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Mangrove forests in the mangrove and proboscis monkey conservation 

area (KKMB) are natural resources that are closely related to the survival 

of the rare endemic species of Kalimantan, and also KKMB is one of the 

forests located in the city center which has benefits as a life support system 

up to a medium development of science and education, as well as having 

benefits in the form of services that function as nature tourism. This study 

aims to calculate the economic value of the mangrove and proboscis 

monkey conservation area in Tarakan City, North Kalimantan. The type of 

data used in this research is quantitative with a survey approach. The data 

analysis method used is the travel cost approach to determine the value of 

tourism objects, replacement cost to determine the abrasion-resistant 

value, benefit transfer to determine the value of biodiversity, and 

willingness to pay to determine the existence value and heritage value. 

Based on the results of this study indicate that the total economic value of 

KKMB reaches Rp. 239,482,368,922/year including a tourist object value 

of Rp. 318,116,633/year, the value of the abrasion barrier is Rp. 

3,852,800,082/year, biodiversity value of Rp. 28,174,607/year, the 

mangrove existence value is Rp. 114,988,068,000/year, and the proboscis 

monkey's inheritance value is Rp. 120,295,209,600. 
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1. INTRODUCTION 
Indonesia has mangrove forests in almost every region. One of them is the City of Tarakan, which is 

located in the North Kalimantan region. Tarakan is bordered by the area to the north of the Coastal District 
of Kec. Bunyu, east of Kec. Bunyu and the Sulawesi Sea, south of the Coastal District of Kec. Tanjung Palas 
and the West Coast of Kec. A wing. Tarakan has various forests located in the districts of Tarakan city. 
Protected forests, urban forests and mangrove forests which have a role in protecting the ecosystem in the 
city of Tarakan. The mangrove and proboscis monkey conservation area is one of the remaining forests and 
green fields in the middle of Tarakan City which has benefits as a support for life support systems, 
preservation of genetic wealth of flora and fauna as well as a medium for the development of science and 
education. Economically, the use of mangrove conservation areas comes from the products of the area in 
the form of services that function as nature tourism. The Proboscis Monkey Conservation Area (KKMB) 
produces direct benefits in the form of service products in the form of tours that can be sold to consumers. 
Mangrove forests have an important role in protecting the land from waves and abrasion. Not only that, 
mangrove forests can also maintain the rich biodiversity of animals and plants in them, including 
maintaining the productivity of Indonesia's fishery resources. Therefore mangroves are said to be one of 
Indonesia's rich biodiversity, and proboscis monkeys are protected living things and their homes are in 
mangrove forests. Therefore, conservation of mangroves and proboscis monkeys is related to efforts to 
protect wild animals and their habitat as well. (Galih Yogi Rahajeng, Etty Wahyuni, Arni, 2019). This 
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conservation area also has indirect benefits, namely as a protector of sea abrasion. The forest area in 
Tarakan City is determined based on its utilization which is divided into protected forest which is currently 
an urban forest and conservation forest which is currently a mangrove forest with an area of 22 ha. 
Mangrove forests are part of the coastal ecological system of Tarakan City which supplies natural resources 
rich in food sources, mineral and energy mines such as oil, gas and coal, communication media, as well as 
recreational or tourism areas (Pratiwi, 2013). The main purpose of establishing the KKMB is to protect the 
mangrove ecological system and the population of an endemic species of Borneo called the proboscis 
monkey. Mangrove and proboscis monkey conservation areas currently require good management, so that 
their utilization can take place continuously, in accordance with the purpose for which these areas were 
established. Recognizing the importance of this mangrove forest area, therefore by calculating the economic 
valuation of KKMB resources is one way to find out the total economic value of each value obtained. 
Knowing the total economic value obtained, will later have an impact on the amount of public appreciation 
for the goods and services produced by KKMB. 

2. METHOD  
Measuring the magnitude of the economic valuation of the Mangrove and Proboscis Monkey 

Conservation Area means carrying out an economic assessment that includes the value of tourism objects, 
the value of abrasion protection, the value of biodiversity, the value of mangrove existence, and the value 
of proboscis monkey inheritance. The sum of these values is the total economic value of the KKMB. In 
accordance with the research objectives to be achieved, the data analysis model used is as follows: 
2.1 KKMB Total Economic Value 

𝑁𝐸𝑇 = 𝑁𝑜𝑤 + 𝑁𝑝𝑎 + 𝑁𝑘ℎ + 𝑁𝑘 + 𝑁𝑤 … … … … . (1) 
Information: 
NOW  : tourism object value 
Npa  : abrasion resistance value 
Nkh  : the value of biodiversity 
Nk  : existence value 
Nw  : inheritance value 

 
2.2 Tourism Object Value 

𝐵𝑃 = 𝐵𝑇 + 𝐵𝐾 + 𝐵𝑇𝑘 + 𝐵𝑝 … … … … (2) 
Information: 

Bp  : travel expenses 
BT  : transportation costs 
Bk  : consumption costs 
BTk  : entrance ticket fee 
Bp  : parking fee 

𝐵𝑃𝑅 =  ∑ 𝐵𝑃/𝑛 … … … … (3) 

Information: 
BPR  : average travel cost 
BP  : travel expenses 
n  : number of travel respondents 

 
𝑁𝑂𝑊 = 𝐵𝑃𝑅 𝑥 𝑁 … … … … (4) 

Information: 
NOW : tourism object value 
BPR  : average travel cost 
N  : average tourist population 

2.3 Abrasion Protection Value 

𝑁𝑖𝑙𝑎𝑖 𝑃𝑒𝑙𝑖𝑛𝑑𝑢𝑛𝑔 𝐴𝑏𝑟𝑎𝑠𝑖 = 𝑃𝑔𝑝 𝑥
𝐵

𝐷𝑡
… … … … (5) 
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Information: 

Pgp  : the length of the KKMB coastline 
B  : cost of building a breakwater 
Dt  : data hold (10 years) 

2.4 Biodiversity Value 
𝐹𝑉 = 𝑃𝑉(1 + 𝑖)𝑛 … … … … (6) 

Information: 
FV  : future value 
Pv  : present value 
i  : interest rate 
n  : the number of time periods 

𝑁𝑘ℎ = 𝐹𝑉  𝑥 𝑀𝑥
𝑈𝑀𝐾 𝑇𝑎𝑟𝑎𝑘𝑎𝑛

𝑈𝑀𝐾 𝑃𝑎𝑝𝑢𝑎 
… … … … . (7) 

Information: 
Nkh  : the value of biodiversity 
FV  : future value 
M  : area of KKMB 
UMK  : city minimum wage 

2.5 Mangrove Presence Value 

𝑁𝐾 = (
∑𝑛

𝑖=1 𝑥 𝑊𝑇𝑃𝑖

𝑛
) 𝑁 … … … … (8) 

Information: 
NK   : existence value 
WTPi  : WTP mangrove from respondent to in 
n   : number of samples 
N   : total population (245,701 people) 

2.6 Proboscis Monkey Inheritance Value 

𝑁𝑊 = (
∑𝑛

𝑖=1 𝑥 𝑊𝑇𝑃𝑖

𝑛
) 𝑁 … … … … (9) 

Information: 
NK  : existence value 
WTPi  : Proboscis monkey WTP from respondent to in 
n  : number of samples 
N  : total population (245,701 people) 

 

3. RELUST AND DISCUSSION 
3.1 Tourist Object Value Valuation Results 

Table 1. Results of Calculation of the Value of Tourism Objects in the Mangrove and Proboscis Monkey 
Conservation Area in Tarakan City, 2022 

Information Amount 

KKMB area 22 

Average Cost of Respondents' Visits Per Visit/Trip (Rp/Trip) IDR 30,280 

Average Number of Visits/Trip respondents per year 7 

Average Cost of Respondents' Visits Per Year (Rp/Year) IDR 211,960 

Average Number of Tourists per year (person) 1501 

Value of Tourism Objects per hectare per year (Rp/ha/year) IDR 14,459,847 

Total Value of Tourism Objects per year (Rp/year) IDR 318,116,633 

Source: Primary Data Processed, 2022 
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The economic value derived from tourism related to mangroves and proboscis monkeys is calculated 

based on the travel cost method (TCM) approach, which calculates the average travel cost and the average 
number of tourists visiting the KKMB annually. Based on the research that has been done, it is known that 
KKMB visitors come from Tarakan City. The total travel costs obtained from 25 respondents is Rp. 757,000 
per visit, so the average travel cost for visitors is Rp. 30,280 per person per visit. The economic value of 
tourism objects can be determined by multiplying the average travel costs of visitors by the number of 
visitors for one year. According to the KKMB management, in 2021 the average number of visitors will reach 
1,501 people per year, so the economic value of tourism objects in KKMB is Rp. 318,116,633 per year or Rp. 
14,459,847 per hectare per year. The number of visitors affects the economic value of tourism objects, the 
more the number of visitors, the higher the economic value generated. 
3.2 Abrasion Resistance Value Valuation Results 

Table 2.  Results of Calculation of Abrasion Retaining Value in the Mangrove and Proboscis 
Monkey Conservation Area of Tarakan City, 2022 

Information Amount 

KKMB Beach Length (m) 761 

Abrasion Resistance Cost (Rp/m3) 5,062,147 

Economic Age of the Embankment (years) 10 

Abrasion Resistance Value per year (Rp/year) 385,280,008 

Total Value of Abrasion Resistance 10 years durability (Rp) 3,852,800,081.70 

Source: Processed Secondary Data, 2022 
 

The value of the abrasion barrier cannot be measured according to market prices, so the 
measurement is carried out using the approach of making a wave barrier (Mahayana, 2012). The length of 
KKMB beach is around 761 meters, therefore it can be calculated that the abrasion barrier value reaches 
Rp. 3,852,800,081. It is estimated that the embankment can last up to 10 years, then the abrasion resistance 
value is divided by the durability/economic life of 10 years to obtain an abrasion resistance value of Rp. 
385,280,008 per year. 
3.3 Results of Biodiversity Value Valuation 

Table 3. Results of Calculation of Biodiversity Values in the Mangrove and Proboscis Monkey 
Conservation Area of Tarakan City, 2022 

Information Amount 

Indonesian Mangrove Biodiversity Value (US$/ha) 15 

BI Interest Rate November 2022 (%) 5,25 

Future Value (US$/ha) 69.62 

Rupiah Exchange Rate against USD December 2022 (IDR) 15,595 

Area of KKMB (ha) 22 

UMK City of Tarakan (Rp) 3,774,378 

UMK Papua (Rp) 3,200,000 

Mangrove Biodiversity Value in KKMB per hectare per year (Rp/ha/year) 1,280,664 

Total Mangrove Biodiversity Value in KKMB per year (Rp/year) 28,174,607 

Source: Processed Secondary Data, 2022 
The value of biodiversity in this study was calculated using the benefit transfer method , namely by 

assigning a value to the amount of biodiversity present in mangroves. The value of biodiversity in this study 
was calculated based on research results from Ruttenberg (1992) conducted in Bintuni Bay, Irian Jaya. 
Where Indonesia's mangrove forests have a biodiversity value of US $ 15 per ha per year. This value can be 
used throughout Indonesia if the mangrove forest ecosystem is ecologically important and is maintained 
naturally 
3.4 Valuation Results of the Existence of Mangrove Values 
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Table 4. Results of Calculation of the Existence of Mangrove Values in the Mangrove and 
Proboscis Monkey Conservation Area in Tarakan City, 2022 

Information Amount 

Average Value of Respondents' WTP per Month (Rp/month) IDR 39,000 

Average Value of WTP Respondents per Year (Rp/year) IDR 468,000 

Number of Population (people) 245701 

Area of KKMB (ha) 22 

Mangrove Existence Value per hectare per year (Rp/ha/year IDR 5,226,730,363.64 

Total Value of Existence of Mangrove per year (Rp/year) IDR 114,988,068,000 

Source: Primary Data Processed, 2022 
Based on the results of the interviews, the lowest WTP was Rp.0.0 and the highest WTP was Rp. 

100,000, - the variety of WTP values obtained is caused by WTP questions that are open to respondents, 
meaning that respondents are free to determine the desired WTP value without being limited to a certain 
range of values. Details of the WTP value and the socio-demographic conditions of the respondents can be 
seen in the attachment. The average respondent's WTP per month is IDR 39,000 per month or IDR. 
468,000,- per year. The total value of PAP is an estimate of the value of the existence of mangrove forests 
obtained from the multiplication of the average WTP value of respondents per year with the total 
population in Tarakan City. Thus, the population of Tarakan City is 245,701 people and the number of 
sample respondents in this study is 25 respondents, the value of the presence of mangroves in the KKMB is 
Rp. 114,988,068,000 per year or Rp. 5,226,730,363 per hectare per year. . 

b. Proboscis Monkey Heritage Value Valuation Results 
Table 5. Results of Calculation of Proboscis Monkey Inheritance Value in the Mangrove and 

Proboscis Monkey Conservation Area in Tarakan City, 2022 

Information Amount 

Average Inheritance Value of Respondents per Month (Rp/month) IDR 40,800 
Average Value of Inheritance of Respondents per Year (Rp/year) IDR 489,600 
Number of Population (people) 245701 
Number of proboscis monkeys in KKMB (heads) 40 

Proboscis Monkey Inheritance Value per head per year 
(Rp/head/year) IDR 3,007,380,240 

Total Proboscis Monkey Inheritance Value per year (Rp/year) IDR 120,295,209,600 

Source: Primary Data Processed, 2022 
 

Based on the mortgage market scenario, the number of respondents who are willing to pay is 21 
respondents and those who are not are as many as 4 respondents. The number of respondents' willingness 
to pay regarding Kalimantan's endemic animals was almost the same as the number of respondents' 
willingness to pay regarding mangrove forests. However, the magnitude of the willingness to pay for the 
inheritance value is different from the existence value. 
3.5 Total Economic Value Valuation Results 

The total economic value in the mangrove and proboscis monkey conservation area of Tarakan City 
is the sum of the values described previously, namely the value of tourism objects, the value of abrasion 
resistance, the value of biodiversity, the value of mangrove existence and the value of proboscis monkeys 
heritage which can be calculated in the area. 
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Table 6. Results of Calculation of Total Economic Value in the Mangrove and Proboscis Monkey 
Conservation Area in Tarakan City, 2022 

Type 
Total Economic Value 

(Rp/year) 
Economic Value per 

hectare (Rp/ha/year) 
Proportion 

Tourism Object Value 318,116,633 14,459,847 0.1 
Abrasion Resistance Value 3,852,800,082 385,280,008 1.6 
Biodiversity Value 28,174,607 1,280,664 0.0 
Mangrove Presence Value 114,988,068,000 5,226,730,364 48.0 
Proboscis Monkey Inheritance Value 120,295,209,600 3,007,380,240 50.2 

Total value 239,482,368,922 8,635,131,123 100 

Source: Primary Data Processed, 2022 
 

4. CONLUSION  
The total economic value of the Mangrove and Proboscis Monkey Conservation Area that can be quantified 
from the total identified values is Rp. 239,482,368, - per year or Rp. 8,635,131,123, - per hectare per year. 
The largest value contribution comes from the inheritance value of the proboscis monkey, which is Rp. 
120,295,209,600 per year with a percentage of 50.2 percent, followed by the existence of mangroves of Rp. 
114,988,068,000 per year with a percentage of 48.0 percent, then the value of the abrasion barrier is Rp. 
3,852,800,082 per year with a percentage of 1.6 percent, then the tourism object value is Rp. 318,116,633 
per year with a percentage of 0.1 percent, and finally the optional benefit is Rp. 28,174,607 per year with a 
percentage of 0.0 percent. Mangrove forests in the mangrove and proboscis monkey conservation area are 
used as tourist attractions, with the presence of endemic species of Kalimantan adding to the attraction of 
visitors to come to this place. 
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