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1. INTRODUCTION

1.1 BACKGROUND

Mangroves in Indonesiare underintense pressure fromcompeting resourceuses. Their
exploitation forcharcoal, woodfish ponds, or similarproductive uses’ is oftendone on the
grounds of narrow economievaluations which focus on only a single use of the mangroves.
Economic analyses which focus on the multiple-use aspects of mangniNegprescribe
management practicashich have lower rates of conversi@nd exploitation; some level of
‘conservation’ makes economic sense. This study relies on such a ‘multiple-use’ falmyelop

— and apply — aframework which assists in selecting an economically optinmangrove
management strategy for any given area.

Indonesia’s mangrove resources are significant both in their areal artéim their importance to
economic production. Of 14dillion hectares oforest in Indonesiaywetland forests comprise
almost 30 millionhectaresandmangrove forests account for overndillion hectares of these
forests. As shown in Table 1.1, the most extensive mangrove faresisund orthe islands of
Irian Jaya, Sumatra, and Kalimantan. Although Java and Sulawesi also at ohedieméensive
natural mangroves, theyave been increasingtjepleted byhuman population growtland other
pressures.

The resourceconflicts whichoccur in mangrovaise are by nomeans peculiar tdndonesia:
experience in other tropical countries, those in Southeast Asia in particular, has shoproprat
management of the resource can avoid conflict and ensure long-term sustainabilihahtieve
ecosystems. It is equally clear, however, thasinglesolution toproper mangrove management
can be applied tall mangroveareas in Indonesidyoth the problemsand solutions, are quite
diverse.But failure to find and implement theappropriate management strateggn lead to
substantial economilmsses,ecologicaldegradationand —where mangroves support important
traditional livelihoods — increased social and political instability.

Table 1.1
Mangrove Areas in Indonesia

Irian Jaya 2043 000 hectares
Sumatra 391 335
Kalimantan 383 450

Riau 276 000

Maluku 100 000

Sulawesi 72 800

Java 50 000

Nusa Tenggara (East and West) 5 500

Bali 2 000

Total Indonesia £25 000 hectares
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Both the economiandecological importance of mangroves is becoming waslbgnisedwithin

Indonesia. A National Mangrove Committee exists which has the function of identifijiicgl

mangrove areas. Indonesi&orestry Departments, which in mosases haveuthority over

mangroveexploitation, are seeking technicasolutions for sustainable mangrovase. Where
mangroveareashave been proximate to industrisites, theyhave attimes beenthe focus of
environmental impactesearch. Morerecently, the Ministry of Statdfor Population and
Environment (KLH), hasstarted toassess the role of mangrove management ibroader
programme of Marine@nd Coastal Environmental Management. This latter focus be@n one
component of the Environmental Management Developmemdonesia (EMDI)Project,which

is funded by theCanadianinternational Development Agency (CIDAnd isjointly designed and
implemented by KLH and Dalhousie University, Halifax, Canada.

Interest in mangroves imdonesiastems from a number of reasons, but standout asbeing
particularly important in théroadercontext of developing a mangrove management strategy: (i)
theeconomic valuef some single component of thesource isoften verysignificant, although

not always obvious; (ii) thecological linkagedetween different components of the mangrove are

also very significant, although often fraught with uncertainty. Thesdauators alonémply that

improper management of one component of the resource, such as forestry, can result in significant
economic losses elsewhere, such as offshore fisheries. This suggests that the use of some form of
economic analysis, ongapable ofincorporating the ecological linkagesan provideimportant
information on the optimal use of the entire resource base.

Such analyseare not uncommon(see Hodgsorand Dixon [1988], Dixon [1989], Ruitenbeek
[1990a;1990b]) for establishing the conditions under which conservation of some parts of a critical
area areeconomically justified. Key aspects of such analyses, howdude recognising that

some components have economic value even if there are no ‘marketed’ goods or services involved,
andestablishing the ecological linkagbstweenthe variousresourcecomponents. Aeview of
traditional uses of non-timber forgstoducts inSoutheast Asidde Beerand Mcdermott [1989])
shows, for example, that traditionalintradeduses of forestproducts can be @&ubstantial
component of local economies. Further, in the case of mangtmeasi-basedorrelation studies

such as that in Westava (Naamin [1987ndthe Philippines (Eusobio, Tesorand Cabahug
[1987]), and specific studies of linkage mechanisms (Robertsdiongi, and Boto [1988];
Robertson, Dixon, and Daniel [1988]; Robertson Daniel [1989]; Robertsoand Duke [1990];
Williams and Cappo [1990])demonstratéhe dependenciesrhich existbetween differenparts of

the ecosystem. An important conclusion of this work is that — althouglpréogse linkage
mechanisms mayliffer from one site to the next effshore fishery productivity isstrongly
correlated to the area of mangrovdsglines in mangrovarea —throughreducingfish or shrimp
nursery habitats or losses in other ecological functiodscreasaear-shoreand off-shore fishery
yields. Inareas ofSumatra this linkage is so stromgd soobvious that local fishermen are
voluntarily replanting mangroves — in places where they have deggeted — in amttempt to re-
establish fishery productivity which has been lost.

In summary, it issuggestedhat, where economic analyses recogniee untradedgoods and
services associateglith mangrove ecosystemandalso recognisethe linkages existindgpetween
their various components, they can provide important informatiafetision-makers in selecting
optimal management strategies.
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1.2 PURPOSE

The general objective of this study is to contribute to a mangrove manageanezwork which
is adequatelylexible to beapplied to differentmangroveareas inindonesia. This framework
essentially consists of the following five steps:

l. Identifying Key Productive Uses and Functions of Mangroves

Il. Identifying the Linkages between the Uses and Functions

Ill.  Selecting Management Options

IV. Specifying Management Objectives

V.  Evaluating Options
It is clear that significant scope is provided within this framework for addressing many problems of
‘optimal’ resource use where multiple uses available. Step IV andStep V, inparticular, can
become quite complewhere multiple management objectivedealing with scientific, ethical,
political, economic, or sociafactors arise. This studyfocuses primarily on theeconomic
dimension of the evaluation task in prescribing optimal resource use.

In applying this framework, empirical work focuses on approximately 300,000 ha of mangroves in
the Bintuni Bay area of Irian Jaya, in eastern Indonesia. Figure 1.1 shows the location of Bintuni
Bay. The bay supports an important shrimp export industry, and caestasupport some 3000
households in a mixed economy of farming, wages, and traditional mangrove uses. Piressures

a woodchip export industry pose a direct threat to the mangrove ecosystem. Recent interest in the
area has led to a proposed Bintuni Bay Nature Reserve which would protect approxz®ateto

ha of the ecosystem, 60,000 ha of which is in the bay itself. Also, in early 1991, KLH initiated a
pilot Integrated Regional Environmental Development Program (INREDEP) iar¢agvhich is
intended to provide a basis for integrated management of all components of the resource base.

The specific objectives of the empirical work relating to Bintuni Bay were:

< to conduct a household survey which would assist in providiggaatification
of the value of traditional uses of mangroves in the Bintuni Bay area;

e to conduct correlatiostudies todescribethe ‘economic linkageshetween the
formal sector economy and the traditional economy; and,

e to conductcost benefit analyses whidhcorporate ‘ecological linkages’ and
appropriate constraints to evaluate different management options forebkty
component of the mangrove resource.

Specific recommendationgelating to Bintuni Bay and general recommendationlating to
mangrove management elsewhere in Indonesia are based on these analyses.

It is important to note that the study does not attempt to prescribe a single mamgragement

strategy which can be applied to all mangrove areas in the country. The framework wisel, is
however, can be used elsewhere andreover, some of thgeneralconclusions arising from the
analyses can be applied to other mangrove areas.

It is also important taealisethat, althoughstudieselsewhere demonstratiee linkagesbetween
the productivityandfunctioning of various mangrove ecosystem components, no aualyses
have beertonducted aBintuni Bay. Furthermore, the wonlindertaken here conducts no such
analyses. The approach used here, rather, is to rely on evidence elsewhere that sucleXistages
and to conduct ‘sensitivity’ analyses under different types of linkage assumptions.



Figure 1.1
Location Map of Bintuni Bay
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1.3 INFORMATION SOURCES AND METHODOLOGY

Experiencewith mangrove management in Indonearal in other Southeast Asian countries has
provided a rich literature which describes the potential uses for mangrove areas. A summary of the
Indonesiansituation is provided in Soemodiharjo (1987and in Silvius, et.al. (1987); other
Southeast Asian countriese addressed imeviews byUmali, et.al. (1987)and Chua and Pauly

(1989). Work in the BintunBay areabuilds on earlier conservatiorsite identification work
conducted by Petocz and Raspada (1984) and a preliminary resource inventory by Erftemeijer, Allen
and Zuwendrd1989) whichled to aproposal to establish a conservation site — the Bintuni Bay
Nature Reserve —in the area.

To supplement published work, extensive discusswgre heldwith governmendepartments in
Jakarta and the regions. In particular, this involved collectptp-datedatafrom departments of
forestry, fishery, trade, industry, statistics, as well as local government authorities. It should be
noted that, in addition to the analytical work conducted at Bintuni Bay, mangrove sites were visited
in West Java and South Sulawesi to ensure that the general framework had broad applications.

Although significant amounts of information were available for traded goods — such as shrimp and
chipwood exports — few dataere available on the value of the loaades. Ahousehold survey,
consisting of 101 households in 6 villages, wihasrefore conducted toprovide primary data
estimating the scale and value of traditional mangrove uses in the Bintuni Bay area.

The householdlata areanalysedalong with other information otradedgoods, to estimate both

the traded and untradedhlue of goodsandservices associateglith Bintuni Bay mangroves. In
addition, correlation studies using qualitative dependent variable techniques of econometric analysis
are conducted tidentify some of the key economic linkages whiekist. In particularthese
techniquesattempt to addresswhether individuals’ reliance on traditional mangrawenting,
gathering and fishing will baffected by increasedevelopment inthe area. These analysegre

all undertaken with a view to providing input to a cost benefit ana{@i#\) of different forestry
managemenbptions. TheCBA reflectsboth economicand ecological linkagesand assesses
forestry options ranging from clear cutting the mangroves to the imposition of a complete cutting
ban. Because ecological linkages have often ggwmred inpast decisions, a key component of

the CBA is to assess the ‘economically optimal strategy’ under different assumptiecdanfical
linkages; thiscapturessome of the uncertainty inherent in ecosystem behaviour, while also
providing decision-makers with information about the potential economic losses associated with an
‘incorrect’ decision.

Finally, the preliminary results of the analysisre discussedxtensively at two workshogld

in Jakarta. The workshop participants consisted of individwéls scientific or management
interests in the various mangrove resource components, as well as speciagstsiicevaluation
and datecollection involvedwith Indonesia’s current efforts ithe area ofnatural resource and
environmental accounting (NREA). A common concern raised at both of these workshops was the
lack of consistentatawithin Indonesia’sinformation system. While this problem is likely to
persist for some time, it is relevant to note that, for this study, the general approaclaggaireo
and cross-checknformation from multiplesources Where conflicting information still existed
(such adiscrepancies betwegihysicalandmonetary accounts, aliscrepancies between fishery
productionand exports)and could not bereconciled,the actuakourceusedwas the one that had
involved the least amount of analysis or second-hand interpretation.
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1.4 OUTLINE OF REPORT

Chapter 2 focuses on the five steps in the mangrove managfametvork,addressingsome of

the general concerns which must be considered in each step, and then illustrating how Bintuni Bay
and two other sites fit into the overall framework. Chapter 3 addresses a number ofelsgings

to cost benefit analysiand the economic valuation of mangroves, including: the meaning of
‘environmental functions’ in an economic context; ecotourism potential; biodiversity; the role of
resourceaccounting; andmacro-economigolicy. Thespecific results of the BinturBBay case
studyare presented i€hapter 4. Chapter 5 therovidessome general recommendations and
follow-up actions. It is important to note that — because there isustirtainty in the extent of
ecological or environmental impacts whiehill arise from different mangrove management
strategies — the type of follow-up actions actually taken by the Indonesian governmeteperiidl
significantly on theirdegree of‘risk aversion’. Therecommendationsnd actionsdescribed in
Chapter 5 are premised on a relatively conservative or ‘safe’ approach.

To supplement the material in the these chaptesgparate compendium of annex@svides
additional statistical information on BintunBay (Annex 1), copies of thehousehold survey
instrument (Annexes 2 and 3), and household survey and CBA results (Anrenas)4 Annex 6
provides amore detailed discussion on the use of economic instruments rfangrove
management.



2. OUTLINE FOR A M ANGROVE M ANAGEMENT FRAMEWORK

2.1 BACKGROUND

As mangroves inindonesiafall under the jurisdiction of the Forestrydepartment, most
management responses to date have involved working within a systemdekighates mangrove
areaseither as “protection forests™production forests”, or “conversion forests”, thatter
involving permanent conversion to some other land-use. Management strategies hinciskds
on establishing conservatioareas, undertaking selectiveutting, promoting replanting of
mangroves, or enforcing “greenbelt” regulations. The purpose of the greenbeltnisutethat a
belt of mangrove ismaintained betweempen water and the production or conversioarea.
Proposed reforms in greenbelt regulationif requirethat the actual width be a function of the
tidal variation in any given mangrove area; in Bintuni Bay, for example, the grearhgit need

to be almost one kilometneide because athe hightidal variation. Inaddition tothesepurely
“forest-based’managementptions, therehas beersome attempt to promote “multiple uses” of
mangroves, especially thosevolving forestry and aquaculture. Inmost caseshowever, no
formal assessment of the management options has occurred. Indeed, quite dftemalgement”
options arevery restricted becaughey are introducednly after much of theresourcehas been
cleared; replanting may in such cases be the only viable option.

Given the importance of the mangrokesource,and given thatthere is aneed to do forward
planning to ensure that the resource is used sustainably, it is appropriate to develop some formal —
yet relatively simple —procedurefor selecting theoptimal managemenbption. As stated
previously, it is notexpectedthat a single management respong#i be appropriate for all
mangrove areas. I, however, appropriate toutline a managemeritamework which can be

applied to any given area and which will, in the eoffer decision-makers anbjective method of
selecting an appropriate mangrove management response. This chapter outlinefasnetvak

and illustrates how it can be applied to three quite different sites in Indonesia.

2.2 GENERAL FRAMEWORK

The general framework consists of the following five steps:

I Identifying Key Productive Uses and Functions of Mangroves

Il. Identifying the Linkages between the Uses and Functions

Ill.  Selecting Management Options

IV. Specifying Management Objectives

V.  Evaluating Options
The procedurd@nvolves, in a sense, an expansion of the typfsalgle-resource” management
problem which normally addresses only the tstesteps. In dconventional” forestry project,
for example, different management optiare selectedSteplll) andtheseare evaluatedStep V)
to achievesome management goal (StBf) such as profit maximisation consistent with a
sustainable harvest. While these steps are still critical in a “multiple-use” context, it is also — for
mangroves — necessary to enumerate all of the potentialndé@snctions of mangroves (Step )
and the linkages between them (Step ).

This method can beharacterised as ‘@uilding block” approachbecause it requirethat the
manager explicitly recognises all of the “blocks” (forestry, fishery, traditional use, erosion control,
etc.) in the mangrove ecosystem, as well asinterdependences arthkages between these
blocks. Only when all of the blocksave been specified cdine manager be assurédat some
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optimal resource use will be achieved. The following sectimseribe infurther detailhow each
of these steps is accomplished, and what factors should normally be considered at each step.

2.3 IDENTIFYING THE USES ANDFUNCTIONS

Most conventional approaches to mangrove management focus entirely diffetfemt marketable
uses of the mangrove wood: timber, pol@gwood, charcoal, or woodchips fpulp. Thisfirst

step must, however, also recognise that mangroves support other productive usesfishmiieas

or traditional activities) or perfornmportant functions (such as preventing coastal erosion or
maintaining biodiversity). In particular, it must lbecognisedthat not all of these uses or
functions flow through formal marketsd havesomeprice attached tahem. Evenwheresome
market transactions occur, the market pricesatonecessarily refledhe value of theparticular
good or service being provided by the mangroves.

Examples of potential usesdenvironmental functions of mangrovage shown in Table2.1.
The categoriesare similar to thoseenumerated byMcNeely (1988), in that they distinguish
between productiveses of goods (some of whighe sustainableand some of which involve
conversion to different land-uselnd the production ofsome service interms of regulatory,
carrier, or information functions. Although in principdach ofthese uses or functions might be
attributed taany mangrove area, in practice the first step in the mangrove manageanezork
will involve selecting those key usasdfunctions whichappeara priori to be economically or
ecologically most important for that area.

Table 2.1
Examples of Uses and Environmental Functions of Mangroves

Sustainable Production Functions Regulatory or Carrier Functions
Timber Erosion Prevention (Shoreline)
Firewood Erosion Prevention (Riverbanks)
Woodchips Storage & Recycling of Human Waste &
Charcoal Pollutants
Fish Maintenance of Biodiversity
Crustaceans Provision of Migration Habitat
Shellfish Provision of Nursery Grounds
Tannins Provision of Breeding Grounds
Nipa Nutrient Supply
Medicine Nutrient Regeneration
Honey Coral Reef Maintenance & Protection
Traditional Hunting, Fishing, Gathering Habitat for Indigenous People
Genetic Resources Recreation Sites

Conversion Uses Information Functions
Industrial/Urban Land-use Spiritual & Religious Information
Aguaculture Cultural & Artistic Inspiration
Salt Ponds Educational, Historical & Scientific
Rice Fields Information
Plantations Potential Information
Mining
Dam Sites
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2.4 IDENTIFYING THE LINKAGES

Once the primary uses and functions are identified, the next step involves identifying the linkages
betweenthe different components. If possible, this step should alsscribethe nature of the
impact and how changes in one component might affect changes in other componemtsvideo
someguidance in defininghe types of linkages which might arisegble 2.2 broadly classifies

two types of linkages: “biogeophysical” linkageand, “socio-economiclinkages. A third
category — macro-economimlicy linkages — is noincluded herelthough it isdiscussed in the
following chapter.

The term “biogeophysical linkage&fers to agrowing concern in Indonesithat — inevaluating
environmental impacts of projects — attention muspdid to those impacts whiclre basically
biological in nature (such as fishery productivity) as well ashttse whichare geophysical in
nature (such as erosion). TaRl€ distinguishesurther between foudifferenttypes of impacts
which mightarise from these types of linkag€a) directpre-emptive use; (b) partial delayed
impact; (c) direct orimmediateimpact; and, (d) catastrophicdmpact. Pre-emptive linkages are
relatively straightforward inthat theyreflect alinkage whereone land-use directlyconflicts with
another land-use; conversioses such as thosiescribed inTable 2.1 fall into this category.
Direct immediate linkagearealso relativelystraightforward inthat theyreflect instanceswhere
changes in one “building block” dhe mangrove (forestrea, for example) immediatebffects
another “building block” (such as fishery productivitygcause ofthe ecological ties which exist
betweenthese two componentsWherethese tiesare relatively weak, or involve substantial
response delays, a “partial” linkageay bespecified. The last category —that involving a
catastrophic impact — might arise because of the non-linear behaviour of ecosystaigkt ibe
characterisedior example, by the complete collapse of one component as a result of only an
apparently small change in some other component. If, for example, mangrove cutting eliminated a
relatively small but critical fishbreeding ornursery habitat, and the entire offshore fishery
collapsed as a result, this could be described as a catastrophic impact.

The distinction between “partial”, “direct” and “catastrophic” impact is — at best — a simplification
of the complex ties which might exist between ecosystem components. The distincifereds
hereprimarily to assist policy-makers innderstandindnow different parts of ecosystemsight
interact. Much of the correlation workndertaken in Indonesidgr example Naamin (1987),
suggests thathere is adirect andimmediate relationshifpetween mangrovarea and off-shore
fishery productivity.

The second type of linkage — that involved with socio-economic adjustments — is potentially much
more important than the biogeophysical linkages; resptimsss for socio-economic adjustments
canoften beexpected to beguite rapid. Thesénkages may be particularigronounced irnareas

where there is high population density. We distinguish between two types of impactsmwigiith

occur through socio-economic adjustments: one involving interadviemeeen traditionalises of

the mangroveand an‘“external” formal sector economyand, one involving a substitution of
activity between differentmangrove components. The first of these is oftessumed to be
important and is regularly put forward as a rationale for disregarding traditional uses of mangroves.
It is arguedfor example, thateconomic developmentthrough expansions in theage sector
economy will decrease dependence tmaditional uses,and it is thus inconsequential if the
mangrovesare destroyed irthe process. Rather than taking this as an assumptmvever,
evidence should be gathered to support the actual degree to which this linkage exists. The analysis
presented in Chapter 4, for example, suggests that this is argument would not hold in Bintuni Bay.



Mangrove Management

Table 2.2

Examples of Linkages between Mangrove Components

TYPE

NATURE OF IMPACT

EXAMPLE

BIOGEOPHYSICAL
LINKAGES

DIRECT PREEEMPTIVE
USE

One mangrove use immediatq
pre-empts other use becaus
they are incompatible uses
which share same land area

Conversion to fishpond pre-

empts land for sustainable wopd

production.

INDIRECT PARTIAL
OR
DELAYED IMPACT

Activity in one component of
mangrove partially affects
productivity of some other

system component:

Conversion to fishpond
increases erosion which, over
number of years, increases

siltation and destroys coral re¢

habitat offshore.

INDIRECTLINEAR
IMPACT

Activity in one component of

mangrove has immediate affef

on productivity of some other
system component:

Conversion to fishpond destroys

nursery ground and reduces
offshore fishery production in
proportion to lost area of
mangrove.

INDIRECT CATASTROPHIC
IMPACT

Activity in one component of
mangrove irreversibly destroy

critical ecosystem component:

Conversion to fishpond of a

critical area of breeding groun

causes collapse of offshore
fishery.

117

ly

a

=

~+

14

SOCIO-ECONOMIC
LINKAGES

ACTIVITY SUBSTITUTION
OUTSIDEMANGROVE
ECOSYSTEM

Availability of external income
causes changed local use
patterns of mangroves:

Expanded wage economy redu
traditional reliance on mangro
harvesting.

Ces
e

ACTIVITY SUBSTITUTION
INSIDE MANGROVE
ECOSYSTEM
(ECONOMIC DISPLACEMENT)

Change in availability of one

mangrove component cause

local substitution for other
mangrove component:

Loss of onshore productivity fa
hunting and gathering due td
mangrove conversion forces

increased reliance on offshorg¢

L2

=

fishing.

10
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The second socio-economic linkage relates to adjustmefstween different ecosystem
components. Planners should pay close attention to thimditional uses of mangroves are
highly diversified. The most obviousase ofsuch displacement is where strong near-shore

fishery exists in conjunction with a strong on-shore fishery in the mangr@as. As mangrove

areas are depleted ammh-shore catch declinebecause ofbiological linkages), a process of
economic displacement may drive more fishermen into near-shore areas and increase the pressure on
those areas. If this leads to subsequent collapse of the near-shore fishery because of over-fishing, it
is clearthat this“socio-economic’linkage can be quitestrongeven if thereare weak ordelayed
biological ties between the mangrove forest and the near-shore fisineiged,this underlines the

fact thatpeopleare in such cases an integral part of the ecosystedthat theycan in fact be a

strong “link” in any part of the stress-response chain.

2.5 SFLECTING MANAGEMENT OPTIONS

As with the process of specifying the major building blocks in the mangrove ecosystem, the
procedure of selecting management options will often rely on some judgment about what is both
technically and politically feasible. Forest managemenjitions such as replantingelective
cutting, zoning, cutting bans, aesignation of greenbelts afirovide potential options. In
addition, however, the management options might ektend toother parts of theesource base,

and might consider, forexample, conferring certainlocal use rights for traditional uses, or
regulating commercial fisheries to ensure that conflietsveen artisanand commercial fisheries
areminimised. Thepreciseoptions selected,and eventually evaluatedwill differ considerably

from one site to the next.

One category of managememption which hasbeenused toonly a very limited degree in
Indonesia isthe “economicinstrument”. Economic instruments involve the useec®nomic
incentives or disincentives tmduce certaintypes of behaviour in companies odividuals.
Annex 6 provides more detail on the subjdxtt oneexample of an economic instrumenmight
involve the use of staggered royalty structuregtiucecompanies to maintaiwide greerbelts.
Regular royalty ratesould apply far from the greenbelt zondut increasingly higheroyalties
would occur close to the greenbelt zone; annual monit@magollection of theappropriate level
of royalties is relatively straightforwarénd the procedureprovides an economic incentive for
companies not to go near the greenbelt area. While such a royalty system basnnisted in
Indonesia, other types of economic incentives are hgsedgsuccessfully tanducelocal fishpond
operators in South Sulawesi to plant mangroves to prevent increased erosion.

2.6 SPECIFYING MANAGEMENT OBJECTIVES

The last steppeforethe actual evaluatiomust involve aclearenunciation of whamanagement
objectives are being sought. These can differ considerablyamongareas,andthe objective of
“economic return” isonly one among many potential goal§hereis, for example,increasing
concern in some areas that local peoples’ traditional uses of ratesal areot beingadequately
protected; protection of these usmsild be arimportant management goal its own right. In
addition, varioussocial, political, cultural or moral objectives might arise, all with fimal
objective of ensuring sustainability.

It is beyond the scope of this study to suggest how all of the different goals miggtiobeiled or

addressed irany givendecision process. The methodsed hergocus almost entirely on the
economic dimension of the management objectives.

11
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2.7 EVALUATING OPTIONS

The purpose of evaluating the managenmtions in terms of how well they contribute to
meeting the various objectiveaninvolve different procedures otools. The use oinformed
judgmentis, in most countries, still the most commonlged approach. In Indonesithis
judgment is often complemented by a process which attemmshieveconsensus on how well
various options meet the specified objectives. Depending on the criticality of the problem, various
types of formal analysisnight also beundertaken. One example of a fornaalalysis is an
environmental impact assessment which, in association with other inforneatalable to
decision-makers, contributes the evaluation of the various optiorsd hencethe ultimate
decision.

The role of economics in the evaluation process has been relatively well established for investment
projects. Similamprocedurescan, however, also bapplied to evaluate mangrove management
options. The procedures, described in more detail in the following chapter, involve looking at the
various options in light of the specifeconomioobjectives of the planner. Even concentrating on

just the economic dimension, howevethere are many potential objectivesand evaluation
techniques which can come to the foreground. Long-term sustainability of income, maximisation
of total net worth, short-term income generatiangdjob creationareall examples of potential
economic objectives. The approach used in this study relies most heavily on cost benefit analysis
proceduresywhich seek to maximiséotal socialwelfare. The one constraint imposed on the
procedure inthis study,however, is that income levels from thesource base aswvehole be
sustainable. This constraint wasposed primarily toensure socio-economiand political

stability in the given regions.

Whethersimple or complexrocedures aréollowed in the actual evaluatioprocedurethe last
implicit step involves selecting a management strategy which consists of one managinant
or, in some cases, a combination of various options.

2.8 ILLUSTRATIVE APPLICATION TO THREE SITES

To provide a more concrete illustration of these procedures, Table 2.3 shows examples of how the
various stepsprovide important information forundertaking an evaluation dhe management
alternatives. The three sites are: a 5,000 ha area of degraded mangrove in the Cimandgit&River
near Indramaywand Losarang in West Java;30,000 haarea ofvirgin mangrove inKabupaten
Luwu at the north end of Bone Bay in South Sulawasithe 300,000 havirgin mangrovearea

of Bintuni Bay in Irian Jaya. Thsites inJavaand Sulawesiwere selected tdlustrate how the
framework might be applied to areas where degradation is already well advancedu{dsuzgre it

has not yebccurredbut is imminent (Sulawesi). The purpose was not to collecnatyse
detailed data for these two sites, but wather to provide a qualitativend descriptiveanalysis of
some of thefactors whichcan arise inthe course ofassessing mangrove managemeptions
within this framework.

The first site at Indramayu was firdescribed insomedetail by Hehanussand Hehuwat (1980),

who highlighted how mangrove conversion to other uses contributesréasedsedimentation,

erosion and accretion. These problems still persist today, as they do in many places on the north
coast of West Java, as a result of more intensive land use for fishponds (“tambalgiodiadtion

ponds, or plantation. The Forestdepartment is currenthattempting to demonstrate the
“Tumpangsari’system — which mearfsverlap” — involving sustainablecoproduction ofwood

from the mangroveand fish or shrimp frompondsaroundthe mangrove. Theurrent focus
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Table 2.3
lllustration of Mangrove Management Framework Applied to Three Sites
INDRAMAYU/ KAB. LUWU, BINTUNI BAY,
LOSARANG, SOUTH IRIAN JAYA
WEST JAVA SULAWESI
~5 000 HA ~30 000 HA ~300 000 HA
e Tambak e Tambak « Offshore Fishery
STEP I: + Salt Pond «  Wood «  Woodchip
KEY USES& |+ Plantation » Nipa Palm « Traditional Use
FUNCTIONS | ‘Tumpangsari’ e Transmigration Site]* Sago
e Erosion & Sedimente Traditional Use e Erosion Control
Control ¢ Coral Reef « Biodiversity
« Biodiversity
¢ Nickel Mining
» Forest/Fish Tambak/Forest Forest/Fish
STEPII: |+ Forest/Erosion Upstream Forest/Traditional
LINKAGES » Forest/Sediment Development/Fores, Uses
e Forest/Fish * Forest/Erosion
e Forest/Sediment |+ Forest/Biodiversity
¢ Sediment/Reef
« Economic
Displacement
« Replanting * Replanting e Greenbelt
STEP IlIl: |« 80/20 Forest/Fish |+ Zoning + Conservation Area
MANAGEMENT |+ Greenbelt e Greenbelt « Selective Cutting
OPTIONS * Ownership Reformg ¢ Economic Incentive Economic Incentive
e Sustainability » Sustainability Sustainability
STEP IV: |+« Prevent Erosion Prevent Optimise Mix of
MANAGEMENT |+ Economic Return Sedimentation Multiple Uses
OBJECTIVES |* Resolve Ownership|s Economic Return Minimise Social
Conflicts Prevent Ownership Disruption
Conflicts Protect Biodiversity
Economic Return
« Demonstrate ‘80/20[+ Replanting Evaluate Cutting
STEP V: System’ Attempt Integrated Options
EVALUATE & Plan Attempt Integrated
SELECT Need EIA of Plan
(CURRENTFoOCUS) Transmigration Recognise
Ecosystem Linkage
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involves a system of about 80% forest and 20% fishpond and, alttbegtas been ndorestry
production from this area to date, fish and shrimp have beenharvested sustainably and
commercially for about 10 years. A majooncern inthis area isnot so muchcommercial
production, however, as it is the ownership and jurisdictional conflicts which are arising as a result
of a very rapid accretion/erosion process. Resolving these conflictseiseasary pre-condition to
stabilising land-use in the region. As such, deeision to focus on demonstratitige technical
viability of one system — such as the 80%/20% mix of foremtdfishery — is quite valid. It is
anticipated that, once ownership issues are settled and the teefatiditly of such a system has

been demonstrated, some “fine-tuning” will occur in an effort to select the optimabf fishery

and forestry in such a system.

The second site — located in Kabupaten Luwu eoissiderablymore complex. At30,000 ha in

size, it is the largest mangrove area in South Sulawesi and represents about 75Untiutined
mangrove in the province. Much of the rest of the province’'s mandpxe beerconverted to
tambak; South Sulawesi was therefore identified as one of the four critical mangrove provinces in
Indonesia. The area in Kabupaten Luwu is under increasing development praissut2000 ha
havealreadybeenconverted tatambakand,with the opening of a neull-weatherroadover the

past two years, it habeen identified as #argetareafor about 600 households iimdonesia’s
transmigration program.

The area is ecologically important both for its own biologreaburces awell as for anoffshore
reef area which supports an important commercial fishery. The dominant managppreath is
currently to allow conversion to tambak in one part of dheawhile promoting replanting in
another area; this is believed to be more politically viable than prohibiting convergrare is,
however, a strong desire on the part of local authorities to atteniptegrated developmeitan.

It is believedthat the mangrove conversiamill inevitably outpacethe replantingbecause of
budget constraints on replanting and — more significantly — the added pressures whicipdbed
transmigration will impose. A high evaluation priority is therefore to initiate an AMIPAicess
(leading to an environmental impact analysis and environmental management and maulaajing
for the proposed transmigration programme.

The situation in South Sulawesi is of ke&gonomic interest for two other reasorfa) it

demonstrateghe potential role of'socio-economic linkages”and, (b) it provides aumber of
interesting insights into howeconomic incentivescan contribute both todegradation and
protection of mangroves.

With respect tolinkages, it hasbeen observedthat, althoughmangrove area has declined
substantiallyover the past ten years, locakar-shorefishing catch has remained relatively
constant. Ifnear-shore catch imdeedbiologically dependent ormangrove areawhy hasnear-
shore productivity not fallen? The answer appears to be that, concomitant withsthection of
mangrove, there has been a substantial reallocatitimefo near-shore fishing effort. If there is
any decline inecological productivity, it ighus beingmasked bythis economic displacement.
This illustrates both the potential importance of the socio-economic linkage, as well dagbe
in relying only on grosgatch or productivity as an indicator sfistainable production from an
ecosystem.

With respect to economic incentives, théseworkedboth in favour of andagainstmangrove
management. Through the Land Rehabilitation and Conservation Agency (BRLKT), for example,
replanting incentives haviaducedsome tambaloperators toplant mangroves to re-establish a
greenbelt zone which had been previously destroyed. On thehathér economic distortions are
also creatingstrong incentives talestroyvirgin mangrove. Thdand price for new tambak
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production, for example, is effectively zero and, wienpledwith low land taxes,provideslittle
incentive to maintain some of it in itgtural state. Furtheimplicit hatchery subsidiehave
driven down PL20 fry prices from Rp50 five years ago to Rp10 in early 1@8rpadry were at
one time harvested from natural mangrove areas, there is no longer an inceniai@tton such
areas intact for this purpose. Finally, in the interestgedd aquaculturenanagement”, permits
were issued in 1990 to local companies to purchase cleared mangrove wood fromdpenatks
only; this effectively provides an additionalibsidy to unsustainable mangrove cleariddl of
these cases illustrate how economic instrumeats provide powerfuinechanisms for promoting
both proper and improper mangrove management.

The third site, and the subject of ttietailedevaluation in subsequent chaptersBiatuni Bay in
Irian Jaya. Asoted in Table2.3, thekey usesand functions of theresource inBintuni Bay
involve an offshore fishery (primarilyshrimp), chipwood production, traditionalises, sago
production, erosion controland biodiversity maintenance. The key linkages which are
investigated involve thosbetween foresairea andother ecosystem componentdManagement
options are still relatively straightforward inthat they involve primarilydifferent forest use
options; as thdorestry resource istill largely in its virgin state, the potential exister a
sustainable management plan to be implemented. Adatyre ofthe managememtill involve
attempts tocoordinate anumber of activities in thareathrough arecently initiated INREDEP
project. This project was initiated by KL&hdwill be coordinated athe regional level through
the local planning authority (BAPPEDA). It anticipatedthat the project, throughientification

of development options for all components of theource base ithe area(not only mangrove),
and through recognition of the interdependences of many of these components, will develop a long-
term plan for sustainable development of the area.

2.9 SUMMARY

This chapter introduced a general outline for a mangrove management franagdat&monstrated
that it is adequately flexible to accommodate different situatiordifferent parts of Indonesia. A
key premise of the framework is that no single manageoidn ormanagement strategyill

be appropriate for every area, and that a procedure must therefatedbedwhich allowsplanners

to identify and select the best strategy. The framework outlined here provides such a procedure.

The last step of the procedure actually requires thatiffegent managementptions beevaluated

and compared before a final decision is made. The following chadggeribeshow economic cost
benefit analysis, wheapplied in a mannewrhich recognises thdifferent “building blocks” and

“linkages” identified in the mangrove management framework, can provigearmicvaluation

of the different management options.
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3. COST BENEFIT ANALYSIS AND RELATED ECONOMIC ISSUES

3.1 FHVE PERSPECTIVES ON COST BENEFIT ANALYSIS:
CHOOSING AN APPROACH

Cost benefit analysis (CBA) is a well developed technique of economic appraisal whiesigised

to identify projects or policy reforms which improve social welfare. Descriptions of the theory and
practice of CBA can be found in Dréze and Stern (1987) and Little and Mirrlees (1974). In theory,
the approach isadequatelyflexible to incorporatemany aspects of socialelfare: economic
efficiency, economiaisk, income distribution, subsistence consumption constraints, political
aspirationsandeven aspects of moral enmoral actions. Irpractice, however, it is usually
restricted toapplications whichaddresseconomic efficiencyand risk; the other aspectare then
expected to enter the decision process through different channels. thQBArovidesonly one of

many potentially important inputs into the decision process.

The basic idea behind CBA is that a “project” is defirmd] social welfare is estimatedboth with

and without that project. If the benefits of goialgeadwith the project outweigh the costhien

the project is sociallydesirablefrom an economicfficiency perspective. Multiple mutually
exclusive projects can be specified with a view to selecting the best project. The most critical step
in the CBA process is not so much estimating the benefits and costs, fropérly defining the
“project”. A proper definition of a projeéhvolves estimatingall of the changes in production
which occur as a result of a given activity. Historically many cost benefit analyadd either
disregardenvironmental services @ssign arbitrarily low values tthem. As a resultprojects

were fundedwhich, in hindsightwould appear to havédecreasedocial welfare when all of the
impacts were included. This underlines the importance of defining all of the chang®sluction

which arise from a given project: a project defined as “use labour and machines to clear mangroves”
may look perfectly reasonablentil it is perhaps more completelyefined as‘use labour and
machines to clear mangroves and create mass erosion and fisheries losses.”

A primary purpose of formally going through the steps in the mangrove manageanesivork,
as described irthe previous chapter, is tensurethat the project is properlydentified. By
identifying the key useandfunctions,and describingthe interactionsbetweenthem, themost
critical step in the CBA is completed.

To illustrate the potential scope of CBA, Table 3.1 outlines five different perspectives as follows:

« Optimisation for a Single Operator

« Narrow CBA of Key Resource Uses

« Traditional Production of Local Populations

« Broad (regional) CBA of All Uses/Functions

« Broad (international) CBA of All Uses/Functions
The most appropriate approach for any given mangrove area is likely to differ from one application
to the next. Thaused inthe following chapter reliesnost heavily on the fourtapproach: the
“broad regional” perspectiveBecausdraditional usesre substantial, the valuation in Chapter 4
also addresses the benefits to local populations of keeping the mangrove ecosystem intact.
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Table 3.1
Five Perspectives on Cost Benefit Analysis

SCOPE ROLE OF CBA EXAMPLE
Evaluation of Forestry
SINGLE OPTIMISE PRODUCTION Profitablity under Different
OPERATOR Forest Management Optiong
(eg., Selective Cutting, Clea
Cutting)

Evaluation of Joint Profitability
of Fisheries and Forestry undégr

KEY RESOURCE OPTIMISE JOINT PRODUCTION | Different Forest Managemen{
USES OF TWO OR MORETRADED Options, Taking into Account
COMMODITIES Linkages between Forestry arld
Fishery
TRADITIONAL Accounting of Physical Flows
PRODUCTION OF VALUATION OF PRODUCTION | of Hunting and Gathering and
LOCAL POPULATIONS Valuation of these Flows at

Local and Shadow Prices

Evaluate Joint Value of Fishery,

ALL RESOURCE Forestry, Traditional Uses angl
USES AND OPTIMISEVALUE OF ALL USES| Erosion Control under Differer]t
ENVIRONMENTAL AND FUNCTIONS Management Options, Taking
FUNCTIONS IN REGION into Account Linkages betwegn

IN REGION Forestry, Fishery, and Other|

Ecosystem Components

Evaluate Joint Value of Fishely,
Forestry, Traditional Uses,

ALL RESOURCE OPTIMISEVALUE OFALL USES Erosion Control, and
USES AND AND FUNCTIONS International Benefits of
ENVIRONMENTAL Biodiversity Maintenance or
FUNCTIONS Climate Control under Different

Management Options, Taking

into Account Linkages betwegn

Forestry, Fishery, and Other|
Ecosystem Components

The simplest of the five perspectives, involving just a single component aksbarce which

ignores all other components and linkages to them, addresses the optimal production strategy for a
single operator. An example forestry would beassessing the optimum rotatigeriod for a

given stock area, or determining whetlodar cutting a forest is more profitable than attempting
some sustainable form of selective cutting. This approach is useful in that it shows what is likely
to happen in a situation where the production decisaoesinregulatedndleft entirely up to the

single operator. The analysis in the followichapter demonstrates, faxample, that a
concessionaire in the Bintuni Bay mangrove area would s@@ag economic incentives — in the
absence of any restrictions — simply to clear cut the mangrove.

The second,more complex, form of CBA involves identifying two d¢hree keytraded and
interacting uses of theesourcebase,anddesigning an optimainanagement strategy for one or
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both of them. In some instances, such as that in the Tumpangsari system idaVéaghere
therearetwo marketedoutputs(wood andfish), this approach would badequate tandicate the
optimal mix offorestryandfishpond production. Wheresubstantialuntradedtraditional uses or
other environmental functions exist, however, a broader scope is required.

The third potential scope for CBA involves what is primarily a valuapimtedure otraditional

uses of the mangrove. In practitieis can become quiteomplex if there is a large number of
untraded goods, if local prices of these goasot representative otheir values, or if complex
socio-economic adjustmentse thought to exist which involve substitutiortsetween goods.
Where decision-makers are interested primarily in the scale of this production, rather than what will
happen to that production under different management scenarios, the valuateduremight be
adequate by itself. Suchpaocedure isstrictly not a CBA, but itwould provideimportant input

into a CBA.

The fourth scope for CBA involves a broad analysis oftkeged and untradegbodsand services,

within a well-defined region. The task of the CB# in its most complexode, todevelop an

optimal development strategy for all components ofrdsmurcebase. While in principle this is
possible to do, in practice the approach is usually more tractable if one concentrates on an optimal
development strategy for one or at most two of the key components. Environmental functions are
valuedonly if they provide some benefit or cost to the region. If a given mangm@rea in
Sumatra protects awffshore fishery whictprovidessome benefit to Malaysia, for example, the
benefits accruing to Malaysia would bgcludedfrom such an analysis. Similarly many of the
“biodiversity” or “global climate control” benefits from tropical forests, whiafe asserted to
benefit the international community, would be excluded from this analysis.

The broadest scope, that which captwakdenefitsand costs,regardless of wherthey accrue, is

most appropriate if annvestment or policy involves contributions from outside of the country.
Such an analysis may be useful, for example, if a project is marginal from a rqugosyctive

but would confer significant benefits onto the international community. In that event, the analysis
would form a basis for seeking foreign participation in the project thraidyjlor some other type

of financial assistance.

3.2 VALUATION OF ENVIRONMENTAL FUNCTIONS

A basic theoretical principle of evaluating any environmental “function” in economic terms is that
one mustdefinewhat type of production it protects or what typeudifity it provides. In the
context of erosion, for example, erosion control benefits of a mangrove systemunimtaabited
island would benil. A mangrove system which protects tamipa&duction behindt, or which
protects public roads or other infrastructure, could be credited with an erosion control benefit if the
integrity of the road or production from the tambak were tied to the erosion protpatidced by

the mangrove. In the context of “existence value” — an idea which asserts that platastiave

some utility attached tothem irrespective of whethethey produce anything tangible — it is
necessary t@stimate the value of the “utility” which people get from knowing thataicular
natural placeexists. Toevaluate afunction, therefore, requiresaluing theproduction or the
utility.

The literature in environmental economics provides a rich thirty year history of imppréatital
approaches tastimating environmental benefitsletailed reviews are provided byJohansson
(1987) and Pearce and Turner (1990). Techniques involving direct polling to determdweentne
for environmental functions have beasedextensively, for example, to estimagxreational or
tourism benefitaassociatedvith environmentalesources, as well as thaility associatedwvith
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“existence values”. Other approaches are to estimate the value of environmental ggmuEes
by observing individual demand for related private goods or services.

For many of the‘'ecological functions” of mangroves, however, neither of theseroaches are
applicable. Two commonlysedmethods in such circumstanciesolve estimating either the
“avoidedcosts”, or estimating the impacts gmoduction if the particulaservice islost. For
example, to estimate the erosion control benefits, abmided cost approachmight involve
estimating the construction and operating costs of a system of dams, weirs, artificial rettfsr or
“engineered” solutions to avert erosion. The “production impact” approach involves estimating the
value of lost production when erosion actually does occur. Where lanich@dedcommodity, this
might involve estimating the land area lost due to erosion and valuing that losscatrémgland
price. Where land isnot regularly traded, as ighe case inmost of the studyareashere, an
appropriate technique involves valuing the production (of agriculture, for example}Habtand
and then estimating the lost net output if erosion persists.

Strictly speaking, the actual benefit of erosion control is the lesser ¢hvbidedcost” estimate
andthe “production impact’estimate. Inpractice, however, the actual analysigl involve an

a priori assessment of which is likely to be lower, and that approach is then usa@adrof low
population density or loland use, the‘production impact”’approach woulchormally bemost
applicable; inareas wher¢here ishigh agriculturalintensity orthereare dens&oncentrations of
population, theavoidedcostapproachmight be moreappropriate. As the BinturiBay area is
characterised both blyigh developmentosts for engineering workglue toits isolated location)

and relatively low population density, the “production impact” approach is used in the evaluations.

3.3 ECOTOURISM

Indonesia is well aware that tourism is both a stremigrce of foreigrexchangeand asustainable
source of income if appropriateurist sitescan bedeveloped andnaintained in good condition.
Recent growth in “ecotourismivorldwide, that associatedwith interest in ecologically or
environmentally importanaireas, prompted Indonesia éstablish in late 1990 an Ecotourism
Committee to establish ways in which this growth can be tapped.

For many mangrove areas of Indonesia, therefore, ecotourism potential should be regarded as one of
the “building blocks” to beevaluated inthe mangrove managemeinamework. Hodgson and

Dixon (1988)demonstratedor the Philippines,for example, thatourism benefitscoupled with

fishery production benefitsubstantiallyoutweighedthe short-term benefits which miglaiccrue

from increasedogging in Palawan. Similarly, in thBone Gulf area of South Sulawesi, it is
expected that an ecotourism indusaigsociatedvith the mangrove systemandthe off-shorereefs

could readily be developethese sitesareonly threehoursdrive from excellentexisting tourist

facilities in Tanah Toraja.

In the case of Bintuni Bay, the “ecotourism block” was not included because, althowgbaheas

strong potential, it will not likely beleveloped tothe scalerequired togenerate‘net tourism
income” within the foreseeablduture. Thecurrent proposetburism planfor that area of Irian
Jaya(JCP and GubahLaras [1990]) focuses on development in Baid onthe Cendrawasih
marine reserve over approximately a 20 year planning horizon, although even this is contingent on
a simplification of the travel permitting procedure for #rea. Effectivadourism development in

the BintuniBay areawould requiresubstantialinfrastructure development, anchore important,
complementary sites in the region (suchB#k and Cendrawasih) beforsubstantial neincome

would be generated. Even so, experience in Africa with ecotourism suggests that theyfats 10

are economically marginal, although significant long-term benefits naigtrue. Given both the
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current lack of infrastructurand the uncertainty in futuréourism development inthis region,
however, the cost benefit analysis in the Bintlay areaexcludedthis potential source of
“mangrove value”.

3.4 BIODIVERSITY

Biodiversity has come to refer to tllifferenttypes of biological diversity — species, habitats, or
traits — which exist in any given systemTropical forests, mangroveand coral reefsare all
regarded axhibiting high levels of biodiversity in theindisturbedstate. McNeely (1988)
argues that such biodiversity can have substantial economic value for the fgmustiock which

it provides for pharmaceutical, foodcrop, cashcrop, otiier products. For example, the
pharmaceutical value of natural products@ECD countries habeen estimated to be up to
US$2,000 billion annually.

Although the value of biodiversity can be substantial to the world as a whole, developing countries
are —for numerous reasonsrot able tocapturethis entire value. International patesystems
provide little protection for products based on natural goods, and the abilitpdsrn laboratories

to synthesisg@roducts oncénformation has beenollected onnatural productsnakes itdifficult

for developing countries to realise thdsmefits. While theoretically onmight arguethat the

entire value of the biodiversity should be attributed to any valuation of a mangrove programme, in
practice the amount that a country can “capture” is significantly less than this.

Historically, the “capturable biodiversity benefit”, defined asthe potential benefit which the
country might be able to obtain from the international community in exchange for maintaining its
biodiversity basentact, was essentially zero. A numberio$titutional arrangements over the
past fiveyears havehangedhis situation. Somaid programmes (USAID, for exampldjave
explicit grantfunds available fobiodiversity conservation projects. International NGOs such as
the World Wide Fund for Nature have been actively transfernmgney throughdebt-swaps to
developing countries iexchangedor protection of biodiversity. A recently established Global
Environment Facility (GEF) is — at a pilot levelearmarking up to $billion in direct grant
funds for projects in developing countries whielte intended tacombat global environmental
concerns such as biodiversity loss.

As the institutions and funds are becoming better established, it is now more liketpuhties

such adndonesia can captusome of the biodiversity benefit by attracting forefgimding for

projects which promote conservation initiatives. In an analystsangfers ovethe period 1987-
1990, Ruitenbeek (1990a) estimated that daipturable benefit for an ecologicallyportant and
“diverse” ecosystem such as rainforests caalith ashigh as US$3,00@er squarekilometre per
year;typical valueswereapproximately one half this amount. In the CB# Bintuni Bay, a
value of $US1,50(per squarekilometre peryear is thus ascribed as @apturable biodiversity
benefitif the mangrovavere maintainedintact. Similar valuesvould apply to othermangrove
areas in the country if they were ecologically important and if thene maintained in a relatively
virgin state.

3.5 NATURAL RESOURCE AND ENVIRONMENTAL ACCOUNTING

The field of natural resource and environmental accounting (NREAnbasdaheadsignificantly
both internationally and in Indonesia. The drivingpetus stems from thfact that conventional
measures of economic output, such as GNP or GDP, do not providdl@mgnce fordegradation
of the environment or the natunasourcebase. Standard procedures the System ofNational
Accounts (SNA), for examplenight show a high level of incom®r a country which was
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“mining” its forests unsustainably, yet low leveler a country which was selectively and
sustainably cutting its forests. Procedures being developed by the United Nations Statistical Office
(UNSO) andthe OECD proposehanges tdhe SNA whichwould provide decision-makersith
information on the value of the resource base in their respective countries.

As Indonesia’seconomy has a very strondependence orboth renewableand nonrenewable
resources, an active programmeuigderway inthe CentraBureau ofStatistics (BPSyand KLH
with a view to developing an NREA system for Indonesia. Hniicipatedthat — in thisfield —
Indonesia will be at théeadingedge ofdeveloping countries duringpe 1992 UNConference for
Environment and Development (UNCED) in Brazil.

While current efforts to undertake cost benefit analyses cannot take advantage of arsy R,
the availability of data which has a consistent estimating basis will be deefuhturalresource
and environmental management in the future. Mangrove management effdrtslso be
simplified as bettedata are madavailable. Asindonesia isstill in the process of selecting its
priority areas for developinthe NREA system, one of the purposes of the beskfit analysis
undertaken in the following chapter is to highlight some of the key dataamdaslicators which
are critical to making sound mangrove management decisions. In particular, it aifjueethat
gathering and presenting data for both the forestry and the fishery componentsesiotireewill
be important for addressing the overall mangrove management challenge.

3.6 MACRO-ECONOMIC POLICY LINKAGES

The final generalissue weaddress, beforpresenting the specifiassumptionsaandresults of the
evaluation in the following chaptedealswith the potential role ofmacro-economidinkages.
Chapter 2 described how biogeophysical linkages or socio-economic linkmgdscausectivity
in one component of the mangrove ecosysteraffectthe productivity or functioning oénother
part of the ecosystem. The mangrove manageframeworkrequiredthat any such linkages be
identified and, if possible, quantified.

A potentially important set of linkages also exists completeitgide of this systemhowever,
relating to the linkagebetweenbroadmacro-economigolicies and productive activities in the
mangrove. Tradepolicy, fiscal policy, monetary policyforeign exchange ratpolicy, and most
other macro-economigolicies can have armffect onmangrovesystems. Figure 3.1 shows the
generalpicture: abroadpolicy initiative has areffect onsome single activity in thenangrove
ecosystem and then, through other biogeophysical or socio-economic linkages, the productivity of
the entire ecosysteroan beaffected bysuch a policy. A shrimp export subsidy would, for
example, provide an incentive for increased shrimp trawling in mangireasthis might inturn
disrupt traditional fisheries. Promoting woodchip exports could,similarly, increase mangrove
cutting andthereby disrupt other components of the ecosystem through ecolbgiGdes. A
specific example is shown in Figufl to depict apotential scenario occurring irthe South
Sulawesi mangrovareas:low land taxes induce conversion to tambak which, throudioth
ecological and socio-economic linkages, eventually causes degradation of near-shore fisheries.

The lesson from this is that fiscalacro-economigolicies are potential targets fomangrove
managementptions. It is notexpectedhat nationalmacro-economigolicies will be changed
simply to suitmangrove management requirements. What is feasible, however,elgalt@te
which policies are creating undesirablelistortions and then to devise appropriatenitigative

policies using specificallyargetedeconomic instruments to offset ti@desirablempacts of the
broaderpolicies. In thespecific example shown in Figurg.1l, such aremedial economic
instrument might include a land tax surcharge for land converted to tambak.
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Figure 3.1
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4. CASE STUDY OF BINTUNI BAY, IRIAN JAYA

4.1 INTRODUCTION

In relation to the mangrove managemémamework discussed iChapter 2, the key uses and
functions ascribed tothe Bintuni Bay mangrove resourceand the linkagesbetweenthem, are
shown in Figure 4.1. As thevaluation isintended to concentrate @electing optimaforestry
development strategies, and as most of the biogeophysical linkegesnjectured toelate to the
mangrovearealeft intact, potential linkagebetweenother parts of theesource basare not
considered (such as betwetaditionaland commercial fisheries, doetween fishery by-catch and
shrimp productivity). The primary socio-economic linkages whighinvestigated relate to the
linkages between external sector wages (aspraxy for “external development”)and local
production from farming and traditional mangrove uses.

Although estimating the value of each of tiferent components in thabsence ofny linkages

is relatively straightforward, significant uncertainty exists relating to both the natdrelegree of

the socio-economiandecological linkages. Empirical work on the socio-economic linkages is
conducted for this study, but no data specific to the BinBayi areaexist for providing estimates

of the extent of the ecological linkages. To address this problem, “linkage scenarios” are developed
which describe potential ecological linkages ranging from “no linkage&Vdry strong” linkages

similar to those which have beelemonstrated othe north coast of Java. Specificationsath

Figure 4.1
Key Uses, Functions and Linkages in Bintuni Bay Mangrove
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scenarios is also useful because they demonstrate what happens if development dexizsed
on an assumption that no linkages exist when, in faaty strong ecologicalies might exist
between components.

Within this framework, the specific objectives of the evaluation work relating to Bintuni Bay are:
< to conduct a household survey which would assist in providiggaatification
of the value of traditional uses of mangroves in the Bintuni Bay area;
< to conduct correlation studies to describe the “socio-economic linkages” between
the formal sector economy and the traditional economy; and,
< to conductcost benefit analyses whidhcorporate “ecological linkages” and
appropriate constraints to evaluate different management options forebkty
component of the mangrove resource.
In addition,the household survey workllowed analyses whictprovide insights into potential
Women in Development (WID) initiatives and children’s education initiatives.

4.2 EVALUATION OF BINTUNI BAY: HOUSEHOLD SURVEY RESULTS

4.2.1 DESCRIPTION OFSURVEY

In general, a systematiand detailedsocio-economic household survey of amawill provide
necessanandvaluable information for designing a managenmah. The execution of such a
detailed survey is typicallydone over two or threetime periods to provide a cross-section of
information and panel data which allow monitoring ofdevelopmentinitiatives as they are
undertaken. The research undertaken Hier@ot include such adetailedsurvey, butdid include a
“spot survey” to providekey information at the critical stages dévelopingthe management
model for Bintuni Bay.

A total of 101 householdwere surveyed in Kecamatan Batnad KecamatanBintuni in March,
1991. Six villageswere surveyedwith a view to obtaining information orhousehold
demographics, income sourcesduses of bothiraded and untradegbods from the mangroves.
This size samplecovering approximately 3% of the households in the region, isdaguate
statistical basis for providing theequired information. The survey waslesigned to take
approximately one hour, and detailed maps were made of the area in the event thatrbedarea
be resurveyed at some future date. Details of the survey are provided in Annexes 2 to 4.

4.2.2 LOCAL USES OFMANGROVES

One of themost striking conclusions from tHeusehold survey wabat the value ofuntraded
production in the region is substantial. In valuing production, three siesundertaken First,

the total income from alltraded goods was estimated frorthe household survey to be
approximatelyRp1.4 million annually per household. Secofised onestimatesprovided by
respondents of how much production was sbhdtered, or usefbr subsistence, an estimate was
made ofthe total production; this is approximatelyRp5.1 million annually per household.
Finally, to reflect the fact that, because some local prices are not reflecfree ofarket prices, a
conversion factor was applied to certain traded goods. The specific conversion factors calculated are
summarised in Table 4.1. They are based on typical commaodity prices in Manokwarpricesl

in Bintuni Bay, and a transportation cost of approximately Rp500/kg. Essentially, where prices in
Bintuni Bay are less than thanokwari pricenet of transportation costs, a conversfactor is
applied to reflect the difference. It is noted that, because of relatively low prices anuiahniggort

costs, farm produce would not be expected to nimteeenthese two markesreas andience no
adjustment is madeFor huntedmeat, however, local pricese substantially less than those in
external market areas and an adjustmenhus appropriate.When these adjustmerdse applied,

the total value of all production, at imputéshadow prices”, is approximatel\Rp9.0 million
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Table 4.1 Figure 4.2
Household Income Conversion Value of Household Production
Factors ('000 RP/THOUSEHOLDYEAR)

10,0®
Income Source Conversion Facjor

8,000 —
Farming 1.00
Livestock 1.80 |
Hunting 3.40 L
Fishing 1.87 —
Gathering 1.50
Manufacturing 1.00 .
Wage Income 1.00 ' '
Absentee Transfers 1.00 Traded Goods All Goods All Goods
Other Income 1.00 Local Prices Local Prices  Shadow

Prices

annually per household. As shown in Figure 4.2, tthdedvalue representsnly about 15% of
total household production in the area.

The actual sources of income (at local priGgs)shown in Figure 4.3.The value ofproduction

from the mangrovereas(traditional fishing, hunting,and gathering) exceedsthat from both
cultivated cropsandfrom formal sectowageincome. A key observation from tHeusehold
survey was that transfers arising from compensation payments from commercial forestry or fishing
operations was very small; it represented less than 2% of cash income to the household.

4.2.3 NCOMEDISTRIBUTION LINKAGES

As shown in Figure 4.4, traditional mangrove use contributes proportionately moreitectone
households, but absolute levelsroéngrove usere substantialeven for richerfamilies. The
income quintiles were defined based on increasing per capita household income. It dssgitieal

Figure 4.3
Estimated Value of Household Production at Local Prices
('000 RP/HOUSEHOLDYEAR)
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that, as an econongevelopsandmore families obtairwage income, income inequality in the
region will go down as well. This is thought to occur through what is sometimes called a ‘trickle-
down’ effect in which those individualsith wagesstart toincrease purchasésom others in the
region who rely on sales of foodcrops or gathered products for their income sourcescdsettoé
Bintuni Bay, although thevage sectohas been growing steadilyhere is noevidence ofthis
‘trickle-down’ effect. Standardmeasures of inequality inhe regionare high, and amajor
contributor to the inequality levels is actually the formal sector.

Figures 4.5and 4.6 provide summaries of one inequality index, the ‘Gimibefficient (see
Atkinson [1970] or Anand [1978]). The Gini coefficient is based on a Lorenz curve and is the ratio

of the areabetweenthe heavy ‘income distributioréurve andthe ‘perfect equality line’ (the 48
line) to the area below thigerfect equalityine. A coefficient of zero represents perfect equality
where everyondias the same income level; unitgpresents perfecquality. Theaggregated
statistic for the Bintuni Bay area of 0.4&Ydicatesthat the region has relatively highequality;
most regions in developing countries display indices between 0.4 and 0.5.

Although information about theggregated indexias limited applications, it is possible to
disaggregate this index to demonstrate Idifferent activities contribute taequality or inequality.
The disaggregation details are provided in Annex 4, and the summary in &igutkistrates that
mangroverelatedactivities generally contribute tgreater equality irthe region. As thevage
sector expands, or if mangroves are destroyed, income inequality woekgdited to increase and
this, in turn,could lead toboth socio-economic difficulty as well gzolitical unrest. It is thus
quite important that any development in the region be ‘balanced’; a focus on just theskectoal
will likely be destabilising economically and politically.

Figure 4.4
Cash Income Source by Household Income Quintile
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Figure 4.5
Lorenz Curve of Cash Income Distribution in Bintuni Bay
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Figure 4.6
Decomposed Income Inequality Index
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4.2.4 LINKAGES OFINCOME TOMANGROVEHARVESTING

The most important linkage which was investigated using the household slata@yolves that
between formal sectawageincome and traditional mangrove harvestinactivity. It is often
asserted that people’s reliance on traditional sources of income and subsistence will decrease as they
have access to formal sector income. To test this hypothesistofesection of househothta

was analysedusing limited dependent/ariable techniques (sedaddala[1983] and Ruitenbeek
[1990a]). These techniques are particularly useful for qualitative data sets. They attemspieio
guestions such as: What is the probability that an individual, given their ageedseation,
household composition, and other income opportunities, will hunt deer or crocodiles? Multivariate
analysis of activitiesnd the potential explanatory variables allows one to isolate wioatd
happen if just one single factor — such as external wage income — changed.

An analysis of the househotthtaset (seeAnnex 4 for detailedmodels) showedhat mangrove
harvesting activity does indeed decline as the formal sector increaseaberesponse is relatively
inelastic. As shown in Figure 4.7, a 10% increase in formal sector activity is expected to result in
only a 3%drop in mangrove harvestingctivity. Sago gathering has the most substarmtiap

(5%) and the analysis showed that no significant change would occuaciodilehunting activity.

This implies that,even if substantialdevelopment occurs ithe area, mangrovéarvestingwill

persist as an important contributor to the local economy.

4.2.5 WOMEN, CHILDREN, AND EDUCATION

Sustainable development in the Bintuni Bay area will, in addition to promoting sustainable use of
the natural resourcesequire balancedevelopment ohuman potential. Developmeefforts in

most countries — Indonesia among them — have thus been paying closer attention tonthighole
different members of the household play in overall production. The role of wanaashildren is

of particular interest.

Figure 4.7
Impact of Formal Sector Expansion on Traditional
Mangrove Harvesting Activity
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The householdlata showedthat, although women comprise 50% of the population, they are
responsible for only 22% of the cash income to the household. Most optbdirctiveoutput,

as shown in Figure 4.8, iglated toproductsfrom farmingandgathering. Whernthis output is
valued atlocal prices, women'’s productiaepresentgl9% of total output. This suggests that
women do play an important and equal economic role in the gatduction process. If a WID
programme is to be initiated in the regionetshanceheir role further, itcould be targeted to
formalising the farming and gathering activities to increase their role in collecting cash income.

Concern often exists thahildren arenot gettingaccess to education because of discriminatory
economic factors. The househddtaprovide aset of 183 schoohge childrenithis forms the
basis for multivariateeconometric analyses tteterminewhich factors doand donot contribute
significantly to children’s education in the sample. The modelling results are provided in Annex 4,
and Table 4.2 shows the impact of various factors at the means of the sample. Thetaintest
conclusion is that economiactors (such as household incometione spent on subsistence
production) are not important determinants ofhow much education a childwill receive.
Predictably, a child’'s age is theost significant variableandsex, locationandeducation of the
household head also play a role in this region. While begsivemore educationthan girls, the
difference ofless than lyear isnot critical by mostdeveloping countrystandards. What is of
greater concerrhowever, is the observation thathild who is oneyear older islikely to have
only 0.4 additional years of education. This implies, for the sample as a whole, ldgledyop-

out rate that would warrant specific actions to promote continued enrolment.

4.2.6 SIMMARY AND IMPLICATIONS FORREGIONAL DEVELOPMENT

A systematic household survey of 101 households in the BiB@ayiarea concludetthat (a) non-
market traditional uses of mangrovae significant; (b) traditionalmangrove use contributes
proportionately more to low income households; and, (c) expansion in the wage economy will not
be directly offset by decreased traditional reliance on mangroves.

The total value ofhousehold income frommarketed andnon-marketed sources igsbout

Rp9 million/yr/household, ofvhich about 70%can be attributed to traditionalkes. For the
region as a whole, traditional uses from hunting, fishing, and gathewntd account for aalue

of about Rp20 billion/yr.

An analysis of income inequalitgnd contributions to income inequalitgpncludedthat there is

little evidencefor any trickledown effectwhich might occurfrom increasedformal sectorwage
activity. Income inequality is comparable to that in mdetelopingcountries, but formasector
activities in the Bintuni Bay area tend to enhance inequality, while hunting and gathering activities
tend to decrease inequality. Fishing and farming have no significant effect on income inequality.

Econometric analyseasing qualitative dependentvariable techniquesvere used to conduct
correlation studies between income sources and mangrove traditional uses. They sugipest that
is a substitution effect between activity in the formal seatatactivity in the traditional sector,
but the effect is quite weak. Anelasticity of traditional mangrovbasedactivities (including
hunting, fishing, and gathering) to formal sector income of —0.3estimated; a 10% expansion
in the formal sector will thus decrease traditional uses by only 3%.

There are two substantive implications for regional development in the Bintuni Bay rdgjicat,
traditional mangrove uswill continue to be important in the regioeven if formal sector
development occurs. Second, degradation of the mangroves is likely to affect the poorest sectors of
the population the mostinbalanced development coldehd to anincrease insocial problems in

the region.
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Figure 4.8
Female Share of All Household Production at Local Prices
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Table 4.2

Determinants of Education for School Age Children —
Tobit Multivariate Analysis

EXPLANATORY SIGNIFICANT? IMPACT ON YEARS OF
VARIABLE EDUCATION
Child’s Age YES +0.39 Years
(t=6.4) for every Year Older
Child’'s Sex YES Boys 0.79 Years
(t=2.5) more than Girls
Family Income NO NONE
(t=1.2)
Household Location YES Kecamatan Bab®.64 Years
(t=3.1) more than Kecamatan Bintuni
Education of Household YES +0.06 Yearsfor every Year of
Head (t=2.6) Education by Household Head
Time Spent by Household NO NONE
on Own Production (t=0.4)
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4.3 EVALUATION OF BINTUNI BAY: CBA ASSUMPTIONS

4.3.1 FORESTRYRESOURCES

The purpose of the cost benefit analysis is to select an economically og¢ivedbpment strategy

for the forestry resource which also considers the impacts which mangrove conversion will have on
otherresourcecomponents. Sixlifferent clearingoptions were thus developedranging from a

cutting ban on all of the harvestable area, to a clear cut of the entire mangrove resource. Table 4.3
provides asummary of some key mangroetatisticsand the six cutting options which are
evaluated. It is important to note that treassummarisedexcludeany lowlandareaswhich are
currently in timber concession for wood other than mangrove.

The analyses generally assume a thirty year rotation for the selective cutting, as well as for one of
the clear cutting scenarios. A 30 to 35 year rotation is typically regarded as technically feasible for
mangrove resources if replanting and selective cutting is followed. In Bintuni Bay, as elsewhere in
Indonesia, most concessions have been granted for a 20 year perigaaa 2@arcut is therefore

also evaluated. Irthe absence ofiny regulations or controls, it will bdemonstratedhat this
“accelerated clear cut” would often be the strategy selected by a concessionaire which focuses purely
on maximising profits.

In both of theclearcut scenarios, it imssumedhat a once-only cubccursand that no further

stock is available after the clear cut is completed. This reflects the idea that such cutting is usually
not sustainable in a mangrove ecosystem. The selective csittingrios are, howevessumed

to be sustainablefom aforestry perspectivandthus allow cutting in perpetuity on a 3@ar
rotation. The “80% selective cut” approximates the maximum sustainable yield froestiuece.

The “40% selective cut”, as indicated, is meant to approximate harvesting of thehantastable

area outside of the proposed Bintuni Bay Nature Reserve.

The “25% selective cut” represents a more conservative strateglying the clearance ofonly

about 60,000 ha outside of the reserve area. As shown, this scenario was designed in a way that it
ensures that theurrent concessionairesll haveadequatenangrove stock td&eepthe woodchip

plant operating at 80% of capacity for the 20 year life of the concession (without any extension to
the life of that concession). If the plamperates at a higher capacity factorniplies that the
concessionaire would need to be limited to between 16 and 20 years of operation. Given that some
shutdowns will be inevitable for even routine operations, éxigectedthat this scenarioprovides

a realistic compromise between strict conservation and uncontrolled cutting.

In addition to the mangrove area, commercial sago production in the BBayrarea commenced
in late 1990. A total of 15,000 ha obncession has been allotteahd it is assumedhat this
amount will neitherincreasenor decrease.Production characteristicand input requirements for
processing virgin sago palm to a staprbduct are based dAachandSchuiling (1989). It is
projected that production will reach a sustainable level of 225,000 tonnes per year by 2001.

The analysis assumes thrall chipwoodexport prices stay constant over theriod at devel of

$40 per cubic metregndthat sago prices also stay constant atiee of Rp300/kg. Production
costs were based on investment costs provided by the companies, and on operatexiroastsl
from typical operationglsewhere. Royalties, taxesandcompensation paymentsere excluded
from the costs in the cost benefit analysis as they represent atdireferand arenot regarded as
a drain on society’s resources.
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Table 4.3
Mangrove Area and Clearing Options Evaluated

Total Area ~364,000 ha
Total Mangrove Area ~304,000 ha
Total Area in Bintuni Bay to 10 Metre Depth ~60,000 ha

Total Mangrove Area ~304,000 ha
Total Harvestable Area ~240,000 ha
Total Unharvestable Area ~64,000 ha

Total Harvestable Area ~240,000 ha
Total Harvestable Area within Proposed Nature Reserve ~143,000 ha
Total Harvestable Area outside Proposed Nature Reserve ~97,000 ha

Proposed Size of Nature Reserve ~267,000 ha
Total Harvestable Area within Proposed Nature Reserve ~143,000 ha
Total Unharvestable Area ~64,000 ha
Total Area in Bintuni Bay to 10 Metre Depth ~60,000 ha

Mangrove Stock Rate ~8G¥ha
Chipwood Plant ~300,000 dyear
Current Concession Length = 20 Years
Stock Requirement for 20 Year Life at 100% Capacity = 6,000,000 m
Stock Requirement for 20 Year Life at 80% Capacity = 4,800,000 m
Area Requirement for 20 Year Life at 100% Capacity = 75,000 ha
Area Requirement for 20 Year Life at 80% Capacity = 60,000 ha

OPTION DESCRIPTION

Once Only Cut

20 Year Clear Cut Total Harvestable Area is Cut Over 20 Year Period

Once Only Cut

30 Year Clear Cut Total Harvestable Area is Cut Over 30 Year Period

30 Year Rotation 80% of Total Harvestable Area (=192,000 ha) is Cut in Perpetui
80% Selective Cut on 30 Year Rotation
30 Year Rotation 40% of Total Harvestable Area (=96,000 ha) is Cut in Perpetuit
40% Selective Cut on 30 Year Rotation

Proposed Nature Reserve)

(Equivalent to 100% ofTotal Harvestable Area outside

25% Selective Cut on 30 Year Rotation
(Equivalent to 62% of otal Harvestable Area outside
Proposed Nature Reserve)

capacity for 20 Years)

30 Year Rotation 25% of Total Harvestable Area (=60,000 ha) is Cut in Perpetuit

(Equivalent to Operating Current Chipwood Plant at 80%

Cutting Ban Entire Mangrove Area is Maintained in Virgin State
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4.3.2 HSHERY RESOURCES

Although the mangrove concessions in the BintBay areahave been licensddr only 3 years,

the commerciakhrimp fishery haseen operating irBintuni Bay since approximatelyl970.
Production at historical levels has shownewidence offalling off, and,although no estimates

have beermade ofthe size of theresourcestock, popular opinion is thaturrent levels of
production areorobably approaching th@aximum sustainable yield. Output dsrrently frozen

and packaged in one of four cold storage facilities in Sorong, or in a new facility recently opened in
Wimbro in Kecamatan Babo. Most of the output is exported to Japan.

It is assumedhat the fisherycan still support amodest expansion to support one moodd

storage facility. An inventory ofurrent coldstorage sites igprovided in Annex 1. This
expansion would involve an increase of output of about 1&%dallow for a sustainable shrimp
harvest of approximately 5500 tonnes annually. Based on recent averagésgedamex 1), the

CBA assumes that the shrimp value remains constantahterms at US$6.25/kg. As with
forestry, fishery costare based oimvestmentandoperating costprovided bythe companies to
government authorities. Royalties, taxes, and compensation payments are excluded from the costs
in the cost benefit analysis.

In addition tothe commerciakhrimp harvest, boats harvest a substarialcatch which is
currently thrown back into the bay or, on some occasiesign bythe ships’'crews ortraded to
local people. Thishy-catch representsiore than 90% of the trawlingatch by weight and,
although it is currently not used,dbes offercommercial opportunities dsh meal or fertiliser.
Recent identification of the disposal practice has prompted dathbrities toconsiderpromoting
the commercial use dhis by-catch. Inthis costbenefit analysis, it isassumedthat some
commercial development will eventually occur, although the by-catch is assigned an ingluéed
of only Rp300/kg. Even so, given thatrigpresents aubstantialshare ofthe total catch by
weight, the imputed value of this catch is projected to exceed Rp30 billion per year.

4.3.3 LOCAL USES ANDEROSIONCONTROL

The valuation of local mangrove uses was based on traditional household productibmirfitomgy,
fishing, gathering,and manufacturing, as estimatetirough the household surveyWages,
transfers, farming income, livestock sales, and other miscellaneous incoregcludedfrom this
category. The resultant value in 1991 from the mangbagedsources washus Rp6.5 million
per household.Population estimateand projections for thearea were based amcent census
observations that there are 2677 household in the regidthat population growth hasveraged
4.22% per year over the past ten years. The CBA assumes that this level of grovetntiville
for 20 yearsandthentaper off to 2% peyear thereafter.This growth is largely irresponse to
anticipated reaincome growth in the region. This hbeen assumed to be 6&anually inreal
terms, implying real per capita income growth of 1.8% annually.

As was noted earlier, however, socio-economic linkagi#scausesome modesshift away from
mangrove dependence as real incomes rigsing theestimatecdelasticity of —0.3,andgiven real
income growth of 1.8% annually, ther household reliance on mangroves is forecadettine
by approximately 0.5% annually. Concomitantligere isexpected to bapproximately a 0.5%
increase annually in per household agricultural output as a result of developmerdrgetheBoth
of these results were taken into account in the cost benefit analysis.

One important component of the cost benefit analysis is the imputed benefit of erosion control. In

this study, the benefit is based on the value of agricultural output from local production. In 1991
this was estimated from the household survey to be Rp1.9 million per household.
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4.3.4 (QAPTURABLE BIODIVERSITY

Chapter 3provided adiscussion of capturable biodiversthgnefits,and explainedthat a value of
US$1500per squarekilometre peryear of mangroveareawas imputed. Becausesome of the
mangrove area is in very isolatackas and isiot expected to be harvestesien if therewere no
controls on cutting in the region, thignefitwill nevertotally disappeaeven if the ‘accelerated
clearcut’ scenario is followed. Onattribute of the modelling in the CBA, however, is that in
some of the linkage scenarios which are modelled, it is assumed that this benefiteptungble

if there exists an expectation that greawill remain intact in the future. For examplethiére
are 300,000 ha in 1991and if thereare expected to benly 150,000 ha in theear 2000, the
imputed value in 1991 is that whietould accrueonly to the 150,000 ha. This assumption is
made primarily in light of existing institutions whiclare likely to transfer funds to protect
biodiversity. It isexpectedfor example, that international conservation groups or the BitF
provide funds to amreaonly if there exists somereasonable expectatichat the areawill be
protected.

4.3.5 EVALUATION ASSUMPTIONS

In addition to the above assumptions, the cost benefit analysis generally assumes that there will be
no real increase or decrease in costs or prices. Cost and benefit streams are extendedy@agr a 90
time horizon to allow three full rotations in the forestry evaluations, and to accommodate potential
delays in linkage effects among ecosystem components. Alkure costsand benefits are
discounted tal991 at areal discount rate of.5%. Thisdiscount ratewas selected based on
discussions with planning authoritieslimdonesia,and it reasonably reflectthe opportunity cost

of risk-free investments. Sensitivity tests are undertaken at a higher (10%) and lower (5%) rate.

4.3.6 LINKAGE SCENARIOS
A key feature ofthe cost benefit analysis igs treatment of the linkagebetween various
ecosystem components. Fidiferent linkage scenariosire defined to illustrate whatwould
happen to total economic valueunder
various assumptions of linkages and cuttingr

options. Annex 5 provides a complete Table 4.4

description of the linkag@ssumptions for Linkage Scenarios — Fisheries
all ecosystem components, buable 4.4 )
provides a summary of the different Plg?:r%%?er
;gﬁgf;lﬁrs]kféet.he verymportant forestry Linkage Scenario o .
'I_'he ba§ic procedure in s.pecifyin.g the. \I)Ivoeé_ll(nkages 85 10
linkage involves both an impact intensity ||Moderate 0.5 5
parameterd) and an impact delay parameter ||Strong 1.0 5
(t). An impactparameter ofu=1 would Very Strong 1.0 0
imply that a 50%reduction in mangrove

area would yield 0% reduction in fishery

production. This is the result typically ||For fisheries productivity in year t, the linkagg] to
found in Java. From the formula iFable mangrove cutting is defined as follows:
4.4, it is clearthat an impacparameter of a
0=0.5 would imply that fishery output []PRODUCTVITY; [ [MANGROVE1 ]

varies as the square root of mangrove area; fp [PRODUCTIVITY{=0[] [WANGROVE=([]
50% reduction in mangrovearea would |lwhere MANGROVE is the area of undisturbed
result in only a 30%eduction in fishery [[mangrove, and andt are, respectively,
production.  Thiswould occur if only intensity and delay parameters as specified atnove.
“partial” ecological linkages existed, or if
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stresses on the fisheriegere somehowbuffered by other factors. The specification ohis
relationshipdoesnot, however, constrai to being less than oequal tounity. Indeed, if a
particularly critical habitatvere beingthreatened, it is quite conceivaltteat o would take on a
value greater thaanity. An impactparameter ofi=2, for example,implies that fisheryoutput
varies as the square of mangrove area; a 50% reduction in maageavi@this case wouldesult
in a 75% drop in fishery output.

The time at which events occur is, because of the discouptiogdure, otritical importance in
cost benefit analysis. An ecological linkage which takesy@frs tomanifest itself is,other
things equal, farless serious in economic terms than one wlicturs immediately. Thdelay
parameter is thus specified with a view to showing how delayed impacts might affect the optimal
management choice. In thease offisheries, mostanalyses suggest that thmost serious
consequences (for adjacent fisheries) of mangrove depletion would occur in under five years.

In principle, the“severity” of impactsleadingfrom the linkages must also lwensidered. Cost
benefit analysicanonly beapplied if costsand benefitsare finite. A linkage whichleads to
multiple “infinite” costs or benefits could not be evaluated using CBA; other decision cnitest
be used in such instances.

Although resultsare presented ithe following sections for all of the scenarigspst of the
discussion concentrates on comparthg “strong linkage” or‘very strong linkage”scenario
(representing dmost likely” range) tothe “no linkage” scenario. The no linkageenario is a
useful reference point because it represents that which is ioffdititly assumed irsingle sector
resourcemanagement decisions. It is also that whighuld be assumed by a private company
making investment decisions without regard to externalities.

4.4 EVALUATION OF BINTUNI BAY: CBA RESULTS

Annex 5 provides a complete summary of the cost benefit analysis results under each of the cutting
options, linkagescenariosanddiscount ratesised inthe analysis. Annex 5 algorovides cash

flow summaries for selected scenarios to illustrate how the annual casbhiémgeswith time as
different linkage effectsmanifest themselves. The following sectigmevide highlights of the

CBA results to illustrate some of the major conclusions which arise from the analysis.

4.4.1 THEREFERENCECASE WITHNO LINKAGES

A useful starting point, oreferencecase, involves the “no linkagefase where each resource
component isassumed tdunction independently. Figure 4.9 illustrates the netesent value of
the benefitand cost flows ofeachcomponent. For illustrative simplicity, the twlisheries
components (shrimpndby-catch) have been aggregatethis referencescenarioalso shows the
“accelerated clear cut” as the option which wouldsblected byforestry companies in thabsence
of any controls; other options have lower values, as will be demonstrated later.

Taking into accountall of these components, the total asset value ofrébeurce approaches
Rp3 trillion (approximately US$1.5 billion). This is substantald,given this high value, the
resource representsnatural target for propeesourcemanagement. Two thingstandout from
this presentation: theommercial forestryandfishery resource havéhe sameorder-of-magnitude
value of approximatelRp800 billion; the traditional local usebave asubstantial, although
untraded, value of approximately Rp400 billion.
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Figure 4.9
Total Economic Value of Reference Case with No Linkages

(NET PRESENTVALUE IN BILLIONS OF 1991 Rp; 7.5% DSCOUNTRATE)
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4.4.2 Q.EAR CUTTING ORCUTTING BAN: WHICH ISOPTIMAL ?

In selecting an optimal cutting strategy, it is usefulemonstratdirst what the totaleconomic

value of the resource imderthreedifferent cutting scenarios. Figure 4.10 illustrates the results
under the “no linkage” assumption for a clear cutting case, an 80% selective cut case, and a cutting
ban. These casearerevealing,becausehey alsoprovide aninterestinglead in tothe question:

“What is sustainability?”

Of the three examplegiven, it is obvious that thelear cut exampleprovidesthe greatest net
benefits if one ignores linkages. This resulgiste common for biologicalesources when the
growth rate of the resource stock is less than the discount rateopfitmal short-termeconomic
strategy under such circumstances is to “mindhe resource. Forestry departments realise,
however, that althougthis approachmight maximise the netresent value, idloesnot provide
sustainable income from forestry. A preferred management option is therefore often to cut close to
the forest'smaximum sustainable yield, as shown in tB8% selective cut” case.Under this

option, the NPV appears less than thearcut although, strictly speaking, this implies that the
resource managers are imputing some other value to resource sustainability which is not obviously
reflected in the NPV calculations. In any event, if there are no linkages, or if linkesgg@&pored,

the cutting ban option does not appear to be optimal.

If we takeinto accountthe linkages, however, thatuation changes dramatically.Figure 4.11
illustrates that,underthe “very strong” linkage scenario whicimvolves linearand immediate
impacts on otheresourcecomponents, theclear cut option is manifestly the worst of the
alternatives, and the cutting ban option provides benefits which are Rp160 d¢néaiarthan the
80% selective cut optiorgven accounting fothe lostforestry revenue Furthermore, it islear
that the 80% selective coainnot beregarded as austainable option; the impacts which it has
underthis linkagescenariocaresubstantial. Figure 4.10 illustrates that ifs@lective cutwere
selected under an incorrect “no linkage” assumption, the expected returns wldd He0 billion
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Figure 4.10
Total Economic Value of Mangrove System Assuming No Linkages

(NET PRESENTVALUE IN BILLIONS OF 1991 Rp; 7.5% DSCOUNTRATE)
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Figure 4.11
Economic Value of Mangrove System Assuming Very Strong Linkages

(NET PRESENTVALUE IN BILLIONS OF 1991 Rp; 7.5% DSCOUNTRATE)
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whereaghe actual returnsvould be only Rp2080 billion.  Anincorrect decision irthis case
yieldedreturns whichwere Rp690 billion less thanexpected,and Rp160 billion less than the
optimal amount which would be realised from a cutting ban.

Another striking result of the analysis is that the value of the traditio@a@grove harvesting
component would be reduced by approximately 50% as a result of an incorrect selectiootedAs
previously, thiswould haveits greatest impact on thaoorersegments of the population in the
area, and could be expecteddad to increasedconomic hardshigncreasedsocial problems, and
potential political unrest.

4.4.3 THEROLE OFLINKAGES

A simple lesson from the previous example is tkabdwledge ofthe extent of thescological

linkages is important in the selection of an optimal strategy. A similar concloaobedrawn

from the total of 26 cases which were investigated for the CBA. Figurepfoi®les a summary
of these casesand Table 4.5 provides amatrix for selecting aroptimal strategy bystepwise

comparisons oflifferent strategies. Inspection of these resyltevides anumber of important
indications of what an optimal strategy would be for the Bintuni Bay area.

First, it is clear that cutting barae optimal if very strong linkages occuandclearcut options
areoptimal if one totally ignores linkages. If omejects the“acceleratedclear cut” option as
unsustainable out of hand, and if caeceptsthat thereare even wealinkages ¢=0.5 with a 10
year delay) at play, then selective cutting optiarespreferredeven overthe 30year clearcut. |If
moderate linkages exist£0.5 with a 5Syear delayXhen such selective cutting is mmrse than
even the accelerated clear cut case.

Second, a striking result is that, even in the “strong” linkzagee ¢=1 with a Syear delay) there
is no economi@dvantage to proceeding beyond®%% cut of theharvestable area. If linkage
effects occurred more rapidtitan 5 years, or if the intensifyarametenr exceededinity, then it
would be optimal to select an even more conservatiteng strategy than one involving a 25%
harvest.

4.4.4 DSCOUNTRATE SENSITIVITY CASES

The procedure of selecting an optimal stratdgpends, tasomedegree, orthe discountate used

in the analysis. Tablé.6 illustrates what the optimal cutting strategyigler differentinkage
scenarios. In general, lower discount rates place a higher weight on future income sin€aims,
this case they result in more conservatuiting strategies. It is interesting, however, that at a
5% discount rate the clear ocoption is neverthe option of choice.Underhigher discount rates,
less weight is placed on future benefit streams and, predictably, clear cut strategies doh@reate
substantialdelays ofthe linkageeffectsoccur. A notable result is that, at aiscountrates
investigated, the cutting ban is the optimal strategy if immediate linear linkages exist.

4.4.5 CECISION-MAKING UNDER UNCERTAINTY

It must berecognisedthat there isstill considerableuncertainty in thedynamics of specific
mangrove ecosystems. The previous sectimvedemonstratedhat if we knowthe nature of

these interactions, an economically optimal strategn be selected. The analysis also
demonstrateghat if we do notknow the nature of the interactions, @rcorrectguesscan have
substantial economic penalties. If for exampleassumethat thereare weakdelayedinteractions
andselect an 80% selective cut on thasis,and if it turns out that theactual interactions are
immediate and linear, then the economic value of such a decision in the Bintuni Bay case would be
about Rp500 billion lessthan what waexpected,and Rp160 billion less than the optimal
strategy.
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Figure 4.12
Summary of Net Benefits — 26 Cases

(NET PRESENTVALUE IN BILLIONS OF 1991 Rp; 7.5% DSCOUNTRATE)
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Table 4.5
Determination of Optimal Mangrove Management Strategy
(NPV=NET PRESENTVALUE IN BILLIONS OF 1991 Rp; 7.5% DSCOUNTRATE)
Option | Option 1l NPV(Optionl)-NPV(Optionll)
Linear (a=1) Non-linear(@=.5) No
I1=5Yr 1=10Yr 1=5Yr 1=10Yr Linkage
25% Selective Cut Cutting Ban -50 <5 +80 +120 +170
40% Selective Cut  25% Selective Cut -30 ~0 +50 +70 +100
80% Selective Cut  40% Selective Cut -80 ~0 +110 +170 +270
Clear Cut 80% Selective Cut -120 -80 -40 ~0 +60

Optimal Strategy Ban ~25% 80% 80% Clear
Cut Cut Cut Cut
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Table 4.6

Optimal Strategy and Maximum Penalty as a Function of Discount Rate

OPTIMAL STRATEGY Discount Rate
Linkage Scenario 5% 7.5% 10%
None 80% Cut Clear Cut Clear Cut
Weak 80% Cut 80% Cut Clear Cut
Moderate 80% Cut 80% Cut Clear Cut
Strong Ban 25% Cut 80% Cut
Very Strong Ban Ban Ban
Discount Rate
NPV 5% 7.5% 10%
With Ban Rp 3498 Billion Rp 2 237 Billion Rp 1 625 Billion
With Optimal Strategy if N9 Rp 2 953 Billion Rp 1 962 Billion Rp 1 573 Billion
Linkages Assumed
Maximum Potential Rp 545 Billion Rp 275 Billion Rp 52 Billion
Loss US$272 Million US$138 Million US$26 Million

Table4.6 also shows the “maximum potentignalty” of an incorrect decisionander different
discount rate assumptions, assuming that decisions are made on the basis that “no linkages” exist
when in fact “very strong” linkages exist. At a 7.5% discount rate, this penaRp2§5 billion.

Such penaltieare substantial; the entire GDP &abupaten Manokwari is estimated to be less

than Rp100 billion annually. Decision-makersnust beaware ofwhat the potential losses of
incorrect decisionsnight be —even when information is incomplete or uncertainard act
accordingly.

Finally, thecurrentsituation of uncertainty raises tworther issues:(a) that there is aneed for
information relating to the linkagdsetween ecosystegomponentsand, (b)that policieswhich
mitigate theeffects ofthe linkages willhave economic awell as ecologicalmerit. Where
ecosystem dynamicare uncertain, programme®ducinglinkage effects —such as greenbelts,
replanting, or selective cutting will minimise potentialeconomiclosses. In terms of our
linkage framework, suchpolicies effectively reducethe linkageeffects either by reducinga or
increasingr.

4.5 JUMMARY

When linkagesetween ecosystermomponentsare not taken into account, avhen mangrove
cutting is leftunregulated, mangrove resourcgsl often be over-exploited. The existence of
linkagesbetween mangrovarea andverall ecosystem productivity means that str@egnomic
arguments can be made for conservative mangrove clearing. In instdrerestrong ecological
ties occursevererestrictions on clearingctivities will be economicallpptimal. This generic
result will apply to many situations iftndonesia where resource developmeeieds place
conflicting demands on mangrove resources.

In the BintuniBay areathe analysigrovides additional rationale faetting asidesome of the
mangrove area in a conservation area. If strong ecological interaetishsthe analysishowed
that the optimal amount of cutting was less than 25% of the harvestable area. Gipaopdtised
area ofthe reserveand characteristics othe mangrove outside of theserve, to achieve a
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‘25% target’ for the area as avhole wouldrequirethat cutting outside of theeservenot exceed
60% of the harvestable area. Thisuld beconsistent with allowing theurrent chipwoodlant

to operate tahe end of the 20 year concession life, although ifapacity factorssubstantially
exceeded 80%, then shortening the concession life by up to 4 years may be warranteso, Even
further researctshows that ecological interactioage quite rapid, or if criticahabitatsare being
disturbed, then it would be economically justified to reduce cutting below this 60% threshold.
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5. RECOMMENDATIONS

5.1 INTRODUCTION

The results of the household survey and cost benefit analysis have implicatidesdimpment of
the Bintuni Bay mangrove area, as well as mangreisesvhere in IndonesiaThis final chapter
provides some summangcommendations in aumber of key areasndconcludeswith specific
actions which might be taken to promote sound mangrove management practices in Indonesia.

It is important to note that because there istill uncertainty in the extent of ecological or
environmental impacts which will arise from different mangrove management strategies — the type
of follow-up actions actually taken hyecision-makers irthe Indonesiangovernment willdepend
significantly on their degree of ‘risk aversion’. The recommendations and adgsosbed inthis
chapter are premised on a relatively conservativeaie’ approach. Such anapproach recognises

that, given the potentiatconomic losses from amcorrect decision, it isprudent to be
conservative about mangrove management in Bintuni Bay and elsewhere.

Although some of theecommendedmmediate actionare quite specific, itmust berecognised
that — in the BintuniBay area — aiNREDEP process is commencing whiaims to bring
together the various stakeholders in the loeaburcebase, with a view to ensuring thagional
development proceeds onsastainable basis. It expectedhat the INREDERdrocesswill, for
example, establish action priorities for thea based odiscussiondetweenthesestakeholders.
A number of the recommendations in thlsapter fomear- tomedium-term action (2-years) are
thus intended to provide some initial direction to the INREDEP process; it is not the interg of
study to usurp that process, mather to complement itand provide information to decision-
makers which are involved in it.

5.2 NEEDS FOR INTEGRATED DEVELOPMENT

Perhaps the most striking feature of the analysis in this study is thadletlinesthe needfor an
integrated development program. Failure to take into account the interdependenceslitienenig
components of the mangrove ecosystem can lead to substantial ectosm®sc In particular, it
is clear that there is a need for balanced development which recognises:

« potential conflicts between resource development initiatives; and,

« potential conflicts between resource development and local traditional interests.
The interface between resource developmamd traditional interestcan beaddressedhrough a
process such as INREDEP if programmes are specifically targeted to local peodieereAis no
empirical support for atrickle-down effect’ in Bintuni Bay, this suggests thaargeted local
developmenmust complement angroaddevelopmentnitiatives to ensurethat socio-economic
distortions do not arise. Specifically, thmuld be achievedthrough promotingsmall-scale
enterprisedased ormangrove harvesting activitieandthrough ensuring that conflictsetween
commercial interests and local uses are minimised.

5.3 POTENTIAL POLICY REFORMS: THE ROLE OF ECONOMIC INSTRUMENTS

The potential distorting influences whidinoad-basednacro-economi@olicies havesuggest that
targetted economic instrumentan have apositive influence on mangrove management.
Economic instruments such ksdtax surchargedieredroyalties, sales taxes dmatchery fry,
replanting incentivesand ownership reformsll provide potential mechanisms for promoting
sustainable mangrovese. Many policies in the pabave inadvertentlcausedunsustainable
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mangrove use because these same instrumenémnot effectively usedlow land taxespromoted
conversion to tambak; subsidies to fish hatcheries discouraged gathering of wild fry from mangrove
sites; unclear or open access to mangrove areas resulted in over-exploitation.

It is thus recommended that work commence on developing a charge system to pnamgiave
management. This is discussed in further detail in Annex 6, and consists of the following steps:
« identification of key resource areas;
« identification of key resource conflicts in these areas;
« identification of inadvertensubsidies or incentives which contribute theese
conflicts;
« identification and evaluation of corrective measures;
< implementation of preferred measures on a pilot basis; and,
« broad application of measures.
In all instances — especially important in Indonesia where lesalurcemanagement is becoming
more decentralised — economic incentives or charges must be seen as fulfilling two key functions:
< providing adequatdncentives to private operators fevelop the mangrove
ecosystem sustainably; and,
< providing adequate funds tocal or regional authorities to monitand, where
necessary, regulate mangrove development.
Economic charges provide an opportunity to fulfil both of these functions concurrently.

5.4 DATA/INDICATOR NEEDS FOR MONITORING

541 FRICES ASINDICATORS

Although somedata areavailable on physical stockand flows in mangroveareas,inadequate
attention is being paid to the role whigticescan play as amdicator of unsustainablenangrove
use. During the data gathering process for this study, the poorest glasditywerenvariably the
prices. A common problem was that forost resourceflows the actual measurement is in
physical unitsand no record ikept of tradedprices; when estimates 6¥alues” are required,
arbitrary prices are assigned which it necessarily have any relation ttoee actual prices. The
problem is especiallacutewith historical data; information which isrepresented akistorical
traded values is actually historidehdedphysical volumes multiplied by aspproximateccurrent
price.

If price data are more consistently recorded and reported, thglaawo potentially usefutoles

as indicators. First, they can in some circumstances provide ansiprlpf impending stress on
mangrove ecosystems. The PL20 fry prices in South Sulgr@gte such an example: an 80%
decline in prices over 5 years isxpected toplace escalatedpressures on mangrove clearing.
Second, they can serve as an indicator of the quality of production. Stricep vary byshrimp

size and quality, for example, and a decline in average sales prices while international prices remain
firm could signal achange inshrimp size or quality which in turindicates unsustainable
harvesting practices or ecosystem degradation. It is therefore recomntieaidadce data, oboth

inputs andoutputs, be moreegularly recordedand reportedor various commerciallyharvested
products from mangrove areas.
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5.4.2  LINKAGES
The analysis in this studflustrated the importance of having information about éoelogical
linkages which exist between mangrove ecosystem components. If longer term corstlalies
are to be done, thminimumdata which are required involve indicators of the following items:

< changes in mangrove area within the greenbelt zone;

< changes in mangrove area behind the greenbelt zone;

« fishery productivity or yield; and,

« fishery effort.
If one of these pieces of information is fact missing, grosslyincorrectconclusionscan be
drawn. For example, some arguedSauth Sulawesibased oronly mangrovearea andffshore
fishery productivity datathat there was no correlatiohetweenthem becauseareawas falling
dramaticallywhile total catch remainedonstant. What was noteasuredvas the fisheryeffort
which, as it turns out, was increasing as local people were driven away from traditional areas in the
mangroves to areas just offshore.

5.4.3 O'HERINDICATORS

The NREA exercise being undertaken by BPS is a substantial effort in gathering dataamhibeh
used adndicators. Although priorityareas arestill in the process of beingelected, itappears
likely that petroleum resources and forestry resources will form the foundations of theetfrstf
experimental accounts. It is also likely that one levallishggregation othe forestryaccount
will involve mangrove area, even though mangroreggsesenbnly about 3% ofindonesia’stotal
forested area. There isdanger inthis exercisethat, if mangrove forestrgtatisticsaretaken in
isolation, they will not provide a good indicator of the value of the functions afedorce base.
This study showed that, if one looks at the resource in isolation, a sustajiedbleolicy might
appear to be quiteensible when, in fact, an optimal policy might involeensiderablyless
clearing to ensure that the ecological functipr®/ided bythe mangroverenot threatened. For
this reason, it is recommended that the mangrove acauatiie disaggregated from othfarestry
accountsuntil an experimental account of the fisheries resource israttegluced. Tahat end, it
is also recommended that high priority flaced onintroducing an experimental fisheriascount
into the NREA at the earliest possible opportunity.

5.5 FOLLOW -UP REQUIREMENTS

55.1 BNTUNI BAY

The cost benefit analysidemonstratedhat the selection of the optimdevelopment strategy
depended on the extent of the ecological linkagéferethose linkagesre not precisely certain,

the chosen strategy actually depends ondtwsion-makerstegree ofrisk aversion. Adecision-

maker who is not concerned with the potential losses of a bad decision may well be wibike to

a chancehat clearing largeareas ofmangrovewill have noeffect onoffshorefisheries. On the

other handgiven theevidenceelsewhereandgiven that substantial losses might result from an
incorrect decision, a risk-averse decision-maiir select a strategy which is more conservative.

The specific follow-up requirements recommended for Bintuni Bay are based on such a conservative
strategy,andstem from the cost benefit analysis whicldicatedthat there islittle economic
advantage to going beyond the “25% selective cut” of the mangrovesreddewill recall that

this involves gazetting theroposedBintuni Bay NatureReserve,and limiting the cut to off-

reserve areas to that which would sustain the current woodchip plant for a period of 16 to 20 years.
In support of this, Table 5.1 summarises other actions which woulshdetaken apart of such

a “conservative” strategy; Table 5.2 identifies a number of complementary actions iareteof
Indonesia.
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Table 5.1

A Conservative Action Plan for Mangrove Management in Bintuni Bay

COMPLETION ACTION RESPONSIBLE
TIME FRAME PARTIES
Gazette Proposed Bintuni Bay Nature Reserve ~ Government of Indonesia
(267,000 ha)
IMMEDIATE Initiate Forestry Management Plan for Off- Companies/Forestry

(<6 MONTHS)

Reserve Lands (incl. zoning)

Commence Seeking Foreign Aid Support fo
Biodiversity Maintenance

KLH/INREDEP
(GEF)

NEAR TERM
(<2 YEARS)

Commence Review of Economic Incentive
Mechanisms for Mangrove Management

Forestry/KLH

Complete Forestry Management Plan for Off
Reserve Lands (incl. zoning)

Companies/Forestry

Identify Sustainable Community-Based Proje
for Traditional Mangrove Use

ts INREDEP/Local Communities

Establish Investment Procedures for Extern
Investment in Area

bl INREDEP

Commence Enforcement of Fisheries Limitatig
inside 10 Metre Depth

ns Fisheries (Agriculture)

MEDIUM TERM

Implement Economic Incentive Mechanisms
Mangrove Management

or Forestry/KLH

Complete Research Summary of Ecologicd

LIPI/PSL/Universities/

(<5 YEARS) Linkages in Area (Foreign Assistance)
Initiate WID Programme Targeted to Farm apd INREDEP
Mangrove Products
Identify and Implement Education Reforms tp INREDEP/Education
Address Drop-out Rate
ON-GOING Monitor Forest Cut, Fishery Productivity, Fishery BAPPEDA
(ANNUALLY ) Effort
REVIEW Mangrove Forestry Concession Renewal o Forestry/KLH/BAPPEDA
(~15 YEARS) Termination
Table 5.2

Potential Complementary Actions for Mangrove Management in Indonesia

COMPLETION ACTION RESPONSIBLE
TIME FRAME PARTIES
Commence Communication of Results in Other KLH/BAPPEDA
Jurisdictions
IMMEDIATE Commence Project Identification in S. Sulawgsi KLH/PSL
(<6 MONTHS)
Commence Identification of Economic Forestry/KLH
Incentives for Mangrove Management
Identify Other Critical Mangrove Sites in KLH/BAPPEDA
Indonesia
NEAR TERM Identify Other Sites KLH
(<2 YEARS) with Coral Reef/Mangrove Links
Commence Macro-economic Policy Review KLH/BAPPENAS
Commence Establishing NREA Account on BPS/KLH/Agriculture/
Fisheries & Mangroves Forestry

MEDIUM TERM
(<5 YEARS)

Conduct Research on Ecological Linkages

LIPI/PSL/Universities/
(Foreign Assistance)
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Immediate priorities in Bintuni Bay focus on gazetting theeserve,initiating a forestry
management plan faff-reservelands,andcommencing activities to seek foreigonor support

for biodiversity maintenance. The forestry management plan should incorporate the following key
features: a greenbeatbnsistent withcurrent guidelineshat the width beequal to 130 times the

tidal variation and that the area be measured from the high water mark; a zoning structure allowing
the harvesting of approximately 60,000 behindthe greenbelzone whichwill minimise the
physical disruption of the surrounding ecosystem; and, monitoring plans.

In the near term (<2 years), high priority shouldpteced oncommencing a review afconomic
incentive mechanisms for mangrove management. In the Bintuni Bay areecdrisnendedhat
this shouldconcentrate orthe design of staggereayalties or cuttingees inassociation with a
zoning system. The principle would be that areas close to the greenbelt would incufdaegher
they were cut. Consideration should be given to returnifiged proportion of incrementdkees
(above the regular royaltwate) tolocal authorities to assist in the financing of monitoratger
parts of the ecosystem and for the payment of compensation to local communities.

Other near-term non-forestry actions should include the establishment of inveptotetures for
external investment in tharea andhe identification of sustainable community-based projects for
traditional mangrove use. Some projects, such as crocodile farming, are alreadgdeelay in
Bintuni. It is expectedhat the INREDERdrocesswill contribute significantly to thiseffort of
project identification.

Medium-term actions are identified which either have a Iquwinrity or, because ofheir nature,
requirelonger lead times before completioncan be reasonably expectedmplementation of a
staggered royalty structure should, for example, be targeted within the next five yeadditidm,
research groups such as universities, PSLs, and LIPI should present — in approximayelsréive
— preliminary findings of ecological linkage studies in the Bintuni Besa. This will require the
establishment ofresearchpriorities and a researclaction plan for the region; iwould be
appropriate toinitiate this work with a workshoeld sometime in the next year. Foreign
assistance in thiaspect would be appropriate becatrseresearctindings will be of interest to
the international community as a whole.

Longer term efforts should be directed to monitoring the forest cut, fishery produetidfishery

effort in the bay, with a view to establishing the extent to which linkages bgisteen the
forestry and fishery components. Near the end of the mangrove concession life, in approximately
15 years, thesdata andbther relevant information should leviewed todeterminethe impact

which forestry hasiad onthe ecosystem’s productivity. tfere islittle evidence ofecosystem
disruptionand if concessionaires have followele forestry managemeplan, theconcessions

might berenewedfor another period. If there isvidencethat other parts of the ecosystem are
substantially declining in productivity, cutting operations shouldebminated indefinitely athat

time.

5.5.2 CGOMPLEMENTARY ACTIONS

The complementary actions enumerated in Table 5.2 have, for the modtegadescribed earlier
in this chapter. It should be noted, however, that thest important single priority is
communicating a general conclusion of this study — tbaservative mangroveutting strategies

or even complete cutting bans can be economically optimal — to valéaison-makers involved
in mangrove management. This will need toaddressed aboth the nationahndregional level,

and should belirectedfirst to regions whicthave been previousliglentified ascritical mangrove

areas. South Sulawesifor example, is one suchrea andmanaging theKabupaten Luwu

mangrove in that province is a high priority.
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Other complementary actions involve primaripntinued identification of criticakites and
application of the general five step mangrove management framework tosftexse Itshould be
stressed, however, that it is not necessary to repeat the type of study undertakendverg sae.
Many of the general lessons here can be applied at other sitesnfisinged judgment,if there is

a local political will to managethe mangroveareassustainably. One of the purposes of the
broader communication task is to nurture that political will.

5.5.3 FOLE OFFOREIGNINVOLVEMENT IN BIODIVERSITY CONSERVATION

Sustainable management loflonesia’s mangroves st only inIndonesia’s economic interests
but also in the interests of tharoaderinternational community as a whole.Indonesia’s
mangroves are among the maisterse inthe world,andthus represent aignificant biodiversity
asset for botlcurrentandfuture generations. While in songases it isexpectedthat Indonesia
will have the resources available to manage these mangroves sustainably, casgkencreasing
population and development pressurwill prompt managersand decision-makers to forego
conservationoptions.  The international community, through international protocols and
institutions such as the GEF, now has mechanismgpléce which can provide financial
conservation incentives to countries such as Indonesia. The incentives shoeddrbecheither
as levers of foreigmill, nor asdevelopment aid.They are, quitesimply, trade in acommodity
which hitherto has nolhad amarket. Neithetndonesianor the international communitghould
hesitate to initiate such trade to each other’'s mutual benefit.
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