execution of tree harvesting,
including the use of wrong types of equipment and methods in timber extraction; and
ineffective application of research results (see Chapter 4). Research in forestry has lagged
behind that in agriculture, so has the adoption of new technology. In Asia (excluding China)
fewer than 1,000 scientists work in forestry compared with 5,000 in rice research alone
(World Bank, 1992b). In India, forestry research expenditure is less than 0.01 per cent of the
value of forest products consumed each year; in Malaysia, it is about 0.02 per cent of the total
timber export. Moreover, forestry's long time horizon (frequently 20-40 years) increases the
financial risk, which some investors may be unprepared to take.
Public-sector investments in forestry are increasing substantially, as national governments
and international agencies step up their commitment. For example, the World Bank's funding
for forestry projects in Asia and the Pacific increased from an average of $2.5 million per
year during 1980-84 to $86 million during 1985-89, and is projected to increase to $202
million during 1990-94. (These figures exclude forestry components in agriculture and other
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sectors.) However, much more needs to be done. The decision to establish the Center for
International Forestry Research (CIFOR) in Bogor, Indonesia could help strengthen research
in genetic tree improvement, develop ecologically sound silvicultural practices and sustainable
management systems, and develop appropriate technologies to maximize the recovery of
harvestable timber.

Conflicting Goals
Forestry policies and institutions in Asia have to address many goals, some of which are in
conflict, and many of which are changing. First, the economic importance of forests
continues to be promoted, though the emphasis now is on value-added processing and on
nontimber products. Second, the social goal of protecting many of the 100 million forestdwellers-particularly indigenous people-and providing them access to the forests' bounty
has gained political acceptance. Third, the environmental value of forests has been recognized
by many countries, some of which have set aside protected areas for managing watersheds
and controlling soil erosion. Fourth, the recreational value of forests has become an important
goal of the urban middle class. Finally, there is the international constitutency, which is
increasingly powerful and probably willing to pay for maintaining the tropical forests to serve
as rich habitats for biodiversity, and as a sink for carbon dioxide (see Box 1.1).
The conflict among these diverse goals becomes painfully clear in the allocation and use
of land. India wants 30 percent of its land under forest (an 18-percent increase over existing
use), Thailand 40 percent (8 percent increase), and China 20 percent (12 percent increase).
These goals are difficult, if not impossible, to achieve, if we consider the pressures on the
land. The strongest pressure comes from agriculture: a demand for an additional 20-25
million hectares by 2000. Forests will have to compete with agriculture for use of the forest
land in many countries, a fact not readily accepted by foresters and even economic planners.
(In Malaysia, however, some of the areas designated for agriculture lie underused, or
abandoned.) The demand for timber has also been increasing, and with it the demand for
commercial plantations. Some of the wasteland (eg, India) and scrubby grassland (eg,
Indonesia) may be suitable for plantations.
The most complex goal is the new requirement that forestry management must promote
sustainable development. The term "sustainability" means different things to different
people (see Box 1.2 on page 6). However, in this report "sustainability" will refer to the
application of sustained-yield management practices, particularly in the natural forests.

Natural Forest Management
In populous Asia, retaining large tracts of pristine forests is not an affordable option.
Sustained-yield management is probably the only alternative to destructive logging, or
conversion to agriculture. For forests to be managed sustainably, they must have an economic
value to the users. But can natural forests be managed sustainably? A review by FAO (1989)
and a study by ITTO (Poore, 1989) have indicated "yes"; and that conservation and timber
production are not necessarily incompatible. However, the ITTO study by Poore and others
estimated that less than 1 percent of the world's tropical moist forests were under sustainedyield management.
While the technical feasibilities of sustained-yield practices are still being debated, some of
the "good practices" known can be employed. For example, selective logging, if carefully
performed, can do minimal damage to the ecosystem; so would the use of elephants, aerial
cables, and helicopters. The damage from roads and skidding can be controlled. Some
management systems open the canopy and then use intensive silvicultural treatments to hasten
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regeneration; others rely on selective logging followed by a 25-35 year period for
regeneration; others leave areas of forest intact, while clear-felling strips between them.
The three important prerequisites for the sustainable management of Asia's natural forests
are sound pricing policies for wood, strong institutions to implement these policies, and the
effective involvement of the local populations. Fair and equitable benefit-sharing schemes will
give the local people an incentive to protect the forests from destructive practices whether for

Box 1.1. Sequestering Carbon in the Tropics
The role of forestsin removing,or sequestering,carbondioxide(Co2)from the atmospherehas been the
subjectof much discussion.Matureforests,particularlythose from the wet tropics,release a lot of carbon
whenlargeareas are burnedor cleared.Scientistsbelievethat deforestationis contributingto the build-upin
the atmosphereof greenhousegases (eg, carbondioxide,methane,nitrousoxide, and chlorofluorocarbons)
and, therefore,contributingto globalwarming.
Worldwide,FAOhas estimatedthat 17 millionhectaresof tropicalforestsare being destroyedannually.
Deforestationaccounts for one-fourthof the 7.1 billiontons of Co2 released into the atmosphere(World
Bank 1991).The Amazonregionof Brazilalonecontributesabout 15 percentof the forest-relatedshare of
increasesto Co2 (Schneider1991);Asia's share is estimatedat 6 percent(WorldBank 1992a).In Thailand,
deforestationemits more Co2 into the atmospherethan the consumptionof fossil fuels (see Box Figure
1.1).
Tropical rainforests produce large amounts of biomass per hectare. Since forest land converted to
agriculturalor pasturaluse producesless biomass,the net result is an additionof 90 tons (Houghton1989)
to 125 tons (Schneider1991)of carbonper hectare.Conversely,reforestationor preservationof old forests
to sequestercarbonis an attractiveeconomicalternativeto reducingtotal carbonemissions.
Measurementsof the global economicbenefit of carbonsequestrationare uncertainand being refined.
The annualcost to the worldeconomyof carbonemissionshas beenestimatedvariouslybetween$3 to $13
per ton of carbon emitted (Nordhaus 1990). Thus, for the Amazon forest containing, say, 125 tons of
carbonper hectare,the sequesteredvalueof carbonis about$375to $1,625per hectare(WorldBank 1991).
In contrast, reforestation may cost $400-$800 or more (depending on the costs of clearing forest,
establishingnurseries,etc.). It has been suggestedthat the world communitymight be willing to pay for
maintaining the natural forest cover for carbon sequestration, biodiversity preservation, and other
environmentalreasons. One willingness-to-payfigure mentionedis $28 per ton of carbon not released
(Wiens 1992). This is based on the marginalcost to the United States of a 20-percentreduction in Co2
emissionsover a 20-yearperiod.
Thus, opportunitiesexistfor trade in environmentalservicesbetweenindustrialcountriesand ownersof
forest resourcesin the developingworld. In 1988,a smallAmericanelectricitycompanyfrom Arlington,
Virginia decided to invest $2 million to help plant 15 million trees on 12,200 hectares. The company
calculatedthat this amountof forest was neededto absorb the 387,000tons of Co2 emittedyearly by its
180 MW coal-burningpowerstationCrrexler,1989).
In Sabah, Malaysia,another Americanpower companyis investing$450,000in the concessionof a
local companyto capturethe carbon-offsettingpotentialof reducedimpactloggingestimatedat 50 tons of
carbon/ha,or 75,000tons in total from 1,500hectaresof lowlanddipterocarpforests.The Americanutility
believesthis is a cost-effectivemeansof off-settingsomeof the powerplant's emissionsfor whicbit might
have to pay a Co2 tax in the future. In Kalimantan,Indonesia, a Dutch foundationassociatedwith the
electricityboard is planningto investover $570,000per yearover 15-20 yearsto help rehabilitatedegraded
logged-over areas. The electricity board hopes to get tax credit from the Dutch government for its
investment,and an adjustmentagainstits Co2 emissionsequivalentto the carbonsequesteredin the area it
helps to reforest.
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Box Flgure 1.1. Relative Contribution of Deforestation and Fossil Fuel Consumption to
Emissions of C02 in Thailand, 1991
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Source: "Thailand Country Report to the United Nations Conference on Environment and Development
(UNCED), June, 1992.

Carbon off-setting by reduced impact logging and by rehabilitation of degraded forests could represent
one source of short-term funds for developing countries for forest management and conservation. It could
also represent a first step in valuing forests for a wider range of goods and services than the conventional
timber values (Blakeney 1993). Further analysis is needed into the financial, economic, legal, and
institutional issues relating to carbon sequestration to enable the private sector to play a bigger role in the
reforestation effort. The granting of about $600,000 by a Japanese power company to an Indonesian
university to do research in this area might help unlock some of the mysteries on carbon sequestration.
- Emmanuel

D'Silva
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Box 1.2. Sustainable Development, Sustainable Management
The term "sustainable development"was popularized by the Brundtland Commission(the World
Commissionon Environment and Development)in its report Our Common Future. The commission
definedthe term as "meetingthe needsof the presentgenerationwithout compromisingthe needsof future
generations."However,makingthe conceptof sustainabilityprecisehas provedto be difficult.As a result,
the term has comeio meandifferentthingsto differentpeople.
In forestry,the term"sustainablemanagement"has beenusedmore frequently-"sustainability"referring
to the applicationof sustained-yieldmanagementpractices,particularlyin the natural forests. An expert
panel appointed by the InternationalTropical Timber Organization(ITTO) placed emphasis on "the
production of a continuousflow of desired forest productsand services without undue reduction of its
inherentvalues and future productivityand without undue undesirableeffects on the physical and social
environment"(ITTO, 1992).The ITTOguidelinesfor the sustainablemanagementof naturalforests by the
year 2000 includes41 principles,amongthem the following:
/ A strong politicalcommitmentto a nationalforestpolicy is necessaryfor sustainablemanagementto
succeed.Such a policy shouldbe supportedby appropriatelegislationandbe in harmonywith other sectors.
/ Somecategoriesof land need to be kept under permanentforest to secure their optimal contribution
to nationaldevelopment.These includeprotectionforest,landsfor natureconservationand for productionof
timber.
/ Forests set aside for timber production should fulfill other important objectives, such as
environmentalprotectionandconservationof speciesand ecosystems.These forestsshouldalsobe subjected
to a detailedinventory.
/ Properplanningat the national,forestmanagementunit,andoperationallevels reduceseconomicand
environmentalcosts,and is thereforean essentialcomponentof long-termsustainableforestmanagement.
/ The choice of silviculturalpracticesshould be aimed at sustainedyield at minimumcost. A reliable
method(suchas the annualallowablecut) shouldbe adoptedfor controllingtimberyield.
/ An environmentalimpact assessmentshould be done prior to harvesting.Care should be taken to
minimizeloggingdamageto the residualstand.
/ Concessionairesshould be ensured the long-termviability of their concessions; local populations
shouldbenefitfrom forestmanagement;and governmentsshouldreceivesufficientrevenueto continuetheir
operations.
/ The successof forestmanagementfor sustainedtimberproductiondependson its compatibilitywith
the interestsof local populations.Localpeopleshouldbe consultedbeforeplanninganyforestryoperation.
/ The managementof timberproductioncan only be sustainedin the long-termif it is economically
viable.
Despite these fine principles,somebelievethat as an economicsector forestryhas an ambiguousrole in
sustainableeconomicdevelopment(see Chapter 2). In many countries,logging practices, timberpricing
policies, and wood processingincentives have encouragedrapid depletion of the natural resource and
contributedto "unsustainabledevelopment."

subsistence or for profit. Appropriate pricing policies, coupled with the use of a
"performance deposit" could reduce wastage in wood processing and reduce logging
damage (see Chapter 2).
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Plantations
The alternative to exploiting natural forests is to plant more trees. Plantations serve as a
complementto, rather than as a substitute for, natural forests. At present, plantationsaccount
for 82 million hectares of the Asian forest, most of these in China, India, and Indonesia;new
plantings account for 5.6 million hectares per year (World Bank, 1992a). Plantations can
grow ten times (about 15 m3/year) faster than natural forests; and certain species (eg, pines
and eucalypts) are more successful in plantations than in native forests (Kanowski, 1992).
Many countries (eg, China, Indonesia, and Myanmar) have begun to plant high quality,
indigenousspecies. In the future, timber from plantationswill constitute a large share of logs
produced in many countries.
In the early 1950s, plantationswere intended primarily for industrial uses and were largescale, monocultural,capital-intensiveoperations. Since the 1970s, new objectives have been
added for tree growing; these include social (providing fuelwood, fodder, and building
materials) and environmental (carbon sequestration) dimensions. To be successful in
developing countries, plantations would need to be: first, integrated with agroforestry to
provide multiple products. Second, investments in plantations ought to be guided by
economicrather than financial analysis. Third, genetic resources of potentially useful species
are required, along with competentstaff.
New Forestry

Focus

Asian forestry needs to be reinvented,summarizesa World Bank report (1992a). Foresters
must shift away from merely applying silvicultural treatments to existing stands and
plantations.For forestry projects and programs to succeed, the participationof forest dwellers
and of the larger national community is essential. They must have a sense of ownership in
these projects. Forestry is no longer a concern of only technical forestry specialists.Expertise
is needed from other disciplines-such as, ecology, economics, law, and community
organization-to meet the new demands on forestry to protect the environmentand the forest
dwellers.
Forests have to be seen in a new light-as a valuable economicresource having multiple
uses and multiple users. Consequently, the practice of forest management has to undergo a
change-from tree managementto ecosystemmanagementin which people play a significant
part (see Chapter 5). Unlessforests are seen as havingan economicvalue to individuals,local
communities,and national governments-and can be used to fuel economicdevelopmentand
alleviate poverty, no matter how difficult these goals are-the Asian forests will remain in
crisis.

2
The Policy Environment
Forest Policy Issues in Southeast Asia
The practice of forest management in the developing world has generated much
controversy. While the principles of sustained-yieldmanagement are known to professional
foresters and the institutions they work for, it is the failure to apply these principles
consistently that has invited criticism. For instance, logging has often been carried out by
private businessmen in violation of regulations, and forestry officers have been unable to
enforce these regulations.
There is enough blame to go around for the failure to practice sustained-yield
management and implement forest policies: politicians for putting pressure on forest
departmentsto keep the annual allowablecuts high, royalties low, and the implementationof
logging regulations tardy; forest departments for pretending the residual forests are in good
shape and regenerating, logging regulations are being enforced, protected areas protected,
and gazetted areas are forested; and non-government organizations for pursuing narrow
objectives,annoyingtactics, and one-sidedarguments(Wiens 1992).
Thomas Wiens, of the World Bank, offered several other reasons for the failure of forestry
policies: First is human greed and impatience-"greed because logs, like oil, are worth a lot
more than their cost of extraction, and impatience because most trees grow too slowly to be a
good financial investment in a world of high interest rates. Forestry doctrine, and forestry
1
policy, assume altruistic motivations,and therefore fail to take adequatecountermeasures."
Second is the conflict between forestry policy and fundamentalsocial goals, or between
sustainable economic development and preservation of social equity. Forestry, as an
economic sector, has an ambiguousrole in sustainable economic development(see Box 1.3).
Some countries have achieved high economic growth rates by pursuing forest-based
industrialization (e.g., Indonesia), or by converting forests into plantation agriculture (eg,
Malaysia). Profits from logging have been invested in other sectors, or sometimes been
moved offshore, depleting the natural resource and contributing to "unsustainable
development."Unfortunately,the depletionof forests is not reflected in GNP accounts.
Third is the divergencebetween public goals and private incentives,"which is at the heart
of the fuss on logging." A private businessmen has no financial advantage in practising
sustained-yield management, but every incentive to liquidate all commercial timber in his
concession. There are several reasons: the concession may not be legally transferrable, the
tenure may not even cover a full production cycle, and penalties for "unsustained"
management may be nonexistent or negligible. However, reforming the private concession
system would be better than abandoningit.
Fourth is the underpricing of timber, or the pursuit of a "cheap log" policy. Governments
tend to set timber stumpage fees below the true cost of replacingthe felled trees and restrict
the export of logs as a means of promoting value-addedprocessing (see Box 2.1). The main
consequencesof the "cheap log" policy have been: (a) a loss of public revenue (which could
be used for new forestry programs); (b) protection of the processing industry; (c) political
pressure to open forests for logging; (d) logging of areas and tree species that would have

1.ThomasWiens. 'ForestPolicyIssuesin SoutheastAsia."
9

10

ForestryManagementforSustainabk Development

been ignored in a less profitable environment; and (e) considerable waste in timber
utilization.
* Fifth is the failure to consider the values of both timber products and nontimber goods
and services in selecting the optimal form of forest management-whether total protection,
production, or conversion. Forests have multiple uses and multiple users (see Chapter 5).
Unfortunately,the environmentalservices provided by forests haven't received much weight
in decision making, because these services aren't easily marketable and do not enter the
national accounts, and private loggers do not see profit in them as in timber. However, this
might change if the international community shows a willingness to pay for the tropical
forests to serve as habitats for biodiversityand as a sink for carbon dioxide(see Box 1.1).
Seminar participants-many of them public sector decision makers-reviewed the issues
presented by Mr. Wiens, and discussed the options to overcome the policy failures in five
areas: (a) cheap log policy; (b) concession management reform; (c) trade-offs between
natural forest management and plantations; (d) valuing nontimber goods and services in
decision making; and (e) discouragingforest encroachment.
Cheap Log Policy
Participants noted the "cheap log" policy was politically sensitive, and decided to
disaggregateit into: (a) low rent capture, and (b) log export restrictions.There was agreement
that governmentsextractedvery little economicrent from the users of forest (see Table 2.1).
Suggestions were made for increasing royalties (though there was no unanimity on the level
to which it should be raised) and for introducing tenders in the granting of concessionrights
(though some expressedconcern that a few bidders might be able to dominatethe process).
Restrictionson the export of logs, including total bans, have been adopted by a numberof
countries. There is belief that a "log ban" can generate more employment, increase
government revenue, enhance value-added in processing, and protect "infant" wood
industries. Such a policy might be financially rewarding to the domestic wood processing
industry, but the economiccost to the countrycould be high (see Box 2.1 on page 10). A few
participants were not swayed by the World Bank's economic case against the ban on log
exports. Log ban is politically popular in Southeast Asia; this policy is not likely to be
reversed in the near future.

Table 2.1. Government Rent Capture In limber Producton, 1979-82
(in millionUS dollars)
Potenil
rentfrom log
harvest

Actualrent
from log
hwveit

Official
goernment
remcapored

Rentcaptred
asshareof
aul rent

Rent captured
as shareof
potentialrent

Indonesia

4,958

4,409

1,654

37.5%

33.0%

Sabah,Malaysia

2,065

2,064

1,703

82.5%

82.5%

Philippines

1,504

1,001

141

14.0%

9.4%

Country

Source: Repetto(1988).
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Box 2.1. The Economic Cost of Promoting Value-AddedProcessing
A number of southeastAsian countries have used export restrictionsto make wood cheap for local
processors, and thereby promote local processing, increase value-added to wood products, and even
discouragelogging.Althoughlocal processorswould in any case enjoy an advantagedue to proximityto
raw materials(lowor no freightcharges),protectionof domesticprocessorshas no doubtbeen successfulin
increasingthe extentof processingand apparentvalue-addedin the processingsector.
The questionswe need to ask are: What has this cost in terms of exports foregone?Has the additional
value-addedfrom processingexceededthis cost? Has the protectioncreateda processingindustrywhichcan
standon its own feet, or would it be unableto competewithoutprotection?
Experiencewith export restrictionsin Malaysiaand Indonesiasuggestthat the cost of these restrictions
exceededthe benefits.A World Bankstudy indicatesthat the effects in PeninsularMalaysiaover a decade
wereas follows:
/ Sawnwoodproductionincreasedby 24 percentwith the restrictions,employmentincreasedby about
the sameamount,and log productionwas reducedby 15percent;but,
/ Withoutthe restrictions,exportearnings(fromlogs and sawnwoodonly)would havebeen 22 percent
higher,economicvalue-added34 percenthigher,and resourcerent (fromharvestedlogs, and not necessarily
capturedby the government)49 percenthigherthan theiractualhistoricalvalues.
Comparingbenefitsand costs, each sawmilljob created by the log-exportrestrictionscost Peninsular
Malaysiaannually M$16,600in economicvalue-added,M$44,800in export eamings, and M$92,600in
resourcerent. In contrast,the averageannualwage in sawmillsin 1989was aroundM$6,000.
There were three additional sources of economic loss to the government. First, the high profits in
processingdue to depressedlog prices attractedexcessinvestmentinto the industry,causingwaste due to
overcapacity.Second,mill ownerswere insulatedfrom the cost pressure that would have inducedthem to
adoptor developwood-saving,labor-saving,or market-capturing
processingtechnologies.Third,lower log
pricesmay havediscouragedmore completeutilizationof log input intosawmills.
The WorldBank's generalrecommendationfor developmentof wood processingindustrieshas beento
promote it only on the basis of policies which maximizenet gains to the nationaleconomyby avoiding
misguided distortionsof incentives.This means: (a) taking excessive profits out of logging by raising
royalty rates, and out of primaryprocessingby eliminatingrebates(if any); and (b) eliminatinglog export
restrictions, but using increased public revenues to overcome limitations of infrastructure,and other
facilitieswhichmayhold back the developmentof processing.
- Thomas

Concession Management

Wiens

Reform

Participants noted that most of the production forests had already been licensed to
concessionaires. However, to achieve sustainable management in concession areas, several
changes were recommended. The security of license should be provided up to at least the
second cut (about 25 years for dipterocarp forests), or preferably full rotation (about 60
years). The licenses should be freely and legally transferable to encourage consolidation of
ownership and to obtain collateral. Ownership of a concession should be well publicized.
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Concession owners should be made legally responsible for all the actions of their agents,
contractors, and managers. The objective is to discourage contract logging, which has been
responsible for excessive damage to the residual forest. Participantswelcomed the idea of a
"performance bond," or a deposit of sufficient size, to encourage concessionairesto practise
sustained-yieldmanagement (see Box 2.2). The performance deposit system is being applied
by the Philippines government in the management of residual forests, but experience
indicatesthat close monitoringof concessionaireperformanceis needed to ensure its success.
Natural

Forests vs. Plantations

In the 1990sand 2000s, the natural forests in Asia are expectedto decline,the dernandfor
forest products and services to undergo change, and the availability of financial and human
resources become limited. In fact, the depletionof natural forests has gone beyond the point
where the sustainable yield from these forests can meet the domestic needs for utility grade
timbers. Such a situation exits in China, India, Nepal, Philippines,and Vietnam. To deal with
these changes, governmentsneed to examine various options to sustain forest resources. One
alternative is to plant more trees to relieve the anticipatedshort-termdeficit in timber supply.
New plantings in Asia account for 5.6 million hectares per year. Plantations can grow ten
times faster than natural forests (Kanowski,1992). However,there are trade-offsin the choice
between natural forests and plantations.

Table 2.2. Trade-offsin the EconomicCosts of ManagingNatural Forest and Plantations
Factors

Initialcapitalinvestment
Harvesting
costs
Price/unitvolume
Productivity
(mai/m3)
Intervalforeconomicreturn

NaturalForests

low
high
high
1-3
long

Plantations

high
low
low
20-30
short

Products from natural forests (e.g., high quality saw logs, veneer/plywood,etc.) have a
ready market. With the anticipateddeclinein these products,their prices are likely to increase.
In contrast, plantation products (e.g., pulpwood and general utility timber) face intense
competition on the international market. The economics of managing natural forests and
plantations differ considerably:the former require a low initial capital investment,but high
harvestingcosts; the oppositeis true for plantations(see Table 2.2).
Plantations are no substitute for natural forests in providing environmentalservices (see
Table 2.3). However,many of these benefits are not easily quantifiedand traded. Investments
in plantations ought to be guided by economic rather than financial analysis to help capture
some of the environmental benefits. Decision makers need to pay as much attention to
nontimberand environmentalaspects of forests as they do to timber production.
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Table 2.3. Comparative Advantages of Natural Forests and Plantations
in Providing Environmental Services
Natural Forests

Functions

Plantations

Biodiversity

high

low

Regulationof soiland water

high

low

Conservationof nutrients

high

low

Maintainingwatercatchment

good

poor1

Incidence of pests and disease

low

high

Carbonsinks

effective

effective

1. However,in higherrainfallareas, theycan provideeffectivecatchmentcover.

practices, breeding systems, and artificial
Lack of understanding
of silvicultural
propagation techniques have often been cited as major drawbacks in the management of
tropical forests (see Chapter 4). In general, it is claimed that plantations are easier to manage
than natural forests. In providing vital social services, natural forests have an edge in
providing some services (eg, nontimber products), but both plantations and natural forests can
provide fuelwood and create jobs for local communities.
In considering trade-offs and setting policy, plantations could be developed primarily to
supply industrial timber and fuel wood, while natural forests could be protected to provide
mainly environmental services. National forest policies should stipulate the amount of natural
forests required for ecological, recreational, and other reasons. The remainder of forests
could be thrown open for timber production, conversion to agriculture, or for other uses, as
New Zealand has done.

Nontimber

Goods

and Services

in Decisionmaking

The natural forests for too long have been viewed as a source of timber. This myopic view
has begun to change with the realization that in some cases (e.g., the Peruvian Amazon) the
nontimber value of forests can exceed that of timber values over the longer term by a factor
of 2 to 3 (Peters and others 1989); or at least the two values can be similar, as documented in
Indonesia. However, combined timber and nontimber values through integrated forest
management could increase returns by more than 50 percent (see Table 2.4). With the
exception of bamboo and rattan, the marketing potential of nontimber goods has not been
fully realized. For instance, the annual world market value for medicines derived from
medicinal plants discovered by indigenous people has been estimated at $43 billion (Posey
1992), but very little of this amount has reached the local people. The central message for
policymakers is that both timber and nontimber values should be considered in deciding the
optimal form of forest management and whether or not to go for plantations.
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Box 2.2. Performance Deposit-An Incentive for Sustained Forest Management
Theperformancedepositis a key instrumentin a packageof rentcaptureand tenurereforinsdesignedto
provideincentivesfor sustainableforestmanagement.The objectiveof these reformsis to makeloggingan
enterpriseofferingnormalratesof retum, not exorbitantprofits,for thosewhopracticesustainableforestry.
To ensure satisfactory logging performance, loggers would be required to put up a refundable
performance deposit-sufficient in magnitude to provide a financial incentive for them to undertake
sustainableforestrypractices.The amountof the depositwould be relatedto the estimatednet profitability
of logging after all costs, includingroyalties.It has beenestimatedthat an amountbetween$5 and $10 per
m3 mightbe adequatefor Indonesia.
The depositwould be placed in an escrow account with the Forest Department(FD) at the time the
licenceis granted.The FD wouldconductregularfield inspectionsto ensurethat the operatorcomplieswith
the conditionsspecifiedin his contract.Basedon a scheduleof fines, the FD would deduct fines from the
depositfor poor performance.Approvalof subsequentannual cutting pemnits,would be contingentupon
restoringthe depositto its originalamount.
When the logged-overarea has stabilizedfrom the initial impact of logging, the FD would conducta
survey to assessthe adequacyof regeneration-stocking, speciescomposition,and so forth. Basedon this
assessment, the operator may be required to undertake stand treatment activities, such as enrichment
planting,to ensuresufficientstockingof commercialspecies.
The deposit,plus interest,would be refundedto the operatorin periodicinstallmentsstartingsome years
after the initialharvest,andendingwith the full productioncycle.Refundswouldbe contingenton adequate
regenerationandprotectionof the residualforest.
Box Figure 2.1. Loggers View of Harvest Income
Present Situation

PerformanceDeposit

InitialHarvest

Discounted
NetPresent
Valueof
Harvest
Income$

Performance
Deposit

Initial
Harvest
SecondHarvest
Performance
Deposit

Time

Second
Harvest

Time

Box Figure2.1illustrateshow the conceptof refundableperformancedepositchangesthe financial
incentivestructure.It inducesthe operatornot to take the conventionalshort-termviewpointin whichthere
is littleinterestin sustainedforestmanagmentbecausethe discountedpresentvalue of the initialharvest
overshadowsthat of subsequentharvests.
- Jay Blakeney
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To enable the Forest Departments to decide the optimal form of forest management,
seminar participants suggested that forest areas be mapped and classified into production,
protection, and other uses, based on land use and ecological considerations. The role of the
Forest Department in carrying out some of the traditional functions (e.g., production,
marketing, and utilization of timber) as well as managing the new mandates (e.g., soil
conservation,biodiversity,etc.) should be reexamined.It would be necessaryto involve other
agencies, local communities,and the private sector in managing some of the forests. It would

Table 2.4. Timber and Nontimber Values of IndonesianForest

Source of Value

EconomicValue
(in USdollarsdiscountedat 10%)

Timber Harvest
Initialyear(1)
Subsequentyears(2-70)
Total year(1-70)

2,000
41
2,041

Nontimber Forest Products (NTFP)
and Environmental Services
No Logging

NTFP(year 1-70)
Erosionprotection
Carbonstorage
Total

(70 yr @ $100/ha/yr)
(70 yr @ S5.70/ha/yr)
(180 t/ha @ $5/ton)

1,099
63
900
2,062

With Logging
NTFP(year 1-70) (70 yr @ S50/ha/yr)
Erosionprotection (70 yr @ S4.20/ha/yr)
Carbonstorage
(90 t/ha @ $5/ton)
Total

549
46
510
1,105

Timber and Nontimber Benefst (with logging)
Timber(1-70)
NTFP(year 1-70)
Erosionprotection
Carbonstorage
Total benefits

2,041
549
46
510
3,146

Note: A 70-yearrotationcycle is assumedin the calculations
Source: Jay Blakeneyin internalWorldBankdocuments.
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Box 2.3. Deforestationand HumanSettlementin Thailand'sForests
An estimated 8-9 million people, mostly low-income farmers, have settled on 9 of the 23 million
hectaresof Thailand's nationalforest reserves.Most of these people do not have title to the land. Due to
insecureland ownership,they haverefrainedfrom investingin land improvement.Livingin "gray domain"
they are left out of the mainstreamand do not receivethe technicaladviceand extensionsupportneededto
practiseimprovedlanduse. Soilerosionand degradationin the forestareas havebeenextensive.
Deforestationmay be a tragicphenomenonin ecologicalterms,but to condemnthosewho are currently
ekingout a livingin the deforestedareasby cultivatingcassavaor maize signifiesa lackof understandingof
history and the socioeconomicforces that led to it. Commercialloggers driven by greed, "creamed"the
forest and left. The poor, in searchof space to live and food to survive,removedthe residualforestcover,
converted flat and gently sloping lands to agriculture and established human settlements. The label
"encroachers"was promptlyattachedto them.Howto deal with "encroachers"becamean issue.
Fortunatelyfor Thailand, the true perspective on the issue of encroachmentinto forest areas was
providedby the Kingwho saidbeforea gatheringof lawyerson June 27, 1973:
"It seems rather odd for us to enforce the reserve forest law on people in the forest which became
reservedonly subsequentlyby the mere drawingof lineson piecesof paper.The problem arisesin as much
as, with the delineationdone, these people becameviolatorsof the law. From the viewpointof law, it is a
violationbecausethe lawwas duly enacted;but accordingto naturallaw the violatorof law is onewho drew
the lines, becausethe people who had been in the forestspreviouslypossessedthe rightsof man, meaning
that the authoritieshad encroachedupon individualsand not individualstransgressingthe lawof the land..."
To contain deforestation,future policies and strategiesshould promote the transitionfrom models of
forest managementbasedon an authoritarian"custodial"approachby the governmentto those wherelocal
communitiesparticipateandassumethe responsibilityto controland manageforest resourcesfor their own
long-termbenefit.Establishingparticipatoryreforestationand afforestationgoals to reducethe pressureon
remainingforest lands and creatingalternativeemploymentand incomeopportunitiesto peopledependent
on forestexploitationshouldreceivea high priority.
-

Y.S. Rao

be equally necessary to retrain forestry staff to carry out the new mandates and recruit people
from other disciplines (economists, sociologists, institutional development specialists, etc.) to
create a multidisciplinary work force (see Chapter 3).

Discouraging Forest Encroachment
Participants made a distinction between people who go to forests out of "greed" and
those who settle there out of "need." Legislation and enforcement were needed to keep the
former out of forests, while concrete actions were required to help the settlers. Some 100
million people live in and around the forests; many of them belong to indigenous cultural
communities, which have been living in the forests since ancient times. In Indonesia, studies
show that forest communities had practised agroforestry on a sustainable basis under
customary laws and institutions; the introduction of commercial logging, however, may have
led to the disenfranchisement of many of these people (World Bank 1993). Another category
comprises the displaced landless settlers who occupy forests following logging: a good
example would be many of the 8-9 million people who live in Thailand's national forest
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reserves (see Box 2.3). In the past, Forest Departments tended to look upon both groups of
people as encroachersin, and destroyers off, forests.
There are no easy answers to the question "what do you do with the encroachers?" Some
of the actions recommendedby participantswere: establishingagroforestryfarms, delineating
areas where people could settle, giving property rights to those settled, assisting settlers to
manage soil fertility, providingopportunitiesin ecotourism activities, and creating markets in
nontimber forest products.
Strategy for the Future
Asian countries will face the consequencesof past policies and practices the remainder of
the 1990s. Faced with diminishing areas of natural forests and declining allocation (in real
terms) of financial and human resources, these countries will have to decide where to put the
bulk of their resources. Should it be better protection and better managementof what is left
of the tropical forests, or should it be rehabilitationor replacementof what has been degraded
or destroyed? Based on economic principles, Mr. Wiens argued, the choice should be the
former.
Protection and better managementof natural forests in Southeast Asia are less expensive
than rehabilitation or replacement. The latter cost about $500 to $1,000 per hectare; the
resources required to make a dent in the rehabilitation and replacement problem are not
easily available. In contrast, the cost of protection may be under $20 per hectare, if the
current budget of each Forest Department is divided by the total area of forest worth
protecting.
The remainingelements of the future strategy could include: paying greater attention and
weight in managing the goods and services other than timber that are provided by forests;
reforming the concession system; increasing rent capture from stumpage fees; promoting
plantations to take the pressure off natural forests; moving away from a "cheap log" policy
to the extent possible; and enabling the Forest Departments to undertake new social,
economic, and environmental mandates by retraining staff or hiring nonforesters with
relevant skills (see Chapter 3).

3
The Institutional Environment

Redefining the Role of Forest Departments
Human beings over the centuries have depended on nature for survival. However, society's
needs from the forested part of nature, and its expectations from the institutions that manage
the forests, have changed dramatically over the past five to six decades-from
the
management of trees to the management of complex ecosystems. Forestry institutions,
particularly those in the public sector, have not been good at anticipating, influencing, or
adjusting quickly to these changes.
While the mandates given to forestry institutions had changed over the years-from timber
extraction to forest protection to social forestry to providing environmental services-the
forestry institutions had remained largely unchanged, noted Mr. Charles Maguire of the
World Bank in his presentation on the institutional environment in forestry.2 In general,
Forest Departments were plagued by: inadequate funds and staff; difficulties in addressing the
broad definitions of forest management and in respecting poorly defined property rights;
overemphasis on downstream processing; lack of incentives in extracting rents; and viewing
forests as a residual land use (Miranda 1992).
Where a forestry institution is located within the framework of the government and the
manner in which it is organized indicates its importance and influence. In many countries,
these institutions are poorly organized, lack political support, and do not enjoy the
confidence of local communities. In the opinion of a senior forestry official, foresters until
recently had not succeeded in "entering the inner sanctum of decisionmaking in the
govemment. Even now, many of the forestry decisions are being made by nonforesters."
In the 1990s and beyond, many countries in Asia and the Pacific will be confronted with
difficult choices. On the one hand, they will have to deal with the problems of diminishing
areas of natural forest, declining supplies of timber, and constant or possible decline (in real
terms) of financial and human resources available to the public sector. On the other hand, the
forestry institutions will have to cope with increasing pressure from governments and the
public to do more in basics (such as, protection, management, harvesting, and regeneration of
forests) and in new agenda items (such as, preserving the biological diversity of natural
forests).
The pressure to do "more with less" gives Asian and Pacific countries an opportunity to
reassess the role goverments should play in forestry in the 21st century. To do such an
assessment, governments should redefine their main objectives in the forestry sector. An
institutional capacity analysis should be conducted to determine the ability of forestry
institutions to:
/

Translate the objectives into concrete actions. The actions could include policies,
programs, projects, rules, and regulations;

/

Implement the basic and new agenda items. The organizational structure should be
reviewed from the viewpoint of legal authority, financial support, internal and external
linkages, and human resource management.
Manage change in the sector. The pressure to change and innovate should be managed
through internal processes, systems, and resources.

/

2. CharlesMaguire."Redefiningthe Rolesof the Governmentand PublicSectorForestryInstitutions."
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Once the government's future role and the internal capacities of the forestry institutions
have been reviewed, the next step should be to consider a plan of action for change. Mr.
Maguire suggested that the followingoptions be considered:
/ Strengthen the existing institutional structure to enable the Ministry to do a better job
with availableresources;
/ Reorganize the Ministry by dropping or de-emphasizing some of the traditional
functions and strengtheningsome of the newer ones;
/ Move responsibility from the center to the provinces and districts in a program of
devolution and decentralization;and
/ Entrust forestry functions to other public sector institutions, the private sector,
communitygroups, and NGOs.
DOING A BETTER JOB WITHTHE PRESENT INSTITUTIONAL
STRUCTURE.
The choice of this option would
indicate that the existing organizationalstructure, staff, and budgets are basically adequateto
perform traditional forestry functionsand, perhaps, shoulder newer responsibilities.Whatever
shortfalls are identified through the institutionalanalysis can be corrected through "technical
assistance" and "institutional development" mechanisms. This conventional approach might
be supported by traditionalists in the government and external aid agencies. However, this
option goes against the worldwide trend to shrink the size and reduce the responsibilitiesof
public sector institutions.
In discussions, foresters agreed their agencies were short of staff and funds to cope with
traditional responsibilities (eg, forest planning, protection, and exploitation), and short of
skills to deal with the new agenda items (eg, biodiversity,nontimberproducts,and community
organization). The foresters group observed that "forestry institutions have to acknowledge
that the changesare already at their door-step,and give serious thought to their future roles."
The group identified some of the current functions that could be shared with other
institutions in the public and private sector (see Table 3.1).
INNOVATIVEWAYS OF MEETING BASIcOR NEWRESPONSIBILUTIES.Unconventional

structures have been

created in a number of countries to manage forest resources better. In Latin America,
Colombia created INDRENA-administratively independent from the government, but
financially dependent on its budgetary process-to manage forests and other natural
resources. In Africa, Liberia created the Forest DevelopmentAuthority-independent from
ministerial control, but dependent on government funds-to enhance rent capture from
harvestingand to develop downstreamforest products. In the Pacific, Fiji has the Native Land
Trust Board (NTLB) to act on behalf of the native Fijians who own forest lands on a
community basis; the native landowners and NTLB need to agree before any forest can be
logged. Papua New Guinea has established a Forest Authority with representation from the
government, private industry, and NGOs (see Box 3.1). In Southeast Asia, the Sabah
Foundationwas created in Malaysia to use the Sabah state's forest resources to improve the
social infrastructure. Indonesia is considering proposals for an independent inspection
service-with powers to sanction stiff penalties-to ensure sustainable managementpractices
among public and private sector concessions. Case studies on the Colombia, Honduras, and
Malaysia examplescited are discussedin Miranda(1992).
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Box 3.1. InnovativeInstitutionalModel: The ForestAuthorityin PNG
Any discussion of development issues in Papua New Guinea (PNG) sooner or later ends up with
reference to institutional problems and human resource development needs. Forest management is no
different.
For PNG to succeed in managing its forests on a sustainable basis will require the involvement of at
least four institutions: the government, private sector, NGOs, and local communities. None of these
groups are currently geared to play an effective role, and all need strengthening. The capacity of the two
government agencies-the Departments of Forests (DOF) and of Environment and Conservation (DEC)-to
plan and monitor forest management is inadequate. However, the first important step in strengthening the
government's role has been taken in the decision to set up a new Forest Authority with representation from
the central and provincial governments, private industry, clans, and NGOs. Studies are now under way to
flesh out the detailed organization and operation of the Authoritv and to identify the means to strengthen
DEC.
Much needs to be done to design and implement the necessary organizational changes, new management
systems and procedures, and recruit and train additional manpower. It is unrealistic to expect that a fully
effective structure can be established for either forestry or the environment sector before the end of the
century. In the meantime, the government may have to consider some bold and innovative ways to
supplement its limited capacity to enforce new policy. Measures, such as contracting out whole functions
to the private sector or off-shore consultants may be necessary because it cannot afford to wait for long-term
institutional development to take place. In some parts of PNG, there would be no forest left to manage
unless the new forest policy and legislation can be enforced in the near future.
Effective forest management in PNG ultimately means management by the landowners. At present, such
management has been hampered by several factors. Almost 90 percent of the resource is owned by the
individual clan groups. Also, 90 percent of the timber operations are owned by the individual clan groups in
the form of landowner companies. Because these landowner companies do not have the technical or
managerial know-how, they subcontract their operating obligations to a foreign logging and marketing
agent.
PNG is unique in that effective forest management may mean curbing the rights of landowners, rather
than empowering them. How far can this be done in terms of the Constitution and the effective political
authority of the government is not clear. Similarly, while it is recognized that NGOs can play a key role in
sustainable forest management and conservation of the envir6 nment, there is no agreement in PNG on how
to involve NGOs in government programs without impinging upon the sovereign responsibilities of the
state, or threateningthe NGO's own jealously-guarded independence.
Two parallel projects that are about to begin may provide answers to these difficult questions. One is the
forest management and planning project being prepared by the Department of Forests to strengthen forest
management. The other is the integrated conservation and development areas project designed by the
Department of Environment and Conservation to involve landowners in conservation activities.

Four conclusions

can be reached from these case studies. First, unconventional

forestry

institutions are more independent of traditional government structures and influences and,
therefore, free to concentrate on the business of managing their activities. These institutions
obtain full or partial funding from their own operations, or place financial gains and
budgetary decisions in the hands of local or community institutions. Second, unconventional
structures expose their staff to greater responsibility for their own policies and actions. Unlike
employees who work for government agencies, workers in unconventional structures have no
place to hide.
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Table 3.1. Possible Sharing of Forestry Functions with Other Parties
Current Responsibility
of Forest Departments

Other Public Sector
Institutions

Private
Sector

Planning
Research & Development
Protection
Management
Exploitation
Environmental Protection

+

+
+
+
+
+
+

+
+
+
+
+

Biodiversity

+

Nontimber Products
Agroforestry

+
+

+
+

+
+

+

+

CommunityForestry

Local Communities,
NGOs

+

Third, the success of an unconventional institution depends on the willingness of staff to
take risks and obtain rewards based on the degree of success. To be considered successful,
these institutions "must support policies that take a long view of the forest resource, balance
multiple objectives, and respond to the needs of the population" (Miranda 1992). Fourth,
there are trade-offs between conventional and unconventional structures, which need to be
weighed carefully before risking on an innovative approach (Maguire 1992).
SHEDDING FUNCTIONS TO OTHER PUBLIC SECTOR INSTITUTIONS.

Some of the functions performed by

Forest Departments could be handed over to other ministries, departments, or institutions. For
example, national parks could be the responsibility of the Department of Tourism, or the
Ministry of Environment. In Liberia, between 1973 and 1974, the responsibility for granting
forest concessions was vested with the Ministry of Finance rather than the Ministry of
Agriculture because the govemment was keen to regulate harvesting plans and enhance rent
capture. However, in many developing countries, public sector institutions are already
overloaded with work programs, and there is not much scope for improving efficiency by
shedding responsibility from one Ministry to another (Maguire 1992).
SHEDDING FUNCTIONS TO COMMUNITY GROUPS AND NGOs.In Asia, some 100 million people live in
and around the forests. Since the 1960s, it is been recognized that the cooperation of forest
dwellers is necessary to manage the resource on a sustainable basis; the social forestry
programs that followed were intended to help meet some of the food, fuel, fodder, and timber
needs of these people. Local communities can be involved in the rehabilitation of degraded
forests and maintenance of natural forests. They can also operate forest concessions, as some
communities do in South Sulawesi, Indonesia. The "joint management" of plantations by the
Forest Department with local communities-successfully
practised in China and India-is
another option. The forest income could be shared with the community groups in return for
their managing the resource on a sustainable basis. A radical approach promoted by A.K.
Banerjee, the initiator of "joint management" in India, is for the Forest Department to hand
over productive forests to local communities, while taking over the responsibility of
regenerating and managing degraded forest lands (see Box 3.2). Such an approach has been
tried successfully in some parts of Europe.
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Box 3.2. Transferring Productive Forests to Local Communities
People's involvement in forestry, or participatory forestry, is an effective institutional tool to help
reduce deforestation and to conserve forests. The characteristic feature of this form of forestry is those who
live in the forest fringe-such as indigenous communities-plan, execute, and manage the forests. This
concept has been promoted in India, Nepal, and a few other countries, in large part by the NGOs. However,
the area covered by these cases form an insignificant portion of the total forest area in Asia.
In Asia, forest ownership lies with the state. To make participatory forestry legal, tenure changes are
needed to transfer ownership, or usufructory rights, to the local community. Few governments have done
so; those that have legislated have released only degraded forests for peoples' management. This is not a
sufficient incentive for the forest people-most of whom are poor-to accept the management
responsibility.
First, the management of degraded forest needs investment, which the poor cannot afford. Where the
government provides funds, it is done mainly to raise tree plantations to rehabilitate degraded forests. Even
if the objective of raising plantations is to transfer these to the local people, officials tend to keep the
management to themselves, thus defeating the purpose of the investment. Second, investments in new
plantations take some years to generate income and their productivity and income are generally low. Thus,
local people have few or no incentives to manage degraded forests.
Governments should consider letting local communities manage the productive forests, while the
governments could manage the degraded forest-a reversal of the present situation. The productive forests
could be transferred to groups of indigenous or forest fringe people. A part or a full share of the forest
income could be offered to the groups in return for their managing the resource on a sustainable basis. The
forest area to be transferred should be of a size that the group can manage intensively. The size of the group
should be small (no more than 100 people) to enable every member to be a part of the decision-making
process. The management of the degraded forests should be retained by the government. With the financial
and human resources, and the technology at its command, the government is in a better position to manage
the degraded forest than the poorer, local communities.
The proposed transfer of productive forests to local communities would have several implications. The
local people would become the owners and managers of the forest, earning substantially more from the
forest than at present. Government revenues from forest products would decline; however, public
expenditures on forest personnel would also decline. The present managers of forests-government
foresters-might have no direct management responsibility; many of them would be surplus. The forest
concessionaires, cutters, and transporters would also be severely affected.
There is much to learn from Western Europe where segments of the forests are managed by local
communities, or by associations formed of private owners (e.g. in Germany). The groups engage foresters
to manage the community forests in accordance with the policy established by the community; this has
opened up new employment opportunities for foresters. Governments tax the group, thereby earning
revenue from the resource transferred to the community. The transfer of forest resources to local
communities has worked in Europe. There is no reason why community management should not work in
Asia as well.
- Ajit Banerjee

Traditional forestry institutions generally have not been successful in working with forest
dwellers. Part of the problem lies in the orientation of foresters: they have been trained to
understand forest dynamics, identify species, and plant and harvest trees (Wiens 1992). Few of
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them have been trained in social forestry. In general, NGOs are known to do a better job than
public sector institutions in: (a) diagnosing social problems; (b) organizing local
communities; (c) conducting participatory training; and (d) disseminating information in
low-cost technologies and resource management practices. Traditional forestry institutions
should consider using the skills, motivation, and experience of NGOs in the design, control,
and monitoring of programs that help local communities to manage and protect the forest
resources. This would free the institutions to concentrate in other areas of management and
regulation.
SHEDDING FUNCTIONSTO THE PRIVATE SECTOR. In

many countries, the private sector can play a

much greater role in forestry management than have been allowed at present. Seminar
participants, representing the business sector, identified at least five areas in which the private
sector had comparative advantage over the public sector: reforestation activities (though the
consensus was that the public sector should maintain support for R&D); dissemination of
resource information (eg, GIS); field management supervision; marketing; and some aspects
of research. The well-organized private sector in Indonesia appears willing to go beyond its
traditional role in logging and wood processing by shouldering some of the government
responsibilities in forestry management (see Box 3.3).
Governments generally are slow in availing of the services of the private sector. High cost
is frequently cited as the inhibiting factor. However, this is rarely contrasted with the high
overheads of public sector institutions, which have to carry large numbers of staff who may
have neither the skills nor the motivation

to perform even the basic forestry tasks. For

instance, the state of Maharashtra, India, has a staff of 15,000 forest officers and guards
compared with 1,500 in Sri Lanka; the forest areas in the two regions are comparable. Most

of the forest guards in Maharashtra have had no formal training in forestry!

Box 3.3. The Role of Private Sector in Indonesia's Forestry Management
The timber industry in Indonesia has played an important role in providing employment. About 2.5
million people are directly employed in gathering and processing forest products. Another 1.2 million are
employed in side-industries. Counting dependents, forest-related industries support over 14 million
Indonesians.

A total of 143 millionhectaresof forest area, or 74 percentof Indonesia'stotal land area, is under the
jurisdictionof the Ministryof Forestry.This is an enormousarea to survey and administer.One solutionto
lighten the government's burden would be to turn the administration of the production forest areas over to
the people who would benefit most: the timber companies.

Two decadesago, such a proposalwould have been unthinkable.But as timberproductsdevelopinto
Indonesia'ssecondlargestexport,and with scoresof multi-milliondollar plywoodfactoriesand pulp mills
on the books, the bottom line on the balance sheet is clear. The very forest leaseholdswe are harvesting
today must be harvestedagain in 35 years to ensure a constant supply of raw materials.The continued
profitability of Indonesia's timber companies is now directly dependent on the continued viability of our

rainforests.
The private sector can complement the government's efforts-and

in Indonesia it has done so-in

at

least six areas:
Forest Administration and Maintenance. The timber companies through their associations are willing

and able to assume many of the forest maintenanceand administrativefunctionswhichare currentlythe
responsibility of the government. At least the 64 million hectares designated as commercial production

forestcouldbe managedby the privatesector.
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National Forestry Inventory. One important function would be to survey the 64 million hectares of
Indonesia's production forests. Much of this vast expanse of rainforest remains uncharted. The private sector
has through the Association of Forest Concessionaires sponsored nationwide aerial photography surveys,
satellite image processing, and ground verification to determine the precise area of forested land and species
distribution. With this comprehensive data base, in the form of aerial photomaps, supplemented with
uncontrolled mosaic maps, contour and vegetation interpretation, the government will be in a better
position to update and refine the general policy regarding the archipelago's forests.
Research. The forest industry can sponsor much of the basic forestry research itself, as this will translate
into profit somewhere down the line. In Indonesia, the research efforts of timber industry are coordinated by
the Indonesian Forestry Community to increase efficiency and eliminate expensive duplication of effort. The
Indonesian Forestry Community is also instrumental in cementing research cooperation with foreign
institutions and agencies. Research programs being implemented include investigation of lesser-known
species, increasing yields through effective forest management, improving log transport to reduce wastage,
propagation of dipterocarps, commercial production of micorrhiza, and determining the right species for
certain timber estates areas.
Human Resources Development. Private industry can play a role by setting up in-house training
programs, technical studies institutes, and scholarship programs for overseas study. The Indonesia Forestry
Community provides scholarships to forestry students at several national universities: this is combined
with on-the-job training for final-year students to familiarize them with their future employment.
Timber Estates Transmigration. The Indonesian transmigration program is designed to shift farmers
from overcrowded Java to the relatively underpopulated outer islands like Kalimantan. This is a massive and
expensive undertaking. The private sector's timber estate development programs take some of this burden
off the government. The timber companies build accommodations and other community facilities for
arriving transmigrants, who then work on the timber estates for a specified period. Their families are given
a piece of land to work on. An additional one hectare is planted by the timber company with rubber trees.
While the latex is for the transmigrant, the harvested rubber logs are for the company.
Public Information. To keep the environmental issue concerning the tropical forest in perspective,
public infornation activities are necessary. Although the government determines how Indonesia's rainforests
are used, the Indonesian Forestry Community feels obliged to provide the right information and to explain
and justify the government's rainforest policies to the world community. This is one area where the private
sector has assumed the public education role.
The potential wealth locked in our tropical rainforests is immense, so are the difficulties in releasing
those riches in a sustainable manner. Only through cooperation between the government, private industry
and the scientific community, can the rainforest help support the nation's development effort.

- Based on Mohamad Hasan (1992)

As the worldwide trend toward contraction in the size of government institutions continues,
the private sector option undoubtedly will enter into deliberations. "Privatization" is one of
the tools that has been used to transfer some of the traditional government functions to the
private sector. It often involves the transfer of all or part ownership in state-owned enterprises
(such as timber corporations) to the private sector. In many of the industrial countries (eg,
Canada, Japan, New Zealand, Sweden, and the United States), the private sector plays a key
role in forest management.
Another option governments have to improve the effectiveness of its public sector is
"decentralization." Decentralization implies moving both responsibility and accountability
for decision-making further down the organization toward provinces, states, districts, and
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Box 3.4. Devolutionof Forestry Functions: The Philippines Experience
The Local GovermmentCode of 1991 conferred power and authority by the national government upon
the local government units (LGUs) to perform specific functions. In response, the Department of
Environment and Natural Resources (DENR) in Manila began to devolve some of its functions on the
conservation, management, and protection of the country's natural resources. Some 1,000 staff members of
the DENR are being reassigned to LGUs to enable local authorities to undertake the new responsibilities.
These are to be accompanied by the transfer to LGUs of DENR's budget, assets, and records that correspond
to the department's devolved functions and programs.
However, there has been limited transfer of the resources from the national government to local
authorities, even though the deadline for effecting devolution has been changed twice, the latest to December
31, 1992. Some critics believe the DENR is reluctant to devolve functions and personnel, while local
govemments would rather have the funds and not have to accept the devolved DENR personnel. In fact, 85
percent of the LGUs recently surveyed requested deferment of the devolution citing lack of clarity on the
new responsibilities of local authorities, lack of financial capability, inadequate office space to accomodate
new staff, complexities in administrative arrangements, and so forth.
The postponement of devolution has highlighted problems in three main areas:
Legislative and administrative. The government did a good job of enacting the legislation and
enumerating the functions and services to be devolved through an administrative order (called 'Guidelines for
the Implementation of Devolved Functions'). However, confusion has prevailed among LGUs on the
functions to be devolved (particularly the delineation between provincial and municipal authorities) and on
the new responsibilities of the local chief executives. Lack of a fuller understanding of the devolution
process and the implications has been the most serious handicap to its implementation.
Institutional. The basis for devolution has not been clear, particularly to some LGUs and NGOs. Were
the capacities of LGUs and NGOs to absorb the new functions reviewed before deciding on devolution?
NGOs have alleged that DENR programs that are community-based and lacking adequate funds are being
transferred to LGUs, while foreign-assisted projects are being retained by DENR. Some of the devolved
DENR personnel were being assigned tasks (eg, manning check points) unrelated to their field of expertise.
The inadequacy of trained human resources at local levels is regarded as a serious constraint in the
implementation of devolution.
Financial and budgetary. The govemment has earmarked 11.75 billion pesos (US$470 million) from
intemal revenue for the implementation of devolved functions, of which 81 million pesos (US$3.2 million)
had been transferred to LGUs as of June 1992. In addition, local govemments have been given the authority
to collect revenue through taxes, royalties, and fees from mineral mining, fishery, forestry, and other natural
resources. Nevertheless, the possibility of inadequate funding support continues to be a serious concern
among local government officials, one that could imperil the sustainability of devolved DENR programs.
To eliminate confusion, and provide clarification on the ambiguities of the local govemment code, a
national seminar was held in Manila August 26-28, 1992 cosponsored by DENR, the South-East Asian
Regional Center on Agriculture (SEARCA), and the Economic Development Institute (EDI) of the World
Bank. Several recommendations were made at the workshop to strengthen the devolution efforts.
- Based on seminar report
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villages, dependingon the objective. It means moving decision-makingaway from the center,
the traditional source of power (Maguire 1992). In Indonesia,the government is planning to
decentralize at least 10 percent of the functions performed by the Ministry of Forestry to
provincial authorities. In the Philippines, about 1,000 staff members of the Department of
Environmentand Natural Resources (DENR)are being transferredto local governmentunits
(see Box 3.4).
The forestry sector has undergone enormous changes in the past 40 years, but public
sector institutions have been slow to adapt to these changes. However,changesare inevitable
in the face of shrinking financial and human resources and increasing concerns over
traditional and newer roles of forestry. The challenge lies in anticipating and managing
change. Some governmentshave attempted to respond to these challengesby restructuring,or
proposingto reorganize,Forest Departmentsas in Indonesia,Thailand, Myanmar,China, Lao
PDR, Papua New Guinea, and the Philippines.Other countries could learn from these actions,
by asking the central question: What role should public sector Forest Departmentsplay in the
21st century?

4
The TechnologicalEnvironment
Technological Issues Limiting the Successful Management of
Natural Tropical Forests
The natural forests have been managed in the past five decades mainly for optimizingthe
yield of timber, and for improving the regeneration of the stands of tree species that are
commercially valuable. The two management systems widely used are the monocyclic and
polycyclicsystems.Monocylic, or shelterwoodsystems,rely on removingall commercialtrees
and tending the forest to enable the regrowth of seedlingsinto mature crop in 60 to 80 years.
Polycylic, or selective systems, are based on repeated harvestingof mature trees of a certain
diameter, and leaving the smaller trees to mature for the next cut in usually about half the
rotation age of the monocyclic system. In Asia, the prevailing logging method is selective
felling based on diameter limits, and this is arguedto be a polycyclicsystem.
Whicheversystem is used, the concept of sustainedyield managementremains the guiding
principle, noted Dr. Wan Razali Wan Mohd. of the Forest Research Institute Malaysia in his
presentation on the technological issues.3 Overall, many believe that sustained yield
management of tropical forests is technically possible, and the technical constraints, while
they exist, are far less severe than political, economic, and social constraints (FAO 1989).
Some of the nontechnicalissues include population growth, excessive dependence on timber
revenue, limited forestry budgets, bad land use planning, and so forth. However,even though
technically feasible managementsystems exist, these have been rarely practiced: worldwide,
fewer than 1 million of the 828 million hectares of the remainingproductive tropical forests
in 1985 were managed sustainably (Poore and others 1989).
Technological

Constraints

One of the technological constraints to sustainable management is the complexity of
tropical forests. The diversity of tree species has limited the success of managementpractices
developed under low biodiversity environments of European forests. The complexity of
tropical forests create problemsfor the forest manager. Uniform managementsystems are out
of place: for instance, the Malayan Uniform System developed for regeneratingdipterocarps
in the rich lowlands of Peninsular Malaysia cannot be applied to hill forests, which comprise
the bulk of productionforests now. Even the less complex forests-such as sal and teak-face
human pressures,even though they are known to be biologicallyrobust. Moreover,the forest
manager may find that logging disturbs the complex ecosystem in the tropical forests, the
impact of which cannot be predictedeasily, or determinedaccurately.
Lack of reliable data, and inadequate knowledge of forest growth, are also constraints.
Incomplete data on the value-realized and intangible-of natural forests can lead to poor
land-use classificationand often conversionto plantation crops, and other uses. Much of the
growth data presently available come from small plots, often not representativeof the forest,
and measured for a limited time (frequently, less than half the cutting cycle). Moreover, the
early growth rates, usually high as a result of forest opening, can decline after the first few
3. WanRazaliWanMohd. "TechnologicalIssuesLimitingSuccessfulManagementof NaturalTropical
Forests."
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years. For example, tree growth in hill dipterocarp forests in Peninsular Malaysia averaged
0.8-1.1 cm diameter in the first three years following logging, and declined to 0.5-0.9 cm by
the fifth year, and 0.4-0.52 cm/year fifteen years later. The overoptimistic growth data, based
on the early years, led to cutting cycles that were far too short.
Improper planning, controls, and execution of tree harvesting-which lead to excessive
damage to the residuals-constitute
another set of limitations. Exacerbating the damage
problem is the excessive use of heavy equipment and wrong type of extraction methods,
particularly on steep slopes. Such wrong usage can result in severe soil compaction and
erosion. Viable alternatives to existing logging technologies need to be considered, and the
ecological or silvicultural implications of these technologies investigated (see Box 4.1).
Controls over harvest volumes, extraction practices, and adherence to logging guidelines need
to be strictly enforced. The management of natural tropical forests requires sound logging
and harvesting plans not only to contain damage to the residuals, but also to improve the
regeneration, growth, and yield of the forest. Premature harvesting of regenerating forests, or
overharvesting, need to be avoided to prevent permanent damage to the forest.

Box 4.1. Harvesting Methods in Southeast Asia
The severityand typeof damage in loggingareas varies with fellingintensity,but is greatly influenced
by the log extraction system utilized. Tractor logging predominatesin SoutheastAsia and it is on this
extractionmethod that most data on logging damage are available;the ecologicaleffects of usingwinch
lorries, high-leadlogging, and skyline systemsall need to be explored.Pit sawing,chainsawmills, and
portableband sawsused in conjunctionwith extractionof sawntimberby farm tractors,beastsof burden,or
hurmanpower is provingto be a viablealternativeto more capital-intensiveloggingmethodsin someareas.
To date, however,neitherthe ecologicalnor silviculturalimplicationsof such low-intensitymethodshave
been investigatedin the region.
As logging is increasinglyrelegated to areas with steep terrain, interest in cable logging systemsis
growing. High-lead logging has been, and continues to be, used in a few concessions in the region.
However,fairlyhigh costs and maintenanceproblemsalong with evidenceof severedamageto soil and the
residualstand are causingloggersto turn towardother methods.Skylinesystemsin whichthe logs are lifted
off the groundand movedhorizontallyon a cablesupportedby two spars are being tested in the Philippines
and are attracting attention elsewhere. If properly employed, logging damage associated with skyline
systemscan be much lowerthan more conventionalsystems.
Cost-effectiveness,however,needsto be determinedbeforeskylinesystemsare widelyadopted.Lackof
road and skid trails is an obviousadvantageof skylinelogging,especiallyin steep terrain,but post-logging
accessfor the purposeof silviculturaltreatmentsis therebyreduced.
-

Based on Putz and Ashton (1992)
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Box 4.2. Forestry Research Expenditures and EconomicReturns
Expenditureon forestryresearchin the tropicalregionswas about $250millionin 1990.In comparison,
the UnitedStatesForest Servicealonespent $180 millionon researchthat same year;and total expenditure
on agriculturalresearchin developingcountrieswas around$3 billion.
As a proportionof the valueof forestproducts,the forestryresearchexpendituresin developingcountries
fall in the range of 0.05 to 0.12 percent,considerablybelowthe share of agriculture,and about five times
lowerthanthe comparablefigurefor forestryresearchin developedcountries.
Technologyresearch is an importantsource of productivitygrowth.In World Bank-assistedforestry
projectsthat had researchand other technologicalimprovementsas components,increasesin production
were found to be in the 6 to 50 percentrange,with incrementalratesof return reaching30 percentor more.
The followingbenefitsfrompast forestryresearchin developingcountriesprovidereassurancethat increased
investmentin researchhas the potentialto pay handsomereturns:
/ Research in Malaysia has permitted that country to increase the number of species it uses
commerciallyto more than 100 and contributedin a major way to the five-foldincrease in rubber yields
achievedsince 1920.
/ Geneticimprovementresearchover the past 15 years in Brazilhas resultedin eucalyptusyieldsthat
havedoubledfrom 30 to 60 m3/hectareper year.
/ Provenancestudies of two species of Central Americanpines (Pinus caribaeaand P. cocarpa)
indicate that knowledgeis already sufficient to increase productivityof these two planted pines by 30
percent.
There is growingrecognitionof the high pay-off that can be earnedfrom investmentin socioeconomic
policy research aimed at increasingthe understandingof the underlying causes of deforestationand of
incentivepoliciesthat will encourageimprovedconservationof forestresources.This type of researchwill
feature prominentlyin the agenda of the recently establishedCenter for InternationalForestry Research
(CIFOR)in Bogor,Indonesia.
- John Spears

Forestry research is not supported by adequate funding. Expenditure on forestry research
in the tropics is about $250 million a year, or 0.05 to 0.12 percent of the value of forest
products. In India, forestry research expenditure is less than 0.01 percent of the value of
forest products consumed each year; in Malaysia, it is about 0.02 percent of the timber
export. In contrast, the total expenditure on agricultural research was $3 billion in 1990. In
Asia (excluding China) fewer than 1,000 scientists work in forestry compared with 5,000 in
rice research alone (World Bank 1992b). Part of the reason for the neglect of forestry
research is the long gestation (frequently 20-40 years) inherent in such work, even though the
returns to research are known to be high (see Box 4.2). Additionally, valuable long-term
observations are forgotten or lost, and known research results not applied. For instance, many
of the timber stand improvement practices, like girdling of derelict trees, liberation thinning,
and climber cutting have been unsatisfactorily implemented. Large areas of logged forests
remain untreated.
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Box 43. The Cost of Not Adopting Technologies-An

Example from India

In a recent exercisein AndhraPradesh,India, outdatednurserypracticeswere identifiedas one of the
mainimpedimentsto forestrydevelopmentin the state.Thesepracticeswere detrimentalto both public and
privateplantings,as farmersoften obtainedtheirseedlingsfromgovernmentnurseries.Poorseedlingsled to
poorphysicalyieldsand, therefore,to low financialreturns.Lowreturnsdampenedthe privatepropensityto
invest in forest plantations.
Let us look at a typicaleucalyptusplantationof 1,700plantsper hectare.The incrementalcost of using
improved nursery techniques--such as the substitution of root trainers for polybags and culling of
seedlings-is about Rs.8,500(US$285)per hectare.While traditionalpracticesyield7 m3/ha per year,the
improvedtechnologiesgenerateabout 20 m3/ha-an incrementalrate of return of 34 percent.This is an
extremelyattractiveincentiveto investin plantations.
The case illustrateswhy farmersin other partsof India havebeen willingto pay up to 10 timesthe price
chargedby public sectornurseriesto acquirequalityseedlingsfrom privateproducers.It also explainswhy
casuarinaplantationsin the eastern part of AndhraPradesh,where relatively high-qualityseedlingsfrom
privatenurseriesare available,haveprosperedwithoutgovernmentsubsidies.
Over the years, publicly sponsored eucalyptusplantationshave expandedto 110,000hectares in the
state. Even if a proportionof these plantingsare on poor lands that yield-with improvedtechnologies-12
to 16 m3/hectareof wood (against20 to 25 m3 on privatefarms),the retums wouldreach 15 percentto 20
percentrespectively.This is higher than the opportunitycostof capital,which in India is about 12 percent.
Or to look at it from another angle: obsolete practiceshave cost A.P. state between Rs.2.1 and Rs. 3.8
billion. This is equivalentto US$73 to US$127million,assumingyields of 12 m3/ha for the former,and
16 m3/ha for the latter.
The inescapableconclusionis that high economicbenefitsare being sacrificedby privateinvestorsand
societyby not adoptingrelativelysimple,known,but substantiallyproductivenursery technologies.
-

Arnoldo Contreras-Hermosilla

On the one hand, inadequate financial investment in research and development has been
attributed to slow progress in several areas. Dr. Wan Razali Wan Mohd. identified these areas
as: genetic tree improvement, ecologically sound silvicultural and management practices,
appropriate technologies for the economic recovery of harvestable timber, and
commercialization of nontimber forest products. On the other hand, these limited funds have
not always been spent wisely. Most of the money has gone for research, not enough for the
dissemination of research results-even though it has been estimated that technology transfer
requires ten times the funds needed for the actual research. The costs of not adopting
available technologies can be extremely high (see Box 4.3).
In the plenary discussion, seminar participants voiced their opinions on the problem areas
that could be taken up by research. They expressed disappointment with the selective logging
systems in the region and called for improvements in the technology of selective cutting,
information on better extraction methods than presently used, and better data on treatments to
enhance the growth of residual forests. The complementary role of plantation in
compensating for overcutting in natural forests was recognized. There was enthusiasm for
applying the planting techniques of native dipterocarps in plantations, logged over forests,
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and reforestation programs, as demonstrated by Dr. Willie Smits in East Kalimantan,
Indonesia. Participantssuggested that EDI support a field trip to East Kalimantanfor forest
researchers and extensionists to review the research results in this field. (A field trip was
organized November 8-10, 1992 by the Indonesian Ministry of Forestry, TropenbosKalimantan,and EDI as a follow-up to the seminar recommendation.)
The Indonesian Selective Cutting and Planting System
Although clear felling with natural regeneration and clear felling with replanting are
allowed by decree in Indonesia,only selective felling, called the IndonesianSelective Cutting
and Planting System is applied widely. This method, known locally as TPTI (Tebang Piih
Tanam Indonesia),replaced an earlier method (the TPI) in 1989. This was derivedfrom the
Philippines Selective Logging System. Variations of this selective felling is now widely
applied throughouttropical moist forests in Asia and the Pacific. In PeninsularMalaysia,it is
called the SelectiveManagementSystem.
The TPTI is based on the assumptionthat if an adequatestand of sound commercialtrees
of 20 cm diameterat breast height (dbh) or more are left as residuals afterlogging, they will
become economically harvestible timber in 35 years after logging. The TPTI prescribes
logging to a prescribed size limit (53 cm dbh in Indonesia at present); liberation thinning to
release nucleustrees for re-seedingand regeneration;planting of seedlingsto enrich the stand
if necessary;and subsequenttending and liberationthinning.
Even though selective felling has become the prevalent practice in managingdipterocarp
forests in Asia, and is fervently advocatedby many a local Forestry Departmentin the region,
its validity has lately been questioned.Indeed, it has been arguedthat the selectivefellingsare
devoid of the ecological basis for managing dipterocarp forests (Appanah and Weinland
1991). Some of the basic assumptions of selective fellings which are being called into
question (World Bank 1993) include:
i The growing stock left for the second cut may be suppressed individualswith small
crowns and thin stems, and may suffer breakage following opening of forest.
Alternatively,the individualsmay be inherentlyslow growingones.
/ The 25 nucleustrees per hectare to be left behindto form the next crop arenot always
available. They may also be difficult to secure because in virgin stands intermediate
classes of commercialspecies are usually absent; if available, they are often heavily
damaged during logging, and will either perish or not grow with the expectedvigor in
subsequent years.
/ The regenerationof young commerciallyviable trees needed for sustainabilitymay be
inadequate; if present, these trees may be patchily distributed. Silviculturaltending to
release the young trees are seldom applied, and when done, may be too late for
effectiveness.
$ Althoughconsideredsimple in theory, at an operationallevel selectivefellings (suchas
TPTI) are extremely complex. It is difficult to control logging operations closely to
minimize damage to the small residual trees. Logging damage to residualsusually
amountsto about 35-50 percent, and even higher on hilly sites (where much of current
logging is confined).
/ Selective fellings also increase the temptation to relog a regenerating stand
prematurely. Incomplete initial operations, highgrading, changes in acceptability of
species or size limits result in early reentries.These reentriesare illegalanddestroythe
sustainabilityof the residual stand.
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/

Selective fellings-including the follow-up monitoring requirements they impose-are
too demanding of forest managements skills, which are in short supply in the region.

The selective felling system may no longer be adequate to manage large areas of tropical
forests. A similar conclusion was reached regarding the Selective Management System
practiced in Peninsular Malaysia (Appanah and Weinland 1991).

New Approaches to Management
A single silvicultural system cannot match with a resource as broad and variable as the
tropical moist forest (Appanah and Weinland 1991). Where intermediate size classes of
commercial species are depauperate, selective fellings cannot succeed. However, under the
situation prevailing in the region, short of a drastic change, some improvements to selective
fellings may help. These include directional felling, and better extraction methods to reduce
logging damage, prohibiting premature reworking of areas, leaving seed trees in even
distribution, minimizing roadage and log landings, planning for roads and skidding set-ups,
and reforesting completely denuded sites (e.g. log landings). Appanah and Weinland (1991)
contend that adhering to a single system limits the options; they promote application of a
variety of systems that are specific for the site.
Putz and Ashton (1992) also believe that a single silvicultural system cannot sensibly be
mandated for the moist tropical forests. They advocate the move, where applicable, toward a
60- or 70-year shelterwood system, based on seedling regeneration. This can be more costeffective than selective fellings. The Indonesian Ministry of Forestry has acknowledged that
such a monocyclic prescription may be feasible in that country. In the Indonesian Tropical
Forestry Action Plan, it is stated a move to the longer cutting cycle would shift the sustainable
annual cut from 38 million m3 per year, to 31 million m3. The latter figure is believed to
approach the current sustainable cut.
Another attractive solution proposed is enrichment planting for heavily logged dipterocarp
forests (Smits 1993). The forest is planted twice, initially with an overstory building-phase
species, and then with dipterocarps. The fast growing trees can be harvested for timber or
paper pulp after 15 years. The dipterocarps, released from shade suppression and root
competition, can then grow to harvestable size in 50 years. Enrichment planting (or line
planting) was tried in the dipterocarp forests in Peninsular Malaysia in the 1970s. A survey
conducted in 1972-73 found the survival rates of enrichment planting to be poor, though
there were some areas where it was a success; overall, the degree of success was not
commensurate with the cost of investment (Appanah and Weinland 1993). However, Smits'
model approaches plantation forestry in the intensity of management and alteration of the
forest composition and structure. Previously, enrichment planting was done with plants raised
from seeds or wildings. But Smits (1993) contends that dipterocarps can be propagated from
cuttings and inoculated with root mycorrhiza using special techniques he has developed in
East Kalimantan, Indonesia. The success of the Smits method would call for a further review
of the enrichment planting model. Demonstrations of the propagation method, large-scale
trials with the propagules, and economic evaluation of the plantings are urgently needed. An
issue that needs to be addressed is the technical feasibility of harvesting the building-phase
trees without much damage to mature-phase trees. Another issue that could be considered is
the conversion of some areas of imperata grasslands into dipterocarp forest (see Box 4.4)
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Box 4.4. Rehabilitatng ImperataGrasslands
About 100 millionhectaresof grasslandin SoutheastAsia that were once forest,or undersome formof
agriculture,are now colonizedby Imperatacylindrica (Spears1993).Indicationsare that the noxiousweed
is taking more land out of productivityevery year. Of course, good imperatasites can be rehabilitatedby
using either chemicalsor vegetativecover crops, but at a price. In a number of projects, particularlyon
some of the westem islandsof Indonesia,grasslands(calledalang-alang)are being rehabilitatedand put to
productionforcash crops(eg, rubber),or retumedto agriculture.
There is anotherside to the imperataproblemwhichneeds review:its hazard to the remainingprimary
forest, or even to logged-overforest. Grass fires common in imperata areas (imperata is a fire-climax
species) will not cause primaryforest to burn becausethey do not become hot enough.However,there is
evidencethat secondaryforestwill igniteand causeseveredamageto the residualtrees. Suchfirescould also
becomehot enoughto ignitethe primaryforest.The interfacesbetweengrasslandand secondaryforest,and
between secondaryforestand primaryforestare becominglongereach year.It wouldbe prudentto review
whether imperata is spreading at an unwelcome pace and whether or not it is a hazard to forest
sustainability.
Imperata sites will vary from being genuinelypoor to quite good, but regenerationto other climax
associations is interruptedby the efficiency of imperata as a colonizer. Good accessible sites can be
reclaimedfor agricultureor cash crops, and thereare manyprojectstacklingthese sites. Remoteareascould
be reclaimedfor tree plantationsof either short rotation species for industrialcellulose,or long rotation
species(e.g., Gmelinaarborcaor Paraserienthesfalcataria)for veneeror constructionwoods.Some sites
could possiblybe returnedto dipterocarpforest,thoughthe potentialfor usingthe techniquesdevelopedby
Dr. Willie Smits in East Kalimantanwould probablybe best employedin logged-overforestswhere there
maybe possibilitiesof suitablesoil micro-organismsto supportthe dipterocarps.
-
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5
Conclusions and Recommendations
The central message to emerge from the seminar is that natural forests have multiple uses
and multiple users. These forests have value to society for more goods and services than just
timber. Other benefits include nontimber products, environmentalservices, aesthetic beauty,
and conversion of some land for agricultural or livestock. Therefore, natural forests need to
be managed for multiple use.
The principle of multiple-use recognizes that a variety of goods and services can be
produced from the same land, either simultaneouslyor serially, and that such management
can greatly increase the net value of the forest (Panayotou and Ashton 1992). Figure 5.1
presents an overview of the factors that must be considered when devising multiple-use
managementplans for natural forests.
Multiple-use management does not imply that all possible forest uses should occur in the
same place at the same time. There will, undoubtedly,be some conflicts in the uses, and many
trade-offsinvolved.Forest managerswill have to resolvethese conflicts by encouragingsome
uses, while discouragingothers. They will need to considerthe costs and benefits of each use
to determine the optimal mix of differing uses on a single forest plot (Panayotouand Ashton
1992).
A second message to emerge from the seminar is that the demands placed by society on
forestry institutions have changed in the past four decades, but the forestry institutionsremain
unpreparedto cope with these changes. In addition to basic forestry practices of the past (eg,
protection,management,harvesting, and regenerationof forests), Forest Departmentsare now
expected to deal with the new agenda arising out of national legislations, international
commitments, and pressures from local citizens' groups (e.g., protection of forests for
biological diversity, soil erosion, community management, etc.) Few foresters have been
trained in these new areas.
The principles of forest management need to be redefined-from tree management to
ecosystem managementin which people play the most significant role. Expertise should be
brought in from other disciplines-ecology, sociology, economics, law, community
organization, institutional development,and so forth-to meet the new demands on forestry
to protect the environmentand the forest dwellers.
A third messagethat emerged was that Asian forests are in crisis: by current trends nearly
half of the original 725 million hectares will disappear by the year 2000-most of them in
India, Nepal, Philippines, Sri Lanka, and Thailand. The current establishmentof plantations
might ease the demandfor fuelwood and timber, and the investmentsin reforestationperhaps
reverse the current situation in the next few decades. However,unless forests are seen in new
light-as having an economic value to individuals, local communities, and national
governments; and can be used to fuel economic development and alleviate poverty-the
investmentsmay not have a salutary effect and Asian forests will remain in crisis.
The Three Failures
Behind the crisis in Asian forestry lie three major failures. These failures are associated
with economicpolicy, institutional change, and technologicalimprovement.The seminar on
"Forestry Management for Sustainable Development" focused on the problems and
solutions relatingto these three themes:
37
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The failure of economic policy has been attributed to the divergencebetween private and
social costs. Those who destroy forests-whether for agriculture,fuel, or logging-and enjoy
private benefits, do not pay society the full cost of their actions. These actions frequently
result in soil erosion, loss of biological diversity, or release of carbon dioxide from forest
fires. It might be necessaryto internalizethe costs of some of these externalities.
To discourage ecologicallydamaging harvesting methods, and to promote sustained-yield
managementpractices among loggers, the stumpage fees need to be increased to match the
full replacement cost of felled trees and also to capture maximum rent. A refundable
performancedeposit-equivalent to the estimatednet profitabilityof logging-might help to
squeeze out the windfall profits and make logging an enterprise offering normal rates of
return. Reforms in concession policies were recommended, to provide for: security of
licenses up to at least the second cut, legal transfer of licenses to enable consolidationof
ownership, and full responsibility by concessionaires for all logging actions. A clear
definitionof propertyrights, particularly customaryand communityrights, is essential to help
protect the forest dwellersand the natural forests.
The restrictions on the export of logs-referred to as "cheap log" policy-is a politically
sensitive topic in several countries. There is belief that a "log ban" can generate more
employment, increase government revenue, enhance value-added in processing, protect
"infant" wood industries,and safeguard the environment.A number of participantswere not
swayed by the World Bank's economiccase against the ban on log exports (see Box 2.1). Log
ban is politically popular in Indonesia, Peninsular Malaysia, Philippines, and Thailand; this
policy is unlikely to be reversedin the near future.
The failure of forestry institutions to anticipate and adjust to new demands by society is
noticeable in the near absence of change in the structureand functioning of these institutions
in the past 40 years. However,during the 1990sand in the 21st century,these institutionswill
face increasing pressure to do more in basics (such as, protection, management, harvesting,
and regeneration of forest) and in new agenda items (such as, biodiversity, watershed
management,etc.). Judging by worldwidetrends, the financial and human resources available
to performthese tasks are likely to remain constant,at best, or possibly declinein real terms.
In view of these limitations,the central question is: What role should Forest Departments
play in the 21st century? Seminar participants acknowledged that institutional changes are
already at their door-step and that many of the responsibilitiescurrently shoulderedby Forest
Departments will have to be shared with others. The "others" include nonforestry public
sector institutions (in the field of environmental protection, biodiversity, agroforestry), the
private sector (in planning, management, and harvesting of forest), and local communities
and/or NGOs (for help with nontimber products, community forestry, and forest protection).
In the 21st century, Forest Departments might be required to confine themselves to policymaking, regulatory, and monitoring roles; other tasks could possibly be performed by the
private sector, communityorganizations,NGOs, consultingfirms, and so forth on a contract
basis.
Technological failures were placed in three categories: inadequate knowledge of forest
growth and inadequate understanding of the complexity of tropical forests; improper
planning, controls, and execution of tree harvesting; and poor research and/or ineffective
application of research results. However,technologicalconstraints are less severe than social
and political constraints. Sustained-yield management of tropical forests is technically
feasible, even though its practice has been rather limited.
Several solutions to the technologicalproblemswere discussed at the seminar. First, funds
need to be increased for forestry research in priority areas (e.g., tree genetics, sustainable
managementsystems, and better harvestingmethods). Some of the research in these priorityareas could be initiated by the newly formed Center for International Forestry Research
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(CIFOR) in Bogor, Indonesia. Second, improvementsare needed in disseminating known
research results, particularly at the national and provincial levels. The initiative taken under
the Forest Research Support Programme for Asia and the Pacific (FORSPA), Bangkok,
Thailand to network with national research centers and provide research results on CD-ROM
is a good beginning to make research informationavailable in the field. Finally, the use of
low-impact harvesting methods to limit logging damage, the application of multiple
silvicultural regimes, and employmentof enrichmentplanting for logged-overareas are some
of the new approachesavailable to manage natural forests on a sustainablebasis.
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