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ABSTRACT

Mangrove ecosystems provide many benefits both indirectly (non-economic value) or directly (economic value)
to human life. Mangrove ecosystem has a role as nursery ground, feeding ground, and spawning ground for a number of
associated biotas. Mangroves also play the role of pollutant absorbers and abrasion prevention. This study aims to estimate
the total economic value (TEV) of Sontoh Laut mangrove ecosystem in Tambak Sarioso Village, Asemrowo District,
Surabaya, Indonesia. Using total economic valuation methodology, the economic value of Sontoh Laut mangrove
ecosystem is estimated IDR 7,976,672,305. The value of direct use as milkfish ponds, salt ponds, and tourism in the
amount of IDR 1,551,435,267. Indirect use value as feeding, nursery, and spawning ground and coastal protection in the
amount of IDR 4,921,379,060. Option value (biodiversity), existence value, and bequest value are IDR 2,026,451, IDR
1,346,688,000, and IDR 155,143,526, respectively. The results of the study show that the mangrove resources must be
managed based on sustainable basis in line with balanced economic development.

Keywords: mangrove, economy valuation, total economic value

INTRODUCTION the appreciation and awareness communities to the
In Indonesia, an area of mangroves reached 8.60 environment [3].

million hectares in 1999. The mangroves were damaged Ecosystem mangroves of Sontoh Laut is an area
around 5.30 million hectares [1]. Damage that occurs is which offers marine tourism that potentially increase the
caused by various types such as by the conversion of economy of the communities in Tambak Sarioso,
mangroves into areas for aquaculture, settlement, and Surabaya, Indonesia. Ecosystem mangroves of Sontoh
industry. Mangroves have a very strategic function in Laut also has a lot of potential environmental services.
creating an ecosystem of life organism aquatic and the This study aims to assessing the value of natural resources
balance of the ecology of the aquatic environment will be and environmental services of the Sontoh Laut mangrove
maintained if mangroves presence in coastal waters. ecosystem.

Mangrove is used as one of habitat for
community of animal and plant. As a habitat for animals METHODS

and plants, not all have conditions that are the same, Study Site and Data Collection
depending on the diversity of species and environmental This study was conducted at the Sontoh Laut,
carrying capacity. Most coastal communities do not yet Tambak Sarioso Village, Asemrowo District, Surabaya,
know about potency of forest mangroves as producers of Indonesia. Sontoh Laut is directly adjacent to the Madura
food reserves to help suffice needs daily food. Ecosystem Strait. Determination of study locations in accordance with
forest mangroves providle many benefits, both the criteria existence of ecosystem mangroves in the
unnecessarily directly (non-economic value) or directly to location study (Figure-1). Tambak Sarioso Village has an
human life (economics values). area of 6.47 km’ based on Statistics Indonesia. Tambak
The economic valuation of natural resources and Sarioso has 20 RT (Rukun Tetangga) and 6 RW (Rukun
environment is an imposition score monetary to part or Warga) (RT is the division of villages in Indonesia
whole potency resource natural in accordance with under RW) in total amount 7,014 population.
destination utilization. Economic valuation to natural The data collection was held in June 2022. Data
resource have the destination for a human more value its collected in the study are primary and secondary data. The
existence and influence benefits natural resource economy. secondary data collected from the government official
Economic valuation also aims to provide a score economy website, i.e. Statistics Indonesia. Primary data collected
from natural resources [2]. The purpose of the economic based on necessity data for each evaluation through
valuation is for advancing the linkages between interviews. Population in this study is a group of the
conservation natural resources and economic development. ~ communities that work as fisher. In 2021, based on
An economic valuation can be used as a tool to increase Statistics Indonesia is known that in Tambak Sarioso as

much 25 population work as fisher assistant or helper and
85 population as fisher, so the total population is 110
17
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people. Then the determination of total respondents
counted using Equation (1).

PETA LOKASI PENELITIAN
DESA WISATA PESISIR 'SONTOH LAUT
KELURAHAN TAMBAK KALIOSOK.
BECASFMIOW KOTA SURARAYA
MU 3N TIVLR

PRUGRAM STLDTILML RLLALTAR
Wil

Figure-1. Map of study site

n=N/(1+ (N X e?)) 1)
where 7 is total of sample, N is total of population, and e is
margins error.

Data Analysis

The total economic value consists of two groups,
i.e utilization based economic value (use value) and non-
utilization based economic value (non-use value). Use
value consists of direct use value, indirect use value, and
option value. Meanwhile, non-use value consists of
bequest value and existence value.

Direct Use Value

Direct use value is a value which benefits
resulting from the direct utilization of resources. Direct
use value in Sontoh Laut mangrove ecosystems in the
form of milkfish and salt production, and tourism. Data
collected through interviews and observation is land area,
production costs, income, market prices, and harvest
amount. The formula for calculating the value of direct
benefits of Sontoh Laut mangroves ecosystem shown in
Equation (2).

DUV =¥, DUV, )
where DUV is direct use value, DUV is value of milkfish
pond, DUV} is value of salt production, and DUV is value
of ecotourism.

Indirect Use Value

Indirect use value is a benefit of resources which
not directly felt by the communities. The indirect use
value of mangroves forest could form physical benefit,
like as retainer seawater abrasion. The assessment of
indirect use value of Sontoh Laut mangrove ecosystem
estimated with the function of mangrove as detention areas
of seawater abrasion, and feeding, spawning, and nursery
ground. Benefit transfer approach used in the estimation of
this benefit. Indirect use value of Sontoh Laut mangroves
ecosystem calculated by Equation (3).
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10V = Y7, 10V, ?3)
where IUV is indirect use value, /UV; is value of feeding
ground, nursery ground, and spawning ground and /UV; is
value of abrasion resistance.

Options Value

Options value is an assessment of potential
biodiversity ecosystem mangroves as resilience and
sustainability in the future. Option values (OV) were
quantified using the benefit transfer approach [4] and
shown in Equation (4).
OV =USS$ 15/Ha/Year @)
Bequest Value

Quantification of ecosystem mangrove's bequest
value cannot be calculated with the market value approach
and conducted based on [4]. Bequest value (BV) is
calculated by multiplying by 10% from the direct use
value (DUV) [5]. Bequest value calculation shown in
Equation (5).
BV =10% x DUV 5)
Existence Value

The calculation of value of willingness to pay is
conducted with the CVM (Contingent Valuation Method)
approach. CVM approach conducted with interview on a
number of respondents to ask availability of respondents
in paying when the mangrove ecosystem has change and
decline. Data collected with interviews and observation
are name, occupation, age, last education, and amount of
family members. The formula to calculate the existence
value is shown in Equation (6).

EWTP = (6)

T Wi
n
where EWTP is average of willingness to pay (WTP), ¥, is
value of WTP, i is respondent that willing to paid, and # is

total of respondents.

RESULTS AND DISCUSSIONS
Characteristics of Respondents

Asemrowo District has 3 sub-district, that is
Asemrowo, Genting Kalianak, and Tambak Sarioso.
Tambak Sarioso has a population number of 7014 with a
male and female population is 3553 and 3461 people,
respectively. Based on Statistics Indonesia data, it is
known that there are 25 residents working as fisher
assistant or helper and 85 residents as fisher in 2021.

A range age of respondents shown in Table-1.
This age of respondents is categorized a productive age
group which generally has the ability to carry out activities
actively, directly, and deftly. Group of age productive is
usually capable of doing duty, obligation, and profession
optimally [6]. Based on the productivity age group, it
appears that each respondent has different knowledge
about the preservation of the Sontoh Laut mangrove
ecosystem. This is indirectly related to understanding the
sustainable use of mangroves, directly or indirectly.
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Table-1. Characteristics of respondents by age

No Range of age Number of Percentage
(years) Respondents
1 21-26 12 23%
2 27-32 13 25%
3 33-38 17%
4 39-44 8%
5 45-50 13%
6 51-57 13%
Total 52 100%
Ecosystem mangroves that have the potential as
tourism areas will provide great potential and

opportunities for the local community to produce income
through the use of mangrove ecosystems [7]. In the Sontoh
Laut mangrove ecosystem area, the local community plays
a role as traders, tourism administrator, boat driver, odd
jobs and the majority as fisher, milkfish cultivator, and salt
farmer. As shown in Table-2, 29% of the respondent have
job as milkfish cultivator and catcher. The study also show
that 38% of the respondents have a range income of
around IDR 1,601,000 to IDR 2,200,000 (Table-3). In that
class, the respondent has a job as a milkfish cultivator, salt
farmer, and trader.

Furthermore, the level of education will influence
knowledge and understanding related sustainable
environment [6]. As much 6 respondents have been
educated bachelor's degree (12%), 36 respondents have
taken education in senior high school (69%), 5
respondents take education junior high school (10%), and
4 person respondents have completed primary education
(8%), as shown in Table-4. Usually coastal communities
will learn and wunderstand directly about mangrove
ecosystem based on experience and life daily.

Table-2. Characteristics of respondents based on jobs

No Jobs Number of | Percentage
Respondents
1 Milkfish cultivator 15 29%
2 | Salt farmer 7 13%
3 | Manager Tour 8 15%
4 | Trader 5 10%
5 | Activist Environment 5 10%
6 | PKK (Family Welfare 3 6%
Programme)
7 | Teacher 1 2%
8 | Charter boat 3 6%
0Odd jobs 5 10%
Total 52 100%

Table-3. Characteristics of respondents based on income

No Range of Income (IDR) Rl\i:;?)l:lfirezfs Percentage
1 1,000,000 - 1,600,000 18 35%
2 1,601,000 - 2,200,000 20 38%
3 2,201,000 - 2,800,000 2 4%
4 2,801,000 - 3,400,000 6 12%
5 3,401,000 - 4,000,000 6 12%
Total 52 100%
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Table-4. Characteristics of respondents based on

education
No Education Number of Percentage
Respondents
1 Primary Education 4 8%
2 | Junior High School 5 10%
3 | Senior High School 36 69%
4 | Bachelor's degree 6 12%
Total 52 52

Direct Use Value of Sontoh Laut Mangrove Ecosystem

Ecosystem mangroves generally have roles as
biofilters, pollution traps, binding agents, and
environmental bioremediation [8]. Sontoh Laut mangroves
located in the milkfish pond environment can act as
biofilters for water pollution (Figure-2). Salinity in the
pond milkfish will affect the continuity of life and
behavior of milkfish. Pond cultivation milkfish is one form
of mangrove utilization as a commodity that tends easy
conducted with affordable production costs as well as
harvest [9].

Figure-2. Milkfish pond in Sontoh Laut

Pond milkfish production costs are intended for
the purchase of milkfish seeds, fertilizer, feed and
probiotics, maintenance costs, fuel, taxes, and harvesting
labor. In one year, milkfish ponds experience three times
of harvests. With a total pond area of 19.3 hectares, the
production cost for pond milkfish in Sontoh Laut is IDR
299,111,400 (Table-5). The price of milkfish in the
Surabaya market is IDR 30,000/Kg so the sales of milkfish
for a year in Sontoh Laut with a large milkfish pond of
19.3 hectares is IDR 1,737,000,000. The total benefit of
using milkfish as a pond is calculated by the annual sales
of milkfish minus production costs per year so the total
profit as a milkfish pond is IDR 1,437,888,600.

Mangrove is a plant that can survive in an
environment that has a high level of salinity or is still
affected by sea water [10]. Salt production in ponds is also
another benefit used by the community around the Sontoh
Laut Mangrove Ecosystem (Figure-3). The area of the salt
ponds in Tambak Sarioso Village is 14.54 Ha. Salt
production in coastal areas is carried out with sea distilled
water to crystallize it into fine salt [11]. Based on the
results of observations and interviews, the salt harvest in
Tambakalioso is carried out in a year with a production
cost of IDR 3,000,000 per production. So that with an area
of 14.54 salt ponds, the production cost of salt ponds in
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Tambak Sarioso District in one harvest area is IDR
43,620,000 and produces 8,333 kg/Ha.

For salt resources that have a market price, the
valuation is measured by its productivity multiplied by the
market price. The market price of salt is IDR 1000/Kg. So
in one harvest each year the sale of salt covering an area of
14.54 Ha of pond salt is IDR 121,166,666.67. The total
profit of salt ponds is calculated from the sale of salt
minus production costs each year. The total benefits of the
salt ponds in Sarioso Pond amount to IDR 77,546,666.6 as
shown in Table-6.

Table-5. Utilization of milkfish pond

Formula Information Total
A Pond area (Ha) 19.3
B Harvest (Kg/Ha) 1000
C Yields (Kg/Ha/Year) 3000
D Price of milkfish/Kg (IDR) 30,000
E = AxCxD i}gsgl)ts of milkfish sales 737,000,000
Cost production/year
F (IDR) 299,111,400
G=E-F Tgtal benefit of pond
milkfish (IDR) 1,437,888,600

Table-6. Utilization of salt production

Formula Information Total

A Pond area (Ha) 14.54

B Harvest (Kg/Ha) 8333.33

C Yields (Kg/Ha/Year) 8333.33

D Price of salt/Kg (IDR) 1000

E = AxCxD |Results of salts sales (IDR) 121,166,666.67

F Cost production/year (IDR) 43,620,000.00)
G=E-F Total bgneﬁt of salt

production (IDR) 77,546,666.67

3

Figure-3. Salt production in Sontoh Laut

Another direct use value of Sontoh Laut
mangrove ecosystem is a tourism object. Sontoh Laut
Marine Tourism offers various facilities, destinations and
tourist attractions. Sontoh Laut ecotourism includes the
Bird Park of Sontoh Laut (BSPL) (Figure-4a), Kampung
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Pelangi Sontoh Laut (KAPSOL) (Figure-4b), mangrove
walking tracks, gazebos, etc. Sontoh Laut ecotourism has
an average number of visitors a week of 150 visitors and
accumulated over a year, the number of visits to Sontoh
Laut has reached 7,800 people.

The price of the entrance ticket offered is also
relatively affordable at IDR 5,000. The total maintenance
cost for Sontoh Laut tourism reaches IDR 3,000,000 with
the availability of clean water destinations and the repair
of several damaged facilities. The value of the benefits of
the Sontoh Laut mangrove ecosystem as a tourist area is
shown in Table 7, which is IDR 36,000,000.

The utilization of the direct use value of the
mangrove ecosystem felt by the Sontoh Laut community is
in the form of utilization as milkfish production, salt
production, and utilization as a tourist area. The
percentage of benefits from milkfish production is the
highest with a percentage of 93% of the total direct
utilization. While the utilization of pond salt shows a
percentage of 5%, and the use of Sontoh Laut as a tourist
area shows a percentage of 2%. So that the total direct use
value of the Sontoh Laut mangrove ecosystem is IDR
1,551,435,267 (IDR 1.55 billion).

This shows that the Tambak Sarioso community
has utilized the mangrove ecosystem optimally. In
addition to carrying out sustainable utilization, coastal
communities must maintain, monitor and preserve
mangrove ecosystems [3]. The presence of the Tourism
Awareness Group (Kelompok Sadar
Wisata/POKDARWIS) is expected to be able to provide
insight to the surrounding community in the sustainable
use of ecosystems and at the same time maintain their
sustainability.

Indirect Use Value of Sontoh Laut Mangrove
Ecosystem

Mangrove ecosystems provide environmental
services as a feeding ground, nursery ground, and
spawning ground for a number of associated biota.
Environmental services are indirectly felt by coastal
communities in particular, because environmental services
are related to the abundance of catch biota. When the
mangrove ecosystem is sustainable, then fish, crabs, tiger
prawns, and various other related biota will also be
abundant [12]. These things indirectly also provide
benefits for fisher and coastal communities.

Estimation of the value of the Sontoh Laut
mangrove as a nursery ground, feeding ground, and
spawning ground was carried out using the benefit transfer
approach [13]. Transfer of benefits is the quantification of
the environmental services of an ecosystem based on the
results of studies of other locations [14]. The value of
mangroves as a nursery ground, feeding ground, and
spawning ground is US$ 439/Ha/Year [13]. The transfer
benefit value is then converted according to the dollar
exchange rate for rupiah as of June 2022. In accordance
with Bank Indonesia regulations, the dollar exchange rate
for rupiah as of June 2022 is IDR 14,198. After conversion,
calculations are performed by multiplying the area of the
mangrove ecosystem in Sontoh Laut. Total benefit as
nursery ground, feeding ground, and spawning ground of
Sontoh Laut mangrove ecosystem is IDR 59,307,471.06 as
presented in Table-8.
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Table-7. Utilization of ecotourism

Formula Information Total
A Total of visitor/week 150
B Total of visitor/year 7800
C Price of admission (IDR) 5,000
D=BxC Total income (IDR) 39,000,000
E Maintenance fee/year 3,000,000
(IDR)
F=D-E | Use value as ecotourism
area (IDR) 36,000,000

Table-8. The value of Sontoh Laut mangrove as nursery,
feeding, and spawning area

Information Value
Value as nursery ground, feeding
ground, spawn ground [13] US$439/ha/year
Mangroves area (Ha) 9.11
Value US$ 1 at 2022 IDR 14,829.5

Equation for value of nursery ground,
feeding ground, spawn ground

Total benefit as nursery ground,
feeding ground,spawn ground

US$439/ha/year x
mangrove area

IDR 59,307,471.06

(b)
Figure-4. Sontoh Laut Ecotourism’s Facilities: (a) Bird
Park of Sontoh Laut (BSPL) and (b) Kampung Pelangi
Sontoh Laut (KAPSOL)

The mangrove ecosystem has a role as a shoreline
protection as well as a shoreline stabilizer. Mangroves are
able to protect beaches and prevent abrasion through the
physical properties of their roots. The existence of
mangrove vegetation will prevent erosion and protect
coastal areas from waves, floods, and even tsunamis [15].
Quantification of the benefits of the Sontoh Laut
mangrove ecosystem as a coastal protection is calculated
using the replacement cost approach from the construction
of a sea wall that functions as a breakwater.

The cost of building a sea wall as a breakwater
was approached in accordance with the policy of the
Minister of Public Works and Public Housing Number 28
0of 2016 concerning the value of building a sea wall with a
size of 50 meters X 1.5 meters x 2.5 meters with 5 years
durability valued at IDR 273,010,000. Based on this
approach, the cost per meter of sea wall and yearly needs
of IDR 1,092,000 was obtained in 2016. The value in 2016
was converted using the future value approach according
to Bank Indonesia's June 2022 interest rate (5.5%). Then
the cost of construction of a sea wall as a beach protector
with a coastline of 3,229 meters requires a cost of IDR
4,862,071,589.29 as presented in Table-9.

Utilization of the Sontoh Laut mangrove
ecosystem in the form of indirect use value is in the form
of utilizing the mangrove ecosystem as a nursery ground,
feeding ground, spawning ground, and utilization as a
beach protector. Indirect utilization with the highest
percentage is as a beach protector with a percentage of
98.79% of the total indirect utilization, while utilization as
a nursery ground, feeding ground, and spawning ground
shows a percentage of 1.21%. The total indirect utilization
value of the Sontoh Laut mangrove ecosystem is IDR
4,921,379,060 (4.92 billion rupiah).

Table-9. Indirect use value as protection area

Information Total

Value of sea wall (/50 m/5 year)
as a substitute for mangrove
vegetation (according to Permen
PUPR No. 28 of 2016)

273,010,000.00

Value of sea wall (/m/ year) as a
substitute for mangrove

vegetation 1,092,040.00
Value of sea wall (/m/ year) at

2022 as a substitute for 1,505,751.50
mangrove vegetation

Shoreline length (m) 3,229

Indirect use value/year (IDR) 4,862,071,589.29

Indirect use value/ha/year (IDR) 486,207.16

Option Value of Sontoh Laut Mangrove Ecosystem

The option value is an assessment of the
biodiversity potential of the mangrove ecosystem as
resilience and sustainability in the future. Option values
are quantified using the benefit transfer method [12]. The
estimation of the option value is done by multiplying the
mangrove area by the value of biodiversity of
USS$ 15/Ha/Year [4]. The conversion of the dollar value to
the rupiah is adjusted to the exchange rate in June 2022.
The estimated value of the option value of Sontoh Laut
mangrove ecosystem is presented in Table-10. With a
mangrove area of 9.11 hectares, the total option value
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(biodiversity) of the Sontoh Laut mangroves is IDR
2,026,451.

Table-10. Option Value
Information
Biodiversity value of
mangroves [4]

Value

US$15/Ha/year

9.11 Ha

IDR 14,829.50
US$15/Ha/year x mangroves
area

IDR 2,026,451.18

Mangroves area

Value US$1 at 2022
Equation of total benefit of
biodiversity

Total benefit of biodiversity

Bequest Value of Sontoh Laut Mangrove Ecosystem

Quantification of ecosystem mangrove's bequest
value cannot be calculated with the market value approach
and conducted based on [4]. Bequest value is calculated by
multiplying by 10% from the direct use value [5]. The
Sontoh Laut mangroves ecosystem has a total bequest
value of IDR155,143,526.

Existence Value of Sontoh Laut Mangrove Ecosystem

Existence value is the maximum quantification of
a person providing goods and services to fulfill, pay for,
and achieve a goal. This existence value is hereinafter
known as Willingness to pay (WTP) or someone's
willingness to pay to support the preservation of mangrove
ecosystems [16]. WTP in mangrove ecosystems is carried
out to provide an appreciation value for the existence of a
mangrove ecosystem in coastal areas. The average WTP of
respondent for the Sontoh Laut mangrove ecosystem is
IDR 16,000 per month. With a population of 7,014 people
in the Tambak Sarioso Village, the total WTP in Sontoh
Laut is IDR 1,346,688,000 (IDR 1.34 billion) with an
average respondent's WTP per year of IDR 192,000 as
presented in Table-11.

Table-11. Existence Value

No WTP (IDR) Total Respondents

1 10,000 39

2 15,000 3

3 25,000 3

4 30,000 1

5 35,000 1

6 50,000 5
Total of respondents 52
Total of WTP (IDR) 825,000
Average of WTP/respondent/
month (IDR) 16,000
égﬁ?ge of WTP/respondent/year 192,000
Total population of Tambak Sarioso 7014
(BPS, 2021) ’
Total of WTP/year (IDR) 1,346,688,000

In accordance with the characteristics of the
respondents, there are several factors that can influence
them related to the WTP value. Based on multiple linear
regression analysis, it can be seen that the variable X1
(income), X2 (education), and X3 (number of family
members) on the variable Y (willingness to pay) is 0.8334.
The value of 0.8 — 1 means that it has a very strong
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relationship level according to the regression interval
correlation coefficient in the study [17]. Based on these
values, it can be seen that the variables X1 (income), X2
(education), and X3 (number of family members) have a
very strong influence on the variable Y (willingness to
pay). It was also obtained that the R Square value among
the variables was 0.6946 which means that the total of
income, level of education, and number of family
members contributed to the willingness of respondents to
pay for the preservation of the Sontoh Laut mangroves by
69.4%.

Furthermore, the correlation value between the
income variable and the willingness to pay is 0.01485
which indicates that the correlation is very weak and can
be ignored. While the relationship between the education
variable and the willingness to pay is 0.37183 which
shows a moderate correlation. For the relationship
between the number of family members variable and the
willingness to pay is -0.4734 which shows the meaning of
the two opposite variables. When variable X3 increases,
variable Y decreases and or the reverse.

Total Economic Value of Sontoh Laut Mangrove
Ecosystems

The quantification of the total economic value
(TEV) of the Sontoh Laut mangrove ecosystem is grouped
into several uses i.e. direct use value, indirect use value,
option value, bequest value, and existence value. The
direct use value assessed were the utilization for milkfish
production and salt production, while indirect use value
are assessed as utilization as a nursery ground, feeding
ground, spawning ground, and utilization as a beach
protector. The other benefits that are measured are the
option value, the bequest value, and the existence value.

A total direct use value of IDR 1,551,435,267
was obtained with a percentage of 19.45% of TEV. The
total of indirect use value is IDR 4,921,379,060 with a
percentage of 61.70% of TEV. The total option value is
IDR 2,026,451 with a percentage of 0.03% of TEV. The
total of the existence value is IDR 1,346,688,000 with a
percentage of 16.88% of TEV. Furthermore, the total
bequest value is IDR 162,892,526.67 with a percentage of
1.94%. So the total economic value of the Sontoh Laut
mangrove ecosystem is IDR 7,976,672,305 as presented in
Table-12.

Based on TEV, it can be seen that the indirect use
value provides the highest proportion of 61.65% of the
TEV. This value is higher than the direct use value which
is only 19.45% of TEV. This is because the local
communities of Tambak Sarioso Village have not used the
Sontoh Laut mangrove area optimally, in addition to the
Sontoh Laut Marine Tourism which has only recently
resumed operations after having been in a vacuum during
the Covid-19 pandemic.

Table-12. Total economic value of Sontoh Laut mangrove

ecosystem

No Parameters IDR/year Percentage
1 Direct use value 1,551,435,267.00 19.45%
2 Indirect use value 4,921,379,060.35 61.70%
3 Option value 2,026,451.18 0.03%
4 Existence Value 1,346,688,000.00 16.88%
5 Bequest Value 155,143,526.67 1.94%

TEV| 7,976,672,305.20 100.00%
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CONCLUSIONS

The direct use value in the Sontoh Laut mangrove
ecosystem consists of utilization as milkfish ponds, salt
ponds, and utilization as a tourism area with a total value
of IDR 1,551,435,267, while the indirect use value
consists of mangrove as a nursery ground, feeding ground,
and spawning ground, and also mangrove as a beach
protector with a total value of IDR 4,921,379,060. The
option value of the Sontoh Laut mangrove ecosystem is
IDR 2,026,451. Bequest value is calculated as 10% of the
direct use value obtained in the amount of IDR
155,143,526, while the existence value is based on
willingness to pay with a value of IDR 1,346,688,000.
Based on multiple linear regression analysis, respondents'
willingness to pay is strongly influenced by income,
education, and number of family members with a
regression value of 0.8334. So the total economic value of

the Sontoh Laut mangrove ecosystem is IDR

7,976,672,305.
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