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MISSION STATEMENT

The primary objective of the Global Environment Facility/ United Nations Developrent Programmme/
Intersatiomal Maritime Organization Regional Programine for the Prevention and Management of Marine
Follufion in the East Asian Seas is to support the efforts of the eleven (11) parlicipating governtuents in the East
Asian region to prevent and manage marvine pollution at the national and subregional levels on a long-term
and self-reliant hasis, The [1 participating countrics are: Brunei Darussalam, Cambaodia, Democratic People's
Republic of Korea, Indonesia, Malaysia, Peaple’s Republic of China, Republic of the Philippines, Republic of
Korea, Singapore, Thailand and Vietnanu It is the Pragramme’s vision that, through the concerted efforts of
stakeholders to collectively address marine pollition arising from both land- and sea-based sources, adverse
impacts of mavine pollution can be prevented or minimized without compromising desired eccononic
development.

The Frogramune framework is built upon innovative and effective schemes for marine pollution
management, technical assistance in strategic marvitime sectors of the region, and the identification and
promobon of capability-building and investmen! opporiunities for public agencies and the private sector,
Specific Pragrameme stratextes are:

= Duvelop and demonstrate workable models on manne pollution reduction/prevention and risk
manazgererit;

*  Assist coundries in developing the necessary legislation and techwical capability (o implement
mternational conventions velaled o marine pollution,

«  Strengthen instihational capacity to inanage marine and coastal arcas;
= Developa regional network of stations for marine pollution monitoring;
= Promote public awareness on and participalion in the prevention and abatement of marine pollution;

+  Facilitate standardization and intercalibration of sampling and analytical lechhiques and
environment impact assessment procedures; and

+  Pramole sustamnable financing mechanisms for activities requiring lonz-ferm commitinents,

The implementation of these strategies and activitics will resalt in appropriate and effective policy,
matagement and technological interventions al local, national and regional [evels, contributing to the ultimate
goal of reducing marine pollution in both coastal and international waters, over the longer term,

Dr. Chua Thia-Eng

Regional Programme Manager
GEF/UNDE/IMO Regional Programune
for the Prevention and Management

& of Marine Pollution in the East Asian Scas
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ToTal EconoMic VaLuaTion: CoasTaL aND MariNE RESOURCES IN THE STRAITS OF MaLacca

Executive Summary

This report provides a framewaork for the economic valuation and initial estimates of the tatal economic value of
coastal and marine resources in the Straits of Malacca. Often, resources are appreciated only in terms of the direct
market values they provide, Because non-use values and ecosystem services are not fully quantified in markets, they
are often given little weeight in policy-maling. The undervaluation of resources results in conflicting policies, such as
cornversion of rescurce areas to other uses, and overesploitation by people who are not well-informed of the consedquent
impacts. Waluation of natural resources and the ervironment necessitates the estimation of benefits and- costs of using
these natural assets. The concern 2 whether or not a particular use [and non-use} is contributing el econonmiic
bhenafitsto society. The gross value of the marine and coastal resources in the Straits of Malacca is estimated to be
around 36,83 billion, The total net economic value is around $5.13 billion, of which §1.47 billion were accounted
for by net market values, and 53.66 billion by non-market values, Because of these benefits, which accrue to the
global community (and not just to the countries where the resources are found), sustainable management of coastal
and marine resources is warranted for all users and beneficiaries. The valuation exercise done and presented in this
report showes the importance of valuation to decision-making. and highlights the magnitude of potential losses
WwAlROUE Droper management.
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Introduction

Generally, coastal ecosystems provide food (major
protein sources), economic development opportunities
(e.qg.. tourism, commercial fishery, mariculture, sea-based
transportation), raw materials for construction, firewood,
recreational opportunities, shoreline protection and
buffering and important life-support functions. This report
provides both a framework and the estimates of the total
economic value of the wvarious coastal and marine
resources in the Straits of Malacca {referred to as Straits).
Unless the value of the natural environment is expressed
in maonetary units, itwill continue to be assigned a zero
value. Often, rescurces are appreciated only in terms of
the direct market values they provide. Because non-use
values and ecosysterm services are not fully quantified in
markets, they are often given little weight in policy-rmaking,
The undervaluation of resources results in overexploitation
because the users, general public and policy-makers are
not well-infarmed of the consequent impacts. The results
of this study are, therefore, intended to demonstrate the
value of resources and the environment, and the
subsequent importance of proper management.

One fundamental factor that is important in
developing plans is the realistic recognition of the likely
availability of resources for human use, life-support
systems, education and management. |tis important to
nite, howeever, that there are extensive difficultes involved
inarriving at a general agreement about what monetary
value to attach to a certain benefit. On the ather hand, if
no monetary value is given to a natural resource, the
‘rero’ value leaves the resource open for overesploitation.

This report is an extension of the work done by
Sasekumar et al. {1998) and Tridoyo et al. [1998) as part
of the GERUNDF/AMO Regional Programme for the
Prevention and Management of Maring Paollution in the

W saow a thought and reap an act;

We sow an act and reap a habit;

We sow a habit and reap a character;
We sow a character and reap a destiny
William Thackeray

East Asian 5eas Malacca Straits Demonstration Froject.
The following sections provide the rationale for
undertaking resource valuation and presents a brief
discussion on the different use and non-use values {or
market and non-market values) of coastal and marine
ecosystems and resources. The second part of this report
shows the valuation procedures, the assumptions used
and the estimates of the economic values of each
ecosystem for each of the littoral State within the Straits.
This report includes both gross and net estimates of
resource values, The [ast part of the report contains the
integration of the results and conclusion.

Some of the estimates and assumptions used may
be subject to academic debate, and for this reason, the
methodology and valuation procedures have been defined.
Mevertheless, the results of this initial valuation exercise
provide useful information on the relative importance of
coastal resources and the services that they provide to
the people of the littoral States and other users of the
Straits.

Rarmionare For Resource VaLoaTion

The policy-maker needs to begin viewing the
management of ecasystemns in the broader context of
social and economic objectives. Valuation of natural
resources and the environment necessitates the estimation
of benefits and costs of using natural assets. The concern
is whether or not a particular use [and non-use} is
contributing net economic benefits to society, Where a
particular objective is in conflict with another objective,
tradecffs will be inevitable. With resource valuation, the
policy-maker will have access to information on the
contribution that a particular rescurce is providing, and
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how managerment decisions on the use of that resource
will affect society. For exarmple, benefit-cost analysis (BCA)
that indudes valuation of emvironmental and other external
benefits and costs would show the importance and
comparison—in monetary terms—of alternative
management interventions or programs. BCA also
indicates whether a particular activity is economically
sustainable. Conservation or protection of ecosystems
entails costs: in terms of both opportunity cost of
foregoing other socially valued uses as well as cost of
additional resources required for ensuring that the
ecosystems are actually being protected,

Another rationale for resource valuation lies in the
desire of policy-makers and managers to infllernce resource
allocation by making those responsible pay for the
erwircnmental costs associated with their activities. Fines
and penalties associated with command-and-controf
ApLroaches to resource management can be set at levels
that will reflect the cost of the damage or loss of
ervironmental assets, Likewise, one key design factor of
economic or market-based instruments is the setting of
prices of resources correctly. Thus, user charges, effiuent
taxes and environmental bonds should be based on the
value of the environment as a waste repository or the
cost of the damage resulting from pollutive and
unsustainable activities. Pricing of the natural enviroriment
Is a signal to wsers that there are opportunity costs involved
in using rescurces. From another perspective, the ‘price’
reflects the additional benefits from additional units of
these coastal and maring resources,

CoNCEPTUAL FRAMEWORKE

The total econamic value [TEV| of a natural systerm is
the sum of all net berefics from all compatible uses and
non-Lse values, As an example, Figure 1 shows the various
use and non-use values of a coastal resource. These
environmental and economic values are atrisk due to a
number of factors, primarily, population growth and
urregulated development. In particular, coastal and
marine resources are threatenad due to overfishing, use
of destructive fishing gears and methods, widespread
deforestation and eventual siltation and sedimentation,
corversion of mangroves, pollution and overexploitation
of corals and other marine organismms, These problems, if
notmitigated, will lead to the loss of economic values.

The total economic value consists of |i| use value
(L] and [ii} non-use value [NV, Lise vaives may be
broken dowin further into direct use value [DUV], indirect
use [IUV], and option value (OV]. Moreover, direce uses
can be extractive or consumptive and non-extractive or
non-consumptive. For direct use values, market prices
are available for quantification and monetization, Examples
of girect extractive wse values that can be derived from
coastal and marine resources include the net revenues
from fishery, fuelwood and raw materials, while non-
EXLrACHVe direct Lse vatiesinciude recreation and tourismm.,

In addition ta the products produced, the natural
system also provides a number of biological life-support
functions, such as coastline protection functions, carbon
sequestration and nutrients and habitat for fish, shelliish,
marine mammals and reptiles. These are called jsdirecr
s vaises. There are no direct market prices for these
functions since these values are provided outside the usual
market system. There are valuation methods, howewver,
that can be used to quantify these indirect uses as well as
the non-use values provided by natural resources and the
environment [e.q., contingent valuation method),

The concept of gpfion valse can be understood as
the poderia/direct and indirect uses of a natural systermn.
|t is the additional amaunt that an individual would be
willing to pay above the actual current price to maintain
the natural resource and avoid irreversible damage that
would inhibit possible future use of the resource.
Biodiversity yields an option value to society, It includes
plants, animals and microorganisms together with
eosysterns and ecological processes to which it belongs,
and it evert exterwds to the genetic information fram which
this diversity results (Magrath et al., 1995).

Nor-Lise values consist of the existence value [EV),
bequest value (BV) and quasi-option value {Q0W]. Bdsrerice
vaitae [EV) arises from the satisfaction of merely knowing
that an ecosystem or species exists, regardless of whether
itwill be used or not. It can be closely tied to aesthetic,
cuitural, religious and moral aspects. Seguest viale [BY)
is related to the value derived from preserving the natural
heritage for use by future generations, Cuasigobion vale
[QOV] is related ta the option value in that avoiding
irreversible damage bestows value foday: For example,
it is expected that new scientific information and
commercial values may be gained from maintaining

biodiversity.
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Figure 1. Total Economic Value of a Coastal Resource,
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Modified from Spurgeon | 1992),

METHODOLOGY

This report used a compilation of secondary data
obtained frorm various studies and statistical accounts of
the three countrics for the estimation of econamic values.
Malaysia is subxdivided into fisheries administrative districts
[FADS) on the west coast while Indoenesia is subdivided
into the districts on the east coast of Sumatra and Riau
province along the straits of Malacca. The area of each
ecosystemn, the length of coastline of each district in the
three littoral States, and the market and non-market values

of the coastal resources were determined by the facultes
and staff of University of Malaya, Bogor Agricultural
University of Indonesia, and Mational University of
Singapore who were involved in the Malacca Straits
Dremonstration Project. Table 1 shows the use and non-
use values for the coastal and marine resources in the
Straits of Malacca that have been identified for
guantification. The length of the coastline and area of
coastal ecosystern in each district in each country are
shown in Table 2. Figure 2 is a2 map that shows the
different districts of the three littoral States.
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As stated earlier, the economic value is the mef benefit
from using a resource, thus, the production costs (capital,
operating and maintenance costs) incurred fram utilizing
the resources have to be subtracted from the gross
revenues, For the direct use or market values, both the
gross revenues and the net figures are reported herein, [t
is customary for an activity or resource use (and non-use)
to be analyzed over time, which could be assumed to be
the life of a development, or an arbitrarily set period, and
future benefits and costs are therefore discounted to yield
their present value. For purpases of understanding present
use and non-use, this report utilized data for a given year.
The values are in 1995 prices and the exchange rates
used are Rp2, 5000551 for Indonesia, RM2.5/U55 1 for
Malaysia and 55 1.5/55 1 for Singapore, The capital costs
of fishing as weil as the value of coastal protection, which
was derived from the cost of constructing seawalls and
dikes, are annualized {using 10% discount rate and fife
span of 10 years),

The whole concept of economic value is founded
onwillingrness to pay (or accept), which implies conscious

preferences for uses or non-use characteristics of the
ecosystem [Universitetet | Bergen Senter for Miljg-og
Ressursstudier, 19%4). For indirect use and non-use
valuation, due to the time and cost imvolved in the
collection of primary data for a full-scale valuation, the
use of ‘benefits transfer’” is often advocated, The benefits
transfer method (BTM) invoives taking an estimate of the
econormic value of a similar environment or resource from
an existing study and transferring it to the area of concern
or policy site, assuming that the existing value can be
used as an approximation. A correction factor is employed
to adjust the economic value of the impact in the new
location or the site of policy interest, Since willingness to
pay is also affected by income, the original value is adjlsted
using the gross domestic product (GOP) per capita to
reflect income difference between the original and policy
sites. Adjustments involving price changes are made to
consider the effect of changes owver time since the original
study was undertaken. The assumptions used in the
estimation of use and non-use values are shown in
Appendix Table 1. The following section shows the
valuation procedures and assumptions used in this report,
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Table 1. Major Economic Values of Coastal and Marine Resources in the Malacca Straits,
Habitat Use Value Mon-use Value
Direct Indirect Option
Mangroves | Market Charcoal and poles | Nursery role: fish and
Fish, prawns prawns
fud crabs
Wildlife
Taurism
Traditional, non-
commercial use
MNon- Shoreline protection | Capturable Existence
rarket Carbon sequestration | biodiversity value
Mucfats Market Cockles and bivalves
Fish and prawns
Gastropods, snails
Shrimps {Acetes)
Mar- MNursery rolefhabitat | Biodiversity
market Feeding grounds of
birds
Beaches harket Tourism
Turtle eggs
Coral reefs Market Fisheries
Tourism
Raw materials
Research
Mo Shoreline pratection | Biodiversity
market Carbon sequestration
Seagrasses | Market Fisheries
and Raw materials
semwveeds Research
MNorn- Shoreline protection | Biodiversity
market Carbon sequestration
sealanes Mon- Shipping lanes
market
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ToTaL Economic VALUATION
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Valuation Procedures and Estimation

MANGROVES

Mangrowve forests serve as transition zones between
dry land and offshore marine and estuarine environments.
They produce energy that supports the rest of the coastal
and marine ecosystems. Mangrowves also trap nutrient-
rich terrigenous sediments and offer diverse habitat to
fish, birds, moliuscs and shellfish. Table 3 shows the gross
and net market values and the non-market values of
mangrove ecosystems in the three [ittoral States, The
various direct use values guantified in this report are fish,
prawns and mud crabs, charcoal and paoles, tourism and
traditional use benefits, Fisheries production accounts for
about 84% of the market value of mangroves in lndonesia
and Malaysia and 97% in Singapore [Table 3). For indirect
use values, the life-support functions, such as nursery
role, carbon sequestration and shoreline protection, were
estimated in this report. Option and existence values were
also derived. Figure 3 presents a map showing mangrowve
areas along the Straits of Malacca.

L Lz
d. Charcoa! and poles. Among the direct use values of

mangrowves is charcoal production. The value of

charcoal and poles is estimated to be US3 344/halyr

[Sasekurmar et al., 1998). For the FADSs on the west

coast of Malaysia, charcoal and poles have a total

value of LUSS28,64 1,027 (Appendix Table 5). For the
east coast of Sumatra and Riau province of indonesia,
the estimated wvalue of charcoal production is

LIS590,877,920 [Appendix Table &).

The cost of production was derived from the financdial
profile of a charcoal factory in Sumatra [Chua Thia-
Engetal., 1997). The netreturn or profit is about
30% of total revenue. Thus, the net benefit from
charcoal production in mangrove areas is valued at
U558,592,339 for Malaysia and US527,263,376 for
Indonesia [Appendix Tables S and &),

b. Fishand prawsis: The other important direct use
value of mangrove ecosystems is in the form of a
large yield of fish and other aquatic species that are
of commercial importance. 5asekumar et al. {1998)
reparted that the fish and prawn catch, using
pushnets joukar surwrg)for the FADs on the west
coast of Malaysia had a value of U555,099,.344 in
1995 |Appendix Tables 5 and 8). Tridoyo et al. [1998)
reported that for the Indonesian side of the Malacca
Straits, the fish and prawn catch from mangroves
had a value of US3587,736,5101n 1925,

For Malaysia, the net return from fishing, using
pushnets, was about 29.34% of gross revenues
(ppendix Table 2], Thus, the net revenues from fish
and prawn catch in the Malaysian side amounted Lo
US51.496,148. For lndonesia, Tridoyo et al. {1978)
reported that the fishing cost was about US5681,95/
hasyr. The net revenue for fish and prawn catch in
the Indonesian side, therefore, was around
LIS3407, 578,959 for the mangrove area of 264, 180
ha.

€. AMudcrabs: InMalaysia, the value of mud crabs was
reported to be $4,800/tonne and the total production

Table 3. Economic Value of Mangroves.

Economic Value Indonesia Malaysia Singapore TOTAL
Mon-market value 1,360,469,162 | 1,278,788,063 | 26,881,265 2,666,138,490
Market value [gross) 900,006,045 416,487,066 4,348,339 1,321,774,420
Fisheries [gross revenues) 753,592,205 352,544,077 4,200,000 1,110,336,282
MNet market value 481,106,414 100,226,443 917.663 582,250,520
TOTAL [net):
non-market + net market 1.841,575,576 | 1,379.014,506 | 27,798,929 3.248,389.011
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of mud crabs in the FADs on the west coast in 1995
was 880,15 tonnes, resulting in the total value of
US554,224,720. The net return of 29.34% of gross
revenues [Appendix Table 2) was used 1o derive the
net revenue, hence, resulting in the net value of
U551,239.533. There was no reported production
value of mud crabs in lndonesia and Singapore.

d. Jowdsm The value of USS424/hadyr was adopted
from the estimated revenues from tourism in
mangrove areas, based on a study conducted in
Sarawak, Malaysia (Bennett and Reynolds, 1993, cited
in Sasekumar et al., 1998} Far the 83,259 ha of
mangroves in the west coast of Peninsular balaysia,
the gross tourism revenue for Malaysia weas
L5535.301,858, ForIndonesia and Singapare, the
per hectare tourism values of mangroves are LSS 169
ana US3574, respectively, resuiting in corresponcding
gross revenues of USs44, 646,420 and LS5 148,339.

The approximate net return from tourism is about
O0% of revenues [Cesar, 1996). The net benefits
fram tourism are valued at US$Z1,1B81.115
US326,791.022 and U5589,003 for the Malaysian,
[ndonesian and Singaporean parts of the Straits,
respocively,

e Faditanal non-commercial use, For this direct use
value, Sasekumar et al. [1998) adopted the value of
US333/hatyr rom Ruitenbeel's {1992] study in Irian
dava, indonesia. Local, non-commerdial wses includs
traditional fishing, hunting, gathering and
manufacturing. The gross benefits provided by
rmangroves in terms of traditional uses are US58.7
millicn for Indonesia. There are no data for Malaysia
dnd singapore. For Indonesia, the net returm of 10%
weas adopted from Bambang et al. [1994). This direct
usenas anet value of USSBT7 1,794,

fndgirect se Vatues

The indirect wse values are in terms of the vital
ecalogical functions, such as control of coastal erosion,
carzan storage, protection of adiacent coral reefs from
suspended solids and provision of feeding, nursery and
breecling areas for fish, crustaceans, birds and wildlife.
According ta the Ministry of State for Environment,
Indanesia (1996), 2bout 90% of tropical marine species
depend partly or entirely of their life cycle on mangrove
BCOsystems. In the last few decades, howeever, there has
been substantial mangrove forest loss because of coastal

10

reclarnation projects and corversion to aquaculiure farms,
Confiicts between some of the direct uses (e.g., fuehwvood
and poles, siiviculture) and the indirect Uses are causes
for concern.

a.  Nursery rofe for fish and pravns, Sasekumar et al.
{1998} assumed that 50% of the fish landings could
be attributed to mangroves. This off-site catch is
valed ar US3343, 220,013 for all the FADs on the
wiest coast of Malaysia [Appendix Table 8} and US34. 2
millian in singapore. On the Indonesian side of the
Straits, the fish catch value of USS1565,855,695 is
attributed to this indirect use value of mangrowves
[Appenadix Tabie ).

The weighted average net return of fishing, for all
qear tynes, is estimated to be 19.73% and 10% for
Malaysia and Indonesia, respectively |Appendix Tables
Z and 3|. The net value of nursery and habitat role
provided by mangroves for fish and prawns,
therefore, was around USS67.7 million, US516.6
milliorn and USSHE28,660 in 1995 for Malaysia,
Indonesia and Singapare, respectively.

b Carbon seguestration: The mean nel primary
productivity of the mangrowves in Matang, Malaysia
is #0.5 tonnes-carbendhadyr (Geng etal., 1991) and
the value of carbon storage, in terms of avoided future
cost of cimate change, is USS$20/onne of carbon
per year (Fankhauser, 1994). Hence, the carbon
sequestration wvalue of mangroves js about
LI551.810/hafyr. For the entire mangrove area of
83,259 ha on the Malaysian side, the total carbon
storage walue amounts to LSS 150.7 millionser
WAppendic Table 8), For the Indonesian side, the annual
carbon storage walue is LUSS478 million for the
mangrove area of 264,180 ha, while US54467 758
for singapore’s mangrove area of 258 ha [Appendix
Tables &, 7 and 9).

€. Sharefine protection: This indirect use value provided
by mangroves was estimated by using the
replacement cost approach: the cost of building
artificial structures, The cost of constructing protective
seawsalls and dikes Is, on average, about USST.36
milliorndkm in Malaysia [Hieve and Lim, 1994]. These
seawalls and dikes have an average life span of 10
years. The annualized cost s about
US5221,333.74/kmfyr, applying 10% discount rate.
In Indonesia, the cost of constructing a seawall or
preakwater is about US31.2 milliondkm (Dahuri,
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1995} ar Us5195,294.47/kmiyr, assuming 10-year
life span and 10% discount rate. Mangroves protect
an estimated 956.22 km of coastline in Malaysia,
1.641.2 km in Indonesia and 30 km in Singapore.
Using the annualized cost as the proxy value results
in shoreline protection values of US3 207 659,742 in
Malaysia, LIS5308,662,910 in Indonesia and
US56,640,012 in Singapore (Appendix Tables 5 to
7). These values are lower bound figures since
seawalls are not perfect substitutes for the coastal
eCosystemns. Seawalls eventually fead to erosion
problems (Chua Thia-Eng. pers.comm., 1979).

Hodiversity: Mangroves are highly productive
pcosystens and have high conservation wvalues.
Ruitenbeek {1992) estimated the 'capturatie biodiversity
value” of mangrove forests inIrian Jaya, Indonesia, and
this amounts to LSS 15hadyr This wias measured using a
rough praxy of international willingness to pay, evaluated
through the amount of transfers between developed and
developing countries for conservation initiatives for large
tracts of undisturbed biodiverse ecosysterns. The esdmated
annual capturable biodiversity values of mangroves are
US51,248,887, USS3,962,700 and US33,874 for the
Malaysian, Indonesian and Singaporean parts of the Straits,
respectively [Appendix Tables S ta 7).

Existence Value

An example of a non-use value is the existence value,
which is the premium placed by individuals on the
cantinued existence of natural resources even if there is
no intention of using them. The existence value of
mangroves in Indonesia is around USS 2, 156/ha [Meitani
etal., 1996, cited in Tridoyo et al., 1998). This value was
adjusted wsing the GOFP per capita to derive the existence
values for Malaysia and Singapore. The estmated existence
values for Malaysia, Indonesia and Singapore were
US3919, 180,964, USSSER 677,752 and LIS3 19,7569 877,
respectively [Appendix Tables 5 to 7).

MuprLATS

The market value of mudflats consists of the direct
use while non-market vaiues include indirect use and
option values. Table 4 shows the gross and netmarket
values and the non-market values of mudfats in the three
littoral States. Mudflat areas along the Straits of Malacca
are shown in Figure 4.

Direct Lise Vafues

a. Cockles (Anadaral; For cockle production in
mugfats, Sasekurmar et al, {1998] reported the retail
ar market value and the tonnes of cockles produced
in each FAD along the west coast of Peninsular
Malaysia [Appendix Table 8). In 1995, the total cockle
productionwas valued at U3526,370,547. The net
return of 60% of revenues was derived using the
figures from Yogarani Kanagrajah (1984). Thus, the
ret revenue of cockle production was about LS5 15.8
million.

b.  Fiales Factiat In 1995, the price of bivalves was
US52 600/tonne and the total bivalve production
was valued at USS17,639,960 [Sasekumar et al.,
1998), Just like in the cockle production, the net
return of 60% of gross revenues was adosted to
comptite for the net revenue, The nel revenue is,
therefore, LSS 10.58 million,

€.  GCastropodsSnals and shomps, Spor and Aceres
were priced at Us3 600/tonmne and USS200/tonne,
respectively, in 1995 [Sasekumar et al., 1998). The
total production has a gross value of US5344, 879
for Sioct and USS2.9 million for Acetes for all the
concerned FADs in Malaysia [Appendix Table 8).
Assuming a 29.34% net return [Appendix Table 2),
the net revenue would be US5 101, 187.5 for Sjpur
and LUS5852,946 for Acetes.

d. Fishand prawns The estimated value of fish and
prawn production on the west coast of Peninsular
Malaysia, using barrier nets (pukar rentang). is

Table 4. Economic Value of Mudflats,
Indonesia Malaysia Singapaore TOTAL
Market value (gross) no data 49,417,104 no data 42 417,104
fMarket value [net) 27,868,925 27,868,925
Mon-mariet value 26,250 262,979 10,289 299,518
TOTAL (net):
non-market + net market 26,250 28,131,904 10,289 28,168,443
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Figure 3. Mangrove Areas Along the Straits of Malacca.
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U552,154,608 (Sasekumar et al., 1998). The net
return is about 23.6% of gross revenues [Pakpoy and
Associates, 1982) or US5508,487.5.

fndirect Lise 1alue

One indirect use value attributed to mudfiats is its
role as nursery for certain species of fish, Mudfiats are
also rich in invertebrate biomass and provide nutrient
source for fish and birds, Another important life-support
function of mudflats is the provision of habitats to
migratory birds. These values were not quantified,
however, as there are no data available,

Dption Value

Siociversiy. Sasekurnar et al. [19%8) assumed that
the biodiversity value of mudflats is half of the biodiversity
value of mangroves and tropical rainforests. Thus, the
biodiversity of mudfiats would have avalue of LSS 7.5/
hafyr. The estimated values are US3 262,979, USS 26,250
and LS5 10,289 for Malaysia, Indonesia and Singapore,
respectively,

Beacues

Sandy beaches serve many ecological functions, such
as primary nesting habitat for rare sea turtles, seals and
other marine mammais and reptiles as well as
socioeconomic functions, such as recreational and tourism
destination sites and as fishing ports. There are many
beach areas along the Straits of Malacca (Figure 5). Beach
areas have a total [net) economic value of US569.3 million,
Us5248.8 million and US5248.3 million in Malaysia,
Indonesia and Singapore, respectively [Appendix Tables 5

to 7). The indirect use and non-use values of beach areas
have not been estimated due to lack of information about
these values in the three littoral States,

Lise Valies

a. Jowrsm: The major use value of beach areas is the
tourism revenues they generate. Tourism Is a major
Coastal activity, and Is increasing throughout
Sputheast Asia. Swirnming accounts for around 27%
of activities of tourists coming for vacation in Malaysia
{Ahmad Tajuddin Hj. Kechic et al., 1991). Table 5
shows the gross and net revenues from tourism in
the three countries, The number of tourists for
Malaysia refers to those going to the west coast of
Peninsular Malaysia, while for Indonesia, this refers
to those going to the east coast of Sumatra and Riau
provinces, The value of recreation experience may
be above what the tourists actually paid for in the
market system, thus, the gross revenues reported in
this paper have not incorporated the consumer
surplus value.

The approximate et return from tourism is about
0% of revenues [Cesar, 1996}, These figures,
howewver, have not considered the carrying capacity
of beaches and the impacts of unregulated tourism
development. Thus, the actual cost of tourisrm may
be higher.

b. Jurdle eggs: The beach areas also play an important
role as nesting ground for turtles. The turtle eggs are
valued at LSS 1.2/egg in Malaysia. The estimated value
of beach as habitat for sea turtles is US$26.520 for
Malansia [Appendix Table 5). For Indonesia, the value
of the beach as sea turtle habitat is US$486/hafyr

Table 5. Tourism Revenues.
Indonesia Malaysia Singapore TOTAL
Mumber of tourists? 1,147,480 2,928,800 3,965,000*
Purpose (% - vacation)® H6% &67% 100%
Length of stay (days)* 11 4.8 1-3
Daily expenditure (5 J° 108.4 45 37 386.54
Activity (% - swimming)® 27% 27% 27%
Gross revenue (5) 248,072,782 115,382,063 | 413,810,397 777,265,242
Metrevenue () 148,843,669 09,229,238 | 248,286,238 466,359,145

* This figure refers to the number of tourists going to Singagore for vacation
* Degarcment of Tourism, Posts and Telecommunication-lndonesia; Malaysian Tourism Promotion Board; Singapore Tourism Promotion

Board.
" Ahmad Tajudadin Hj. Kechic et al. [1991].
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(Tridoyo etal., 1998) and applying this figure for the
total beach area of 228,848 ha results in the total
value of U5399.96 million (Appendix Table &). This
figure may be an over-estimate as the beach areas
that actually serve as turtle sanctuaries have to be
identified.

Corar Reers

There are several coral reefs that can be found along
the Straits of Malacca (Figure &). The coral reefs have
provided the foundation for many other ecosystems, such
as mangroves, tidal swamp forests and seagrass beds
and source of sand for beaches, There are other important
use values provided by coral reefs, such as marine fishery,
recreational and tourism benefits and natural protection
for ports and docks, Coral reefs also provide coral rock
and sand for construction of buildings In coastal
camrmunities, but there are no data available for the value
of raw materials from coral reefs. Maoreover, mining the
reefs has been banned. For the estimation of the economic
value of coral reefs in this report, the market value includes
all the direct use values such as fisheries, tourism and
research values. The non-market values include all the
indirect use [e.g., carbon sequestration and shoreline
protection) and option values. Table & shows the gross
and net market values and the non-market values of coral
reefecosystemns in the three littoral States. Fisheries and
tourism revenues account for almost all of the market
value of coral reefs [Table &).

Lhrect Lise Values

a.  Fisheries: Coral reefs have been significant in the
development of traditional societies throughout
coastal ASEAN, with the provision of large amounts
of quality protein food as fish or invertebrates
(Wilkinson et al., 1994). Sasekumar et al. (1998)
assurmed that 4.2% of total fish catch in Malaysia

can be attributed to coral reefs. The value of fisheries
derived from coral reefs wwas USS 10.2 million in 1995
iAppendix Table 8). The weighted average of net retuirn
for all types of gears is 19.73% of gross revenues
{Ahmad Adnan bin Murrudin and Lim Chai Fondg,
1994). The net revenue is estimated to be USS2Z2
millian.

For indonesia, the value of fish catch from coral reefs
was LS5 105,403,545 in 1995 (Tridoyo et al., 1998).
Assuming 21% net return for coral reef fishery
(Riopelle, 1995}, the net revenue would be
LI5532,675,099.

foLrisen, Tourism is Now a major 'export” industry or
dollar-earner for the three littoral countries, with the
coral reefs, beach and warm tropical seas being a
significant component. Snorkeling and diving {7.7%
of activities of tourists going for vacation) are the
mostimportant coral reef-related activites of tourists
[Ahmad Tajuddin Hj. Kechic et al., 1991]. The
approximate net return from tourism is about 60%
of revenues [Cesar, 1996). Note that this net return
only reflects production costs (capital and labor) and
does not include the cost associated with the
ervironmental impacts of tourism activities, On the
other hand, the consumer surplus derived by tourists
was not included in the estirmation of benefits, The
estimated net revenues from coral reef-refated toursm
are around USS19,743,153, US542,448,009 and
USS70,807,557 for Malaysia, Indonesia and
Singapore, respectively, Singapore’s tourism revenues
are higher compared to Malaysia even if the former
Fras relatively very little coral reef areas because there
are more tourists coming to Singapore and they also
spend more,

Research: The research expendiliires can be construed
as the ‘revealed” willingness to pay for access to reef
areas with research value. In Malaysia, the annual

Table &. Economic Value of Coral Reefs,
Indonesia Malaysia Singapaore TOTAL
MNon-market value 391,237,295 4,267,480 55,965 393,610,398
Gross market value 176,150,227 | 43,235,825 118,012,595 337,398,647
Fisheries [gross reventies) 105,403,545 10,210,570 115,614,115
Tourism (grass revenues) 70,746,682 | 32,905,255 | 118,012,595 221,664,532
MNet market value 75,123,108 | 21.B77.498 70,807,557 147,808,363
TOTAL [net): non-market + net market | 466,360,403 | 26,145,178 | 70,863,522 | 563,369,103

14




VaLuaTion PROCEDURES AND EsTimMaTIoN

Figure 5. Beach Areas Along the Straits of Malacca.
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research expenditure for coral reef studies amount to
US5120,000 (Sasekumar et al, 1998). This gross
financial expenditure, howewer, s just the minimum
amount of the educational and research value
generated by coral reefs and may not even be the
cptimal level.

a.  Carbon sequestration: Coral reef ecosystems also
play a major rofe in reducing global warming because
of their function as carbon sink. The net primary
productivicy of coral reefs is 900 gC/mifyr or
9 tonnes-carboryhatyr [(Whittaker and Likens, 1973).
Applying the avoided future cost of climate change
of 520/tonne-carbon [Fankhauser, 1994), the
estimated carbon storage value of coral reefs is
US3240/hafyr. This results in annual values of
USS237,150 for the coral reefarea of 1,317.5hain
the Malaysian side, U5593,863,160 for 521,462 ha
of coral reefs in the Indonesian side of the Straits and
Us551.660 for the coral reef area of 287 ha in
Singapare,

b. Shoreline protection: Coral reef structures, likewise,
protect islands and properties from heawy wave action
and starmm surges. The annualized cost of constructing
bunds or dikes, which was estimated earlier as
LISS 221,333, 74 miyr for Malaysia, was also adopted
for this indirect use value provided by this ecosystern.
In Malaysia, about 18.12 km of coastline are being
protected by coral reefs (Sasekumar et al., 1998),
resulting in the shoreline protection value of 54
milliondyr.  In Indonesia, the estimated shoreline
protection value was reported as USS555. 27/ hatyr
(Tridoyo et al., 1998) or U55289 .55 milliandyr,

Dotion Value

Siodiversity: Coral reefs are complex ecosystems,
biclogically diverse, and serve as major reservoirs of
genetic variability, and therefore, have high conservation
values, just like rainforests. The value of LSS 15/hafyr is

assumed to be the biodiversity value of coral reefs in
Indonesia (Sasekumar et al., 1998). Applying this value
to the cormesponding area {ha) of coral reefs in the three
littoral States resuits In the values of US519,763,
LIS57.781,230 and US54,305 for the coral reefs in the
halaysian, Indonesian and Singaporean sides of the Straits,

SEacrass BEDs

Seagrass beds serve as nursery grounds of many
mangrove, reef and offshore fish, and as habitat for rare
species of marine turtles and marine mammals [e.q.,
dugong, manatees] and also for many finfish, shellfish
and their larvae that feed and take shelter within the
seagrass blades and roots. Table 7 shows the gross and
net market values and the non-market values of seagrass
beds in the three littoral States,

Lirect Lise balues

a. FiRheries: Seagrass beds are important to finfish and
shelifish. About 4.2% of annual fish catch in Malaysia
is attributed to seagrass, and the value of fisheries
derived from this ecosystem on the west coast of
Peninsular Malaysia was USS10.5 million in 1995
{5asekumar et al,, 1998). The weighted average of
net return of around 19.73% of gross revenues for
all types of gears {Ahmad Adnan bin Nurrudin and
Lim Chai Fong, 19%94) was used to derive the net
revenue from fishing. The net revenue is valued at
UISS2 million. Mo data was reported for indonesia
and Singapore.

b.  Aesearch: The annual research funding for seagrass

studies amounts to US564, 000/ in Malaysia
(Sasekumar et al., 1998].

fndirect Lise Values

a.  Carbon sequestration: The gross primary productivity

of seagrass beds ranks among the highest recorded
natural ecosystems (Ministry of State for Environiment,

Table 7. Economic Value of Seagrasses.
Indonesia halaysia Singapore TOTAL
MNon-marketvalueg 176,383 71,702 268.085
Gross market value 10,568,972 no data 10,568,972
Met market value 2137273 2,137,273
TOTAL (net): non-market + net market no data 2,333,656 71,702 2,405,358
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1996). Using the net primary productivity of
5.8 gC/mé/day (Colinvaux, 1993} or 21.17 tonne-
carbon/hafvr and the avoided cost of future climate
change of §20/tonne (Fankhauser, 1994), the carbon
storage value of seagrass is US$423.2/tonnefyr. Thus,
the estimated carbon storage value of seagrass is
USS5 192,965/ and USS 70,454 /yr for Malaysia and
Singapore, respectively. There are no data available
on the area of seagrass beds on the Indonesian side
of the Straits.

b Sfrorefine protection, One of the indirect use values
of seagrass ecosystems is their function as sediment
stabilizers, which prevent coastal erosion. Since they
do not have hard substrates, the shoreline protection
value based on the construction of seawalls was not
attributed to seagrass {Sasekumar, pers. comm.
1999).

Ootion laiue

fiogiversify: The other use values of seagrass
BCOsystems are their option values, such as the use of
seagrass for new pharmaceutical products and agricultural
cultivars {Ministry of State for Erwironment, 19%4), The
value of USS 7 5/hatyr was adopted by Sasekumar et al.
{1'998) as the biodiversity value of seagrass. The estimated
annual biodiversity values are U553,418 and USS 1,248
for Malaysia and Singapore, respectively,

SCEAWEEDS

The market value of seaweeds includes such direct
usevalues as fisheries, raw materials and research value
while non-market values considered in this report include
carban storage and biodiversity values. Table 8 shows

the gross and net market values and the nor-market values
of seaweeds in the three littoral States.

Direcr Lse Lafues

& Fisferies: Assuming that 0.8% of annual fish catch
Can be attributed to seaweed ecosystem, the gross
value of fish catch was US$2,875.737 in 1995 for
the Malaysian side of the Straits {Sasekumar et al.,
1998). Applying the net return of 19.73% of gross
revenues, the net value of fish catch would be
LISS567.382 95, For Indonesia, the estimated fish
catch is US59,174/hafyr [Tridoyo et al., 1998) and
the net return for fishing is 10% of gross revenues
(Appendix Table 3), resulting in the net reveriue of
US51.6T million.

b,  Kaw materials: Seaweeds are collected or cultured
onreef flats. Mariculture is an increasingly important
industry with the development of biotechnalogical
industries that utilize seaweeds as sources of agar-
agar, algin and carrageenan. Coastal communities
hawve traditionally used seaweeds for raw and cooked
vegetalbles and medicines. Sasekumar et al. [19%48)
estimated the value of raw materials as USS3,617/yr
for Malaysia.

€. fesearch The research funding for seaweed studies
was Uss 200,000/ in Malaysia in 1995 (Sasekumar
ecal., 1998).

indirect Live Value

Carbon storage: The net primary productivity of
seaweeds is 200 gC/myr (Whittaker and Likens, 1973}
and the carbon sequestration value of seaweeds is
estimated to be USS 180/hajr [similar to coral reefs). The

Table 8. Economic Value of Seaweeds.
Indoresia fdalaysia Singapore TOTAL
Mor-rmarket value 328,125 266,413 594,538
Gross market value 16,054,500 3,079,354 17,133,854
Met market value 1,605450 F71,000 2,376,450
TOTAL [net): non-markel + net market 1 933,575 1.037.413 no data 2,270,988
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carbon storage value per year is US$255,757 and
LJ55315,000 for Malaysia and Indonesia, respectively.

Option \alue

Hiodiversiy: The biodiversity value of seaweeds is
assurmed to be the same as that of seagrass {Sasekumar
et al., 1998). Applying the value of LIS$ 7 5/hafyr to the
area of scaweeds in Indonesia and Malaysia results in
biodiversity values of US5 13,125 and USS 10,657 inthe
twio Countries, respectively,

FISHERIES AND AQUACULTURE

Cine major direct benefit provided by the Straits of
Malacca is the value of fisheries and aquaculture. The
fish caught in the mangrowves and coral reefs have been
an important source of protein for the coastal
communities in Southeast Asia. The net revenues from
these industries contribute around 12% to the total
econormic value of the resources in the Straits. As of 1995,
the net revenues from fisheries were valued at LIS3614.5
million and LISSAT million for aquaculture. Takble 2 shows
the value of fisheries and aquaculture in the three littoral
States. Fishery production related to mangroves (on-site
and off-site) accounts for about 78% of total net fish
production in the three littoral States, Mote that the
production value may be overestimated if harvest rates
are abowve the socially optimal rate. Thus, the net fishery
revenues reported in this paper may be assumed not to
continue in perpetuity, if such is the case in the Straits of
Malacca, Moreover, the dynamics {ecological-ecanomic

linkages) with the surrounding ecosystems have to be
considered as they affect fish productivity and
sustainability.

SHIPPING LANES

A major contribution of the Straits of Malacca is the
value of the shipping lanes to mary regions of the world,
Ol tankers, cargo ships and fishing boats pass through
the Straits (Table 10). This resource valure is measured in
terms of the ‘opportunity cost’, i.e., the difference in
shipping cost offered by the Straits of Malacca compared
to the best alternative routes. For ships coming from the
hicidle East or the Gulf and South Africa, the Straits of
Malacca is the shorter route to East Asia compared to the
Sunda Straits and Lombok-Makassar Straits (Figure 7). Thus,
far example, over half of the oil tankers bound for Japan
from the Guif passed through the Straits in 1993 (MPP-
EAS, 1999

In 1995, for the Straits of Malacca, the number of
transits of builk liguid cargo tankers with an average
deadweight tonne [dwt] of 152,842 was 5,265 [Lloyd's
paritirme Information Services, Led., 1995, cited in S5akura
Institute of Research, 1998/, The additional travel time of
tankers with 150,000 dwt would be 3.5 days if they
pass through the Lombok-Makassar Straits, and the net
additional cost per tanker is about § 114,000 for the 3.5-
day vayage [Chia Lin Sien, 1997). Thus, the amount of
savings in terms of the difference in transportation cost
between the Straits of Malacca and the other alternative

Table 9. Gross and Net Revenues from Fisheries and Aquaculture.

INaonasia hdalaysia Singapore
(Iross Met Gross Met (Gross et

Fisheries 75,050,250 458 445,077 686,340,025 154,429,860 8,400,000 1,657,320
g roves 753,592,205 474,154,529 352,544,077 70,452 989 4,200,000 B23.660
BAuiflars 49,417,104 27,868,925

Coral reets 105,403,545 32,675,099 10,210,570 2014,545

Seagrass 1,504,172 2.072.,473

Seaveends 16,054,500 1.&05,450 2875737 L57,283
Froum BCosysiems H7R.080,250 458,445,077 425 551 4661 102,976,316 4 200,000 B2B. 640
Fram outsicde ecosystems 260,788,364 51,453.544 4,200,000 B2H,660
Aguaculture [70,940, 387 17,094,039 37,852,203 38,973,538 18,600,000 11,160,000
Inshore

Shrirmga 37430180 14,972,072

Finfish 33,458,048 7,943,441

Mcliuscs 26,763,375 16,058,025

Gross rovenues are from Sasekumar et al. [1994).
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routes was more than 3600 million for the 1995
bulk liquid cargo tanker traffic alone. This figure
accounts only for the transits of this type of vessel,
which were just 12.6% of the total number of
transits of all vessel types that passed through the
Straits of Malacca In 1995. Moreover, this is just
the minimum worth of the “shipping lanes value”
of the Straits. For instance, In 1995, the value of
the goods transported through the Straits—around
5968.5 billion, in CIF prices —would be higher if
the goods were transported via alternative routes
due to increased border prices that reflect the
additional freight casts,

Table 10. Types of Ships Passing through
the Straits of Malacca at One
Fathom Bank {1984]).

Type of Vessel Number
Conventional cargo 11,620
Tanker 5.688
Container 5244
Fishing crafts 1,622
Tug and tow 1,579
RoRo [roll-onvroll-off] 1,130
Passenger 4440
filitary wessels 252
Patrol crafts 172
Submarines 4

TOTAL 31,755

Sowrce: Hamezah and Basiron {1997).

Figure 7. Tanker Routes Between the Indian and Pacific Oceans.
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This firure accounts orly for the value of goods ramsported throwgh the Straits of Muolocee by Molaysio, infra-trade among
Malayzia, Singapare, Indonesia and Myanmar and the value of oif bound for Japan through the Middle East and, therefore, does not
include the valee of poods fransported by other coumtries through the Straits (Susekunrar of o, 1998,
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GConclusion

The natural erwironment provides goods and services
that are valuable to people and many of these values can
be expressed in monetary terms. The dearth of valuation
studies about coastal and marine ecosystems shiows the
need for more research on basic information about
ecolegical-economic linkages and institutional
arrangements that affect such relationships. This report is
one of the pioneering activities towards finding the "price’
of coastal and marine resources of the Malacca Straits.
This price is critical in palicy-making as this information
can e used in setting charges and in benefit-cost analysis
of alternative management programs and investrments,
which have conseguent impacts on the state of these
FESOLITCES,

The gross value of the marine and coastal resources
in the: Straits of Malacca is estimated to be about US54.83
Dillion. The total economic value (net) is around US55.13
tiillion, of which US51.47 billion are accounted for by
net market or direct use values and US$3.66 billion by
nen-market values [Table 11). The gross rmarket and non-
market values of the ecosystems in each district In Malaysia
and Indonesia are presented in Appendix Table 4, The
various market and non-market values of the different
coastal ecosystems in the three countries are shown in
detail in Appendix Tables 5to 7.

Among the coastal ecosystemns, mangroves yield the
highest value, which is about US$3.25 billion (net) or
£3.3% of the total economic value {Table 12 and Figure
8). Coral reefs and beach areas also contribute about
10.98% and 11.7%, respectively, and most of their
benefits come from the tourism revenues, There are also
other benefits extended by coastal and marine resources
that have not been identified and quantified in this report.
For example, waste treatment, disturbance regulation,
biological control, genetic resources, etc, are some of
the other indirect use values of coral reefs (Costanza et
al., 1998). The value of mudflats as habitat and feeding
grounds of birds and fish was also not included, Likewise,
the consumer surplus of local residents and tourists who
enjoyed the beach, coral reefs and mangrove forests was
not evaluated in this report. The economic values for each
resource/ecosystem are shown in Tables 12 and 13,

The main direct use or market benefits of coastal
resources are tourism and fisheries (Figure 9). The net
revenues from tourism and fisheries and agquaculture
activities are valued at U55637.45 million and US5681.756
millian, respectively, and correspondingly account for
12.4% and 13.3% of the total (net) economic value of
the Straits. Nonetheless, the tourism and fisheries
resources are dependent on the quality of the ecosystems.

Table 11. Total Economic Value (US$, in 1995 prices).

Total (Gross | Gross Market Value Mon-market Value
Indonesia 3,363,245,622 1L611,184,790 1,752,060,832
Malaysia 2.280,618,789 996,837,471 1,283.781,318
Singapore 585,990,552 558,971,331 27,019,222
TOTAL 6,830,064,963% 3,166,993,592 3,663,071,372%

Toral {Met) Met Market Value MNon-market Value
Indonesia 2,575,794 362 B23,733.530 1.752.060,832
Malaysia 1,596,345,497 312,564,180 1,283,781,318
Singapore 359,019,340 332,000,118 27,019,222
TOTAL 5.131,369,199* 1.468,297,828 3.663,071,372*

* Inclucies the value of the Straits of Malaoca as shipping lanes.
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Figure 8. Net Benefits of Coastal and Marine Envircnments.
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The costs of unregulated tourism development and
Lnsustainable fishirg methioads waill loweer the net econaimic
values of these resources. Hence, management of these
activities and protection of coastal ecosystemns affect the
sustamability af these revenues.

The maost important non-market benefits being
extended by coastal ecosystems are carbon storage with
avalue of L83 724 3 million and control of coastal erosion
with a value of 5816.5 millicn [Figure 8] and they account
for 14,12% and 15.91%, respectively, of the total (net)
economic valle of the Straits. Consanvation or sustainable
management of these ecosystems would contribute to

the avoidance of future cost of climate change as well a5
ensure shareline pratection. The latter benetit is an
afrermative to addiional investrmertt irinfrastructure, such
as seawalls, that would othensise be requirecd. Note
however that seawalls eventuaily hiawve to be rehabilitated
or replaced, and also lead to erosion problems, arcl
therefore, donot serve as perfect substitutes to the coastal
ECOSYSIEmSs.

Another non-market benefit is biodiversity, From a
conceptual standpoint, the term is an eloquent expression
for highlighting the rapid and ireversible species loss now
occurring throughout the world and it provides a usetul

Figure 9. Major Use and Non-use Values of Coastal
Resources per Year.
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framewaork for orienting and promaoting conservation
activities (Magrath et al., 1995). The estimated annual
value of bicdrersity of the coastal ecosystems in the Strafts
of Malacca is around US513 .4 million.

The Straits of Malacca also serve as important shipping
lanes, In particular, vessels travelling between the Middle
East and East Asia save on transportation costs, which
would have been incurred if other routes were Lsed
instead. For tanikers with 150,000 dwt, the amount of
savings in terms of the difference in transportation cost
berween the Straits of Malacca and the Lombok and
Makassar Straits, the other altermative routes, was more
than UsS&00 million for the 1995 vessel traffic. The value
of shipping lanes contributes about 11.7% to the total
economic value of the Straits of Malacca (Figure B).

Ancther bencfit extended by the Strails of Malacca is
its wse as a receptacie of wasle. The main sources of
pollution in the Straits are oil and grease, pathogens,
sediments transported through urban and agricultural
runcff, heavy metals and nutrients [nitrogen and
phosphorus) from pesticides and domestic sewage. The
lack of poliution control measures indicates the extent of
how the marine ervironment is providing this service for
free, This erndronimental service, howewer, is not quantified
inthis report.

In sum, the total economic value [net) of the coastal
and marine resources in the Straits of Malacca is around

24

US55,13 billion, of which the net market value and non-
market values account for 28.6% and 71.4%, respectively,
The large non-market values show how resources and
environmental assets provide important life-support
functions, which are not usually given monetary value.
Thus, these results show that non-guantification of non-
market values would lead to the undervaluation of these
resources and could lead to overexploitation or to
misguided policies and management decisions. For
instance, fishery resources are being harvested at rates
abowve the efficient and sustainable yields, thereby
jeopardizing future availability of these resources,
Likewise, mangroves are being indiscriminately converted
to other uses, such as aquaculiure. The revenues from
these actions, however, are actually less than the values
of provision of feeding, nursery and breeding areas for
fish, crustaceans, birds and wildlife, protection of adjacent
coral reels and seagrass beds from suspended solids,
carbon storage, shoreline protection and biodiversity, This
shows that some use and non-use values may be
incompatitle and tradeoffs have to be made, Because of
the perceived benefits, which accrue to the global
community {and not just to the countries where the
resources are found, sustainable management of coastal
and marine resources is being promoted. Although the
values shown in this report may be studied and further
refined, the valuation exercise presented in this report
highlights the magnitude of potential losses due to
improper management of coastal and marine resources
in the Straits of Malacca.
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ToraL EcomMomMic VALUATION: COASTAL AND MarINE RESOURCES IN THE STRAITS oF MaLacca

Appendix Table 1. Assumptions Used in Valuation.

Ecosystem Economic Values

Malaysia Indonesia Singapore
..... s 2

o

Use Valuas

Direct use
Charcoal and poles $344ha
Mud crabs $4 200/ tonre
Tourism $424/ha £16%/ha $547.01/ha
Traditional use and recreation fishing $33/ha

Indirect use
Mursery rola (offshore fish and prawns)| 50% of lotal fish landings
Carbon sequestration 51,810Madyr $1.810Maryr £1.810/hafyr
Protection from erosion $221 333 74 kmilyr 195,284 47 kmdyr

Orption value
Biodiversily valua $15/ha §15/ha $15/ha

Mon-use values
Existence value $11,040/ha %2 156/ha £76,499/Mha

Oiption value
Biodivarsity Value §7.5/ha 37 .5tha 37.5ha

Turlle eggs £1.2/egg $436/ha

Indirect use

Shoraline protection $221,333.74/km $532.13/ha

Carbon sequestration £180hatyr §180Mhalyr $180/hatyr
Option value

Biodivarsity value $15/ha $15/ha $15ha

Indirect usa

Carpon sequestration $423. 4/afyr $423 4/halyr $423 4/halyr
Cption value

Biodiversity values §7.5/ha $7.5/ha $7.5Ma

Indirect use

Carbon sequestration S180/halyr $180/halyr $180/hatyr
Ciption value
Biodiversity value $7.5/ha $7.5Mha £7.5Mha
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TartaL Ecomomic VaLuaTion: Coastal aMHD Maring RESCURCES IM THE STrRaITS OoF MaALACCA

Appendix Table 3. Net Earnings from Fishing, Indonesia.

Coral Reef Fisheries Rp %

Total revenue 3,917,844 000

Total cost 2,712,834 498

Profit 1,205,008,502 K |

Source. Riopelie (1985).

Inshore and Offshore Fisheries, Trammelnet Gillnet Bagnet Total
North Sumatera
Revenue by gear (x Rp1,000} 10,363,530 3,078,006 2294 655 | 15,736,281
% share to total revenue &6 20 15
Owner net earnings
station 1 B0 (180 108
station 2 612 1,446 188
station 3 542 1,418 24|
station 4 140 212
station 5 419 527 42
Total cost {fixed +variable+crew)
station 1 44308 2,340 45258
station 2 4,682 3,708 6,509
station 3 4 382 2,563 3897
station 4 5,598 1,953 -
station 5 3,859 2,737 3,056
Gross revenus
station 1 5,129 2,160 4 534
station 2 5,294 5154 6 698
station 3 4,924 4981 3988
station 4 5738 2165
station 5 4,378 3.264 3,007
% Met returns 13.45 -8.33 2.34
station 1 11.56 2808 28z
station 2 1.0 28 47 228
station 3 2.44 9.79
station 4 957 16.15 1.34
station &
Awverage by gear 961 14.83 218 .55

Source. Bambang et al. (1994)
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Appendix Table 4. Total (Gross) Economic Value, by District {US$, 1995 prices).

District

Total (Gross)

Market Value

Nenmarket Value

Coastline {km)

Value per km

TMALAYSI)

All FADs"
K. Peris-Langkawi
Kedah LHara
Kedah Selatan
Penang

Krian
Larut-Matang
Manjung

Hilir Perak
Selangor Utara
Selangor Tengah
Port Klang
Selangor Selatan
Pon Dicksan
Melaka

Muar

Batu Pahat

Pontian

Johor Bahr

2,280,618, 789
167,972,871
76,629,500
92 665,084
168,113,887
212,685,123
507,238,886
135,880,137
78416517
127,817 841
39,500,582
165,723,152
58,962,573
22,535,328
45 284, 326
15,311,967
28,461,467
53 661,994
283 432 845

996,837,471
1158 988 853
68,177,056
20,146,005
151,627,475
53,244 765
127,317,474
118, 408, BES
71,376,722
B2.535,724
25,108,825
37 889,057
10,196,249
B, 151,017
25,862,742
4,745 414
14,332,561
26,826,404
31,417,263

1,283.781,318
48,984 018
B.452, 444
72,520,079
16,486,522
169,350,358
379,921,412
17,590,472
7,039,795
45,281 516
14,391,757
127,834,095
48,766,324
14,374,312
19,421,584
10,566,552
14,148 506
26,835 588
252 015,583

938.22

20.47
38.15
46.72
54.13
BY.5T
44 95
TB.38
75
35.07
42 83
B3 75
58.03
51.04

73T
47.71
53.86
43.61
86,49

2,430,793
8,205,807
2,008 637
1,583,435
3,105,745
3,692,811

11,282,004
1,733,722
2,469,812
3,644 643

922 764
3,083,221
1,016,071

441,523

614,441

320,938

445,999
1,230,497
2.4937 432

AII. A.rﬂa s..f.ﬁ]s.:trlcts. :
Sabang

Aceh Besar

Pidie

Aceh Ltara

Aceh Timur

Langkat

DeliMedan
Asahan(T Balai
Labuhan Batu

Bengkalis

Riau Islands

3,363,245,622
f,541,485
288,215,725
B1,379.038
198,574,974
209,595,145
153,404,922
422,557,014
526,975,782
126,347,180
632,288,110

605,115.480

1,611,184,790
93,722
100,953,241
30,194 675
169,123,294
80,827,563
64,028,008
263,330,615
252,279,353
45, BYE 554
111,275 578
124,375,911

18,392,274

1,?52,551:,332
1,850,702
182,783,952
45,257 033
23,158 965
119,101,614
81,633,040
83,195,395
268,983,336
T4, TOB,674
4894 B356,753
343,187,692

32,187,382

1,641
60.7
75.5
80.9

103.3

158.7

122

120.2
93.8
77.0

445.2

217.2

823.5

2,049,260

107,768
3,819,015
1,005,922
1,822,313
1,320,700
1,367,245
3,515,782
5,618,079
1,640,872
1,419,202
2,785,983

1,166,453

111,356,261

-

Singapore

585,990,652

555,073,962

30,916,600

130

4,507,620

*  FADs - Fisheries Administrative Districts
*+ The toal figures may be different from the sum of the district valuaes as soime economic values of coastal resources are available only at

the national level and not at the discrct level.
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W om ow &=

60% net returns for tourism activities (Cesar, 1996).

Weighted returns to labor and owner (105) computed from Bambang st al. (1994),
Met income from coral fishing: 31% of gross revenues (Riopelle, 1995).

Computed from carbon sequestration data of seaweed from Sasekumar et al, (1558).

The biodiversity value of seaweeds is assumed to be half of the biodiversity value of mangroves {Sasekumar et al_,
1998).

Chua Thia-Eng et al. {1997).

Tridoyo et al. (1997). Revenues=US$587,736510; Operating cost=US$681.95/hafyr.

Tridoyo et al. (1997). Revenues=US$8.22/ha; Cost=U5%0.59/ha.

The biodiversity value of mudflats is assumed to be half of the bicdiversity value of mangroves (Sasekumar et al.,
1998). The figure for the area came from the "Indanesian Country Study on Integrated Coastal and Marine Bindiversity
Management” {1996}-for Morth Sumatera and Riau provinces, 3.500 ha.

Computed from carbon sequestration data of coral reefs from Sasekumar et al. (1998).

The biodiversity value of coral reefs is assumed to be the same as the bicdiversity value of mangroves {Sasekumar
etal , 1998),

Tridoyo et al. (1997). Revenues=3$9,174/ha; Net retums=10% of profits,. based on the weighted average of all
fishing gear returns to capital, labor and management {(Bambang et al., 1994).

Tridoyo et al., p. 20. The value of fisheries from coral reefs is USS1 05 403,545,

Tridoyo et al., p. 22. The value of coastal protection is USE555.27/halyr (Dahuri et al., 1995).

In Malaysia, tourism revenues in mangrove areas were estimated to be about US$424/ha. Since tourism receipts
in Indonesia is about 40% of that of Malaysia, the tourism revenue per ha in Indonesia is assumed to be $168.02/
ha of mangroves.

Tourism revenues adjusted for number of tourists coming for vacation and average length of stay (Deparment of
Tourism. Post and Telecommunication) and percent of time spent for beach related and coral reef-related activi-
ties {Ahmad Tajuddin Hj. Kechic et al., 1991),
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For information on the Regional Programme publications, please contact the:

PUBLICATIONS UNIT
GEF/UNDP/IMO Regional Programme on Partnerships in Environmental
Management for the Seas of East Asia (PEMSEA)

DENR Compound, Visayas Avenue, Quezon City 1101, Philippines
Mailing Address: P.O. Box 2502, Quezon City 1165, Philippines
Telephone: (32) 926-9712, 920-2211 loc. 7
Fax: (632) 926-9712

Email: info@irmo.org.ph
Website: hitp//www.imo.org.ph




