
BUKTI KORESPONDENSI 

ARTIKEL JURNAL INTERNASIONAL BEREPUTASI Q1 

 

Judul Artikel :  Developing Mangrove Eco-Tourism In Nusa Penida Sacred   
 Island, Bali, Indonesia  

  

Jurnal  : Environment, Development and Sustainability, 26, 535–548 (2024) 

    https://doi.org/10.1007/s10668-022-02721-9  

Penulis  :  Nyoman Utari Vipriyanti* 
     I Gusti Ngurah Made Dharma Semadi   

               Akhmad Fauzi 
 

No Perihal Tanggal 
1 Bukti konfirmasi submit artikel dan artikel yang 

disubmit 
19 Desember 2019 

2 Bukti konfirmasi review dan hasil review pertama (1) 2 Januari 2022 
(2)  10 Juni 2022 
(3) 3 September 
 

Bukti respon kepada reviewer, dan artikel yang 
diresubmit.  

(1)  18 April 2022 
(2)   17 Juli 2022 
(3) 10 Oktober 2022 

3 Bukti konfirmasi artikel accepted 13 Oktober 2022 
4 Bukti konfirmasi artikel published online  22 Oktober 2022 
5 Lisensi dari publisher  

Tanggal Issue 
19 Oktober 2022 
24 Januari 2024 

 



 

 

 

 

 

 

1.  Bukti konfirmasi submit artikel dan artikel yang disubmit 

 





1 

MANGROVE ECO-TOURISM DEVELOPMENT AT NUSA PENIDA 

SACRED ISLAND IN BALI, INDONESIA 

   

Nyoman Utari Vipriyanti*; I Gusti Ngurah Made Dharma Semadi**;   
Ahkmad Fauzi*** 

 

*Corresponding Author: mangtiutari@yahoo.com 
Senior Lecturer at Departement of Regional Planning and Environmental 

Management, Universitas Mahasaraswati Denpasar 
http://orcid.org/0000-0003-0797-7191 

 

** Magister Student at Departement of Regional Planning and Environmental 
Management, Universitas Mahasaraswati Denpasar 

 
***Professor on Natural Resource Management at Bogor Agriculture University 

 

 

ABSTRACT 

 
Nusa Penida Island is one of the famous island in Bali Province has a big potential for eco-tourism 
development according to the data of foreign tourists visiting Nusa Penida district which is about 
more than 200,000 people per year. The study was conducted to assess the potential of mangrove 
forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was assessed by 
calculating the tourist suitability index and carrying capacity of mangrove forest tracking path for 
mangrove tour. Some development strategies were analyzed by using SWOT analysis. The results 
showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that the mangrove forest 
area in Nusa Penida Island was suitable to be developed as an eco-tourism site with the carrying 
capacity value for mangrove tour route of 360 tourist per day. The average of total IFAS and EFAS 
analysis score was 2.89 and 3.09 respectively with internal external matrix belongs in second 
quadrant. Some strategies of eco-tourism development in this mangrove forest are cooperating with 
all related stakeholders, inviting investors, improving types of tourist services such as improving all 
supporting facilities for eco-tourism activities, increasing the number of tourist attractions, 
designing plans and regulations of eco-tourism mangrove management, promoting this place to 
public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities. 
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INTRODUCTION 
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According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which gives recent condition of mangrove forest has not yet 

available. 

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

Mangrove Density 
 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
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 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993). 

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016). 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 
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implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  Meanwhile, the sampling method used was 

purposive sampling where participants were determined intentionally for a particular purpose. The 

study has been conducted for 12 months, starting from November 2017 to October 2018. 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ
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where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%). Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 
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school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 

 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an IKW value of 25.64%. The existing mangrove types has a value of 9 with IKW 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage. 

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 
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 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area. 

 
 
 
 
 
 
 
 

3,0 
 
 
 
 
 
 
 
 

2,0 
 
 
 
 

1,0 

 
 
 
 

HIGH 
 
 
 
 
 
 
 

AVERAGE 
 
 
 
 
 
 
 

WEAK 
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b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management. 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 



11 

1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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DYHUDJH RI WRWDO IFA6 DQG EFA6 DQDO\VLV VFRUH ZDV 2.89 DQG 3.09 UHVSHFWLYHO\ ZLWK
LQWHUQDO H[WHUQDO PDWUL[ EHORQJV LQ VHFRQG TXDGUDQW. 6RPH VWUDWHJLHV RI HFR-WRXULVP
GHYHORSPHQW LQ WKLV PDQJURYH IRUHVW DUH FRRSHUDWLQJ ZLWK DOO UHODWHG VWDNHKROGHUV,
LQYLWLQJ LQYHVWRUV, LPSURYLQJ W\SHV RI WRXULVW VHUYLFHV VXFK DV LPSURYLQJ DOO VXSSRUWLQJ
IDFLOLWLHV IRU HFR-WRXULVP DFWLYLWLHV, LQFUHDVLQJ WKH QXPEHU RI WRXULVW DWWUDFWLRQV,
GHVLJQLQJ SODQV DQG UHJXODWLRQV RI HFR-WRXULVP PDQJURYH PDQDJHPHQW, SURPRWLQJ WKLV
SODFH WR SXEOLF DQG WRXULVWV, VXSHUYLVLQJ WRXULVW DFWLYLWLHV, DQG FDUU\LQJ RXW FRQVHUYDWLRQ-
EDVHG WRXULVW DFWLYLWLHV.

5HVSRQVH WR 5HYLHZHUV: DHDU 6LU,
I KDYH UHYLVHG WKH SDSHU DQG KRSH WKLV UHYLVH YHUVLRQ ZLOO PDNH WKH DUWLFOH SXEOLVK.
7KDQN \RX IRU \RXU LPSRUWDQW FRPPHQW.

6LQFHUHOO\ \RXUV
8WDUL 9LSUL\DQWL
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MANGROVE ECO-TOURISM DEVELOPMENT AT NUSA PENIDA 

SACRED ISLAND IN BALI, INDONESIA 

   

 

 

ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which 
is about more than 200,000 people per year.  In the other side, Nusa Penida island have an 
important function as a buffer zone area of Bali Island. The study was conducted to assess the 
potential of mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This 
potential was assessed by calculating the tourist suitability index and carrying capacity of 
mangrove forest tracking path for mangrove tour. Some development strategies were analyzed by 
using SWOT analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, 
implicate that the mangrove forest area in Nusa Penida Island was suitable to be developed as an 
eco-tourism site with the carrying capacity value for mangrove tour route of 360 tourist per day. 
The average of total IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal 
external matrix belongs in second quadrant. Some strategies of eco-tourism development in this 
mangrove forest are cooperating with all related stakeholders, inviting investors, improving types 
of tourist services such as improving all supporting facilities for eco-tourism activities, increasing 
the number of tourist attractions, designing plans and regulations of eco-tourism mangrove 
management, promoting this place to public and tourists, supervising tourist activities, and 
carrying out conservation-based tourist activities.  However, the main strategy to restore mangrove 
as an ecotourism destination is improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an 

unspoiled natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office 

of Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. 

Based on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting 

Nusa Penida reached 200,000 people per year. Considering this big number, opportunities for the 

development of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

ManXscripW(aXWhor informaWion mXsW noW appear in Whe manXscripW) Click here to YieZ linked References
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adequate. Moreover, information center which give recent condition of mangrove forest has not 

yet available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and 

famous tourist area regarding its sustainability and feasibility or suitability to be developed as an 

eco-tourism site. Furthermore, development strategies which needs to be considered are also 

presented in this study. 

 

LITERATURE REVIEW 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains 

how to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external 

forces (opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches 

(Bengen, 2002). Vegetation of mangrove forest and its existence is determined by the influence of 

land and sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, 

and estuaries. 

Mangrove Density 
 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings 

of a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 

trees per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy 

(Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-

tourism activities which can be developed are tracking, marine activities, bird watching, education, 

and research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   
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Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and 

their allocation. An ecological suitability index can identify whether the ecosystem is highly 

suitable (S1), appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. 

There are five assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). 

These parameters are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove 

density, (4) sea wave, and (5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the 

eco-tourism destination areas for its management (Arida, 2016).  

 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-

tourism development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



4 

Research Location and Timetable  
 The research was conducted in Nusa Penida 

island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  

The interview process was done at Nusa Penida Island.  Deep interview used questioner for 

guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 
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 The formula used to calculate the conformity index for tourism can be seen in the 

following part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying 

internal and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 

397 hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from 

the city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, 

and Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging 

from December to March), and has a temperature of 26o C - 32o C. The land condition in 

Jungutbatu village is less fertile with mediterranean brown (calcareous) soil type and its dominant 

soil depth is less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 
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population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove 

types, mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of 

the research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an IKW value of 25.64%. The existing mangrove types has a value of 9 with 

IKW value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the 

mangrove density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very 

volatile with the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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biota has the category of "Highly Suitable" with IKW value of 7.60% where biodiversity is 

extremely rich.  After the analysis, CIT results obtained was 74.36%, indicating that the mangrove 

forest area in Nusa Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path 

was 450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor 

was 30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of 

tourist visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it 

reached 400 tourists per day. This condition should receive serious attention by the mangrove  tour 

managers. If the number of visits exceeds the maximum carrying capacity, activities should be 

arranged shifting each other or turned into another activities such as snorkeling or diving. These 

efforts should be done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses 

of mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor 

gained by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a 

score of 0.33. It shows that the  panorama beauty of mangrove forest, its density, mangrove 

vegetation types, and existing biodiversity have dominant power in eco-tourism development of 

mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities 

and infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the 

existing weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 
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mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a 

score of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete 

with other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of 

these two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need 

to be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-
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Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development 

facilities, to determine the pattern of eco-tourism mangrove development including conducting 

study on environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These 

program making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the 

mangrove eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, 

bird watching towers, vehicle parking facilities, checkpoints, information post, and hygienic 

toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area 

carrying capacity, monitoring waste caused by tourism activities, imposing restrictions on 

tourist activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove 

areas, and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented 

in the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 
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Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
 
 

 

 

 

 

 

 

 

 

 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 
 
 

Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which 
is about more than 200,000 people per year.  In the other side, Nusa Penida island have an 
important function as a buffer zone area of Bali Island. The study was conducted to assess the 
potential of mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This 
potential was assessed by calculating the tourist suitability index and carrying capacity of 
mangrove forest tracking path for mangrove tour. Some development strategies were analyzed by 
using SWOT analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, 
implicate that the mangrove forest area in Nusa Penida Island was suitable to be developed as an 
eco-tourism site with the carrying capacity value for mangrove tour route of 360 tourist per day. 
The average of total IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal 
external matrix belongs in second quadrant. Some strategies of eco-tourism development in this 
mangrove forest are cooperating with all related stakeholders, inviting investors, improving types 
of tourist services such as improving all supporting facilities for eco-tourism activities, increasing 
the number of tourist attractions, designing plans and regulations of eco-tourism mangrove 
management, promoting this place to public and tourists, supervising tourist activities, and 
carrying out conservation-based tourist activities.  However, the main strategy to restore mangrove 
as an ecotourism destination is improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

aWWachmenW WR manXVcUiSW COLcN heUe WR acceVV/dRZQORad;aWWachPeQW WR PaQXVcULSW;FLQaO
ReYLVLRQ AUWLcOe NXVa SeQLda MaQgURYe.dRc[

Click here to YieZ linked References

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



2 

biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an 

unspoiled natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office 

of Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. 

Based on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting 

Nusa Penida reached 200,000 people per year. Considering this big number, opportunities for the 

development of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which give recent condition of mangrove forest has not 

yet available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and 

famous tourist area regarding its sustainability and feasibility or suitability to be developed as an 

eco-tourism site. Furthermore, development strategies which needs to be considered are also 

presented in this study. 

 

LITERATURE REVIEW 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains 

how to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external 

forces (opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches 

(Bengen, 2002). Vegetation of mangrove forest and its existence is determined by the influence of 

land and sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, 

and estuaries. 

Mangrove Density 
 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
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 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings 

of a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 

trees per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy 

(Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-

tourism activities which can be developed are tracking, marine activities, bird watching, education, 

and research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and 

their allocation. An ecological suitability index can identify whether the ecosystem is highly 

suitable (S1), appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. 

There are five assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). 

These parameters are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove 

density, (4) sea wave, and (5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the 

eco-tourism destination areas for its management (Arida, 2016).  

 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  
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Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-

tourism development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida 

island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  

The interview process was done at Nusa Penida Island.  Deep interview used questioner for 

guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



5 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the 

following part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 
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Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying 

internal and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 

397 hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from 

the city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, 

and Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging 

from December to March), and has a temperature of 26o C - 32o C. The land condition in 

Jungutbatu village is less fertile with mediterranean brown (calcareous) soil type and its dominant 

soil depth is less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove 

types, mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of 

the research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an IKW value of 25.64%. The existing mangrove types has a value of 9 with 

IKW value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the 

mangrove density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very 

volatile with the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its 

biota has the category of "Highly Suitable" with IKW value of 7.60% where biodiversity is 

extremely rich.  After the analysis, CIT results obtained was 74.36%, indicating that the mangrove 

forest area in Nusa Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path 

was 450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor 

was 30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of 

tourist visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it 

reached 400 tourists per day. This condition should receive serious attention by the mangrove  tour 

managers. If the number of visits exceeds the maximum carrying capacity, activities should be 

arranged shifting each other or turned into another activities such as snorkeling or diving. These 

efforts should be done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses 

of mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor 
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gained by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a 

score of 0.33. It shows that the  panorama beauty of mangrove forest, its density, mangrove 

vegetation types, and existing biodiversity have dominant power in eco-tourism development of 

mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities 

and infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the 

existing weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a 

score of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete 

with other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of 

these two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

 
 
 
 
 
 
 
 

3,0 
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VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need 

to be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development 

facilities, to determine the pattern of eco-tourism mangrove development including conducting 

study on environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These 

program making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the 

mangrove eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, 

bird watching towers, vehicle parking facilities, checkpoints, information post, and hygienic 

toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area 

carrying capacity, monitoring waste caused by tourism activities, imposing restrictions on 

tourist activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove 

areas, and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 
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 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented 

in the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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Authors' response to reviewers' comments 

Dear all reviewers,  

Thank you for giving us the opportunity to submit a revised draft of our manuscript titled 
͞DEVELOPING MANGROVE ECO-TOURISM IN NUSA PENIDA SACRED ISLAND, BALI, INDONESIA ͟ to the 
International Journal of Environment, Development and Sustainability. We really appreciate the time 
and effort that you and the reviewers have dedicated to provide your valuable feedback on our 
manuscript. We are grateful to the reviewers for their insightful comments on our paper. We fully 
considered and dealt with all of them.  We have been able to incorporate changes to reflect most of 
the suggestions provided by the reviewers.  In addition to dealing with all of the comments below, the 
current version of this manuscript has been checked and updated. We hope all issues have been fully 
dealt with. Once again, many thanks for your kind supports to improve the quality of our manuscript. 
Here is a point-by-point response to the reviewers͛ comments and concerns͘ 

 

Response to Reviewer #1 

We appreciate your helpful feedback and suggestions. Our responses are itemized in the 
following section. 
 
Comment #1:  
According to the proposal submitted, there are several point that should be carrying out: 

1. the analysis should consider to blue economy strategy 

2. the impact of visitor number within the are of mangroves should be define along conservation 
strategy. 

3.  Mind the government policy (kementrian lingkungan hidup, lementria kelautanperikanan dan 
kementrian pariwisata and local policy) 

 
Response #1:  
Thank you for pointing this out. We agree with this comment. Therefore, we have revised the 
͚response͛ section. We describe one by one to response every comment, become as follows: 
 

1.  We have added description about Blue Economy as follows:  

The effort for safeguarding the world oceans, water resources and coastal area are in line with the 
blue economy concept.  This concept emphasizes the balance of community activities in long term 
planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 
uniqueness of culture, its regional development program must be sustainable an improve welfare 
community. 

 

2.  I agree with you; therefore, we have considered the analysis of mangrove development for conservation, 
not only for tourism, in the ecological paragraph as follows: 

Eco-tourism activities planning should be tailored to the potential of natural resources and their 
allocation. An ecological suitability index can identify whether the ecosystem is highly suitable 



(S1), appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are 
five assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These 
parameters are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) 
sea wave, and (5) biota. 

3.  We have describe too about government policy and stated as follows (page 10,point d): 

Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 
mangrove eco-tourism management and making regulations about mangrove eco-tourism 
management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 
et al., 2020). 
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MANGROVE ECO-TOURISM DEVELOPMENT AT NUSA PENIDA 

SACRED ISLAND IN BALI, INDONESIA 

   

 

 

ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 
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adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 
Blue Economy (BE) 
 
 The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

 

Mangrove Density 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries.  

Mangrove Density is the number of trees per unit area. The density of mangrove forest is one of 

indicators in assessing the quality of mangrove forest ecosystem itself. In addition, the density of 

mangrove forest is used as a parameter in determining whether or not a mangrove forest should be 

used as an eco-tourism site (Yulianda, 2007). 

 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 
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a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).  In accordance with the 

regulation of tourism affair number 33,  2009, the regional development of ecotourism in Bali has 

to maintain the existence of ecological and also improve the community welfare. 

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  

 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  
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Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 
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3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



6 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 
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by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

 
 
 
 
 
 
 
 

3,0 
 
 
 
 
 
 
 
 

2,0 
 
 
 
 

1,0 

 
 
 
 

HIGH 
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VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017).  

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 
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 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
 
 

 

 

 

 

 

 

 

 

 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 
 
 

Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

aWWachmenW WR manXVcUiSW Click here to access/download;attachment to manuscript;Final
Revision Full Article Nusa penida Mangrove (11 March).doc[
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biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 

Blue Economy (BE) 
The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

Mangrove Density 
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 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  
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 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 
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   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 
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𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 
Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



8 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 
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The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

 
 
 
 
 
 
 
 

3,0 
 
 
 
 
 
 
 
 

2,0 
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AVERAGE 
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IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 
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Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 
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biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 

Blue Economy (BE) 
The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

Mangrove Density 



3 

 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  
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 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 
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   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    



6 

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 
Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 

 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 
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The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

 
 
 
 
 
 
 
 

3,0 
 
 
 
 
 
 
 
 

2,0 
 
 
 

 
 
 
 

HIGH 
 
 
 
 
 
 
 

AVERAGE 
 
 
 
 
 
 
 

WEAK 
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IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 
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Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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MANGROVE ECO-TOURISM DEVELOPMENT AT NUSA PENIDA 

SACRED ISLAND IN BALI, INDONESIA 

   

 

 

ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 
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adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 
Blue Economy (BE) 
 
 The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

 

Mangrove Density 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries.  

Mangrove Density is the number of trees per unit area. The density of mangrove forest is one of 

indicators in assessing the quality of mangrove forest ecosystem itself. In addition, the density of 

mangrove forest is used as a parameter in determining whether or not a mangrove forest should be 

used as an eco-tourism site (Yulianda, 2007). 

 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 
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a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).  In accordance with the 

regulation of tourism affair number 33,  2009, the regional development of ecotourism in Bali has 

to maintain the existence of ecological and also improve the community welfare. 

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  

 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  
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Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 
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3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 
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Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 
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by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 
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VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017).  

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 
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 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 

 

REFERENCES 
Agriculture, Plantation, and Forestry Office of Klungkung Regency.  (2018).  Forest Data of 

Klungkung Regency. Klungkung City. Bali.  
Agriculture, Plantation, and Forestry Office of Klungkung Regency. (2018).    Masterplan Planting 

Activities in Community Seed Farming. Klungkung City.  Bali.   
Bengen, D. G. (2002). Ecosystem and Coastal Resource. Synopsis. Centre of Marine and Coastal 

Research. Institut Pertanian Bogor. Bogor 
Dahuri, R., J. Rais, S.P. Ginting & Sitepu, M. J. (1996). Intergated Management of Coastal and 

Marine. PT. Pradnya Paramita. Jakarta. 
FAO. (2007). The World’s Mangroves 1980–2005. Forest Resources Assessment Working Paper 

No. 153. Rome: Food and Agriculture Organization of The United Nations. 
Governance of Jungutbatu Villange. (2014).  Middle Term Development Plan of Jungutbatu Village. 

2014-2020. Village Government of Jungutbatu. 
IUCN. 2017. Can Restoring Mangrove Can Achieve Sustainabe Development Goals? 

https://www.iucn.org/news/forests/201703/can-restoring-mangroves-help-achieve-
sustainable-development-goals.  

Ki-Hoon Lee, Junsung Noh, Jong Seong Khim. 2020.  The Blue Economy and United Nations¶s 
Sustainable Development Goals: Challenges and Opportunities.  Environment International 
Vol 137, April 2020.  https://doi.org/10.1016/j.envint.2020.105528. 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



12 

Kusmana, C. & Istomo. (1993).  Guidance for Mangrove Ecotourism management for Recreation. 
Article on National Seminar in Coastal Management for Ecotourism. Bogor Agriculture 
Institute. Bogor. 

Pons, LJ and Fisilier, J.L.  Sustainable Development of Mangrove.  Landscape and Urban Planing.  
Volume 20. Issues 1-3, 1991, Pages 103-109.  http://doi.org/10.1016/0169-2046(91)90098-
7 

Putra, A. C., Anggoro, S. and Kismartini. (2015). Ecotourism Development Plan based on Mangrove 
Ecosystem Analysisi in Pramuka Island, Seribu Archipelago. Jurnal Saintek Perikanan 
(Indonesian Journal of Fisheries Science and Technology), 
https://ejournal.undip.ac.id/index.php/saintek/index 10 (2), pp. 91-97. 

Rangkuti. F. (2006). Analisis SWOT. Bisnis Case Study Techniqe. PT Gramedia Pustaka Utama. 
Jakarta 

Rusila, N. Y., Khazali, M. and  Suryadiputra, I N. N. (1999). Guidance for Learning of mangrove 
in Indonesi. PHKA/WI-IP. Bogor 

Syaiful, E, et al.  2016.  Community-Based Mangrove Forest Conservation for Sustainable Fisheries.  
Jurnal Silvikultur Tropika, Volume 07. No 3.  Suplemen December 2016, Page S42-S47. 
ISSN: 2086-8227 

Tahir, A. & Baharudin. (2002). Conservation Management Area. In Darmawan,  M.A. (editor) 2002. 
Integrated Management for Coastal and Small Island. Workshop Modul for Planner and 
Decision Maker Faculty. Faculty of Fisheries and Ocean Science. Bogor Agriculture 
Institute. Bogor 

Tania, W. & Muljadi. (2011). Willingness to Pay Kawasan Konservasi Perairan Nusa Penida, 
Klungkung Regency, Bali. Coral Triangle Centre (CTC), Bali. 

WWF.  2017.  Mangrove Ecotourism helping to reduce the Risk of Natural Disaster in Vietnam 
Delta. https://wwf.panda.org/?291130/World-Wetlands-Day-Mangrove-Ecotourism-
Protects-Vulnerable-Vietnam-Delta. Posted on 31 Januari 2017. 

Yulianda, F. (2007). Coastal Ecosystem as Alternatif for managing Marine Resources.. Presented at 
Seminar Sains on 21th February 2007. Bogor: Departement of  Marine Resources Faculty of 
Marine and Ocean Science. Bogor Agriculture Institute. Bogor 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
 
 

 

 

 

 

 

 

 

 

 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 
 
 

Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 

aWWachmenW WR manXVcUiSW Click here to access/download;attachment to manuscript;Final
Revision Full Article Nusa penida Mangrove (11 March).doc[
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biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 

Blue Economy (BE) 
The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

Mangrove Density 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



3 

 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  
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 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 
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   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 
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𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 
Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



9 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 
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AVERAGE 
 
 
 
 
 
 
 

WEAK 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



10 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 
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Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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DEVELOPING MANGROVE ECO-TOURISM IN NUSA PENIDA 

SACRED ISLAND, BALI, INDONESIA 

   

 

ABSTRACT 

 
One of the famous tourism sites in Bali Province Indonesia is Nusa Penida island. Located in the 
eastern part of the Bali, the small island is very famous tourist destination attracting more than two 
hundred thousand people per year. Nusa Penida, however, is not only designated as tourist 
destination but also designated as conservation buffer zone for the island of Bali. Therefore, 
balancing economic benefits of tourism and conservation function of the island is a challenging issue 
in the tourism management of the small island.  This study attempts to address such an issue by 
analyzing the potential of mangrove forest in the island as sacred ecotourism destination. The tourist 
suitability index and carrying capacity of mangrove forest were carried to assess the potential 
development of the area. In addition, SWOT analysis was conducted to analysis development 
strategies of the ecotourism in the area. The results showed that Tourist Suitability Index (TSI) is 
74.36 percent, implying that the mangrove forest area in Nusa Penida Island is suitable to be 
developed as an eco-tourism site. The  carrying capacity of the r mangrove tour route is calculated 
at  360 tourist per day. Based on SWOT analysis, the average of total IFAS and EFAS analysis score 
is 2.89 and 3.09 respectively, with internal external matrix is witin the second quadrant of SWOT 
matrix. Several strategies recommenation are proposed. These include improving tourist 
infratsructure, stakeholder cooperation, improving tourist services, promoting nusa penida sacred 
ecotourism to public and tourists, supervising tourist activities, and carrying out conservation-based 
tourist activities. 
 

Keywords: Mangrove Eco Tourism; Sacred Island; SWOT analysis; Tourist Suitability Index 
 

INTRODUCTION 
Mangrove forests, especially those in the tropical countries, play an important role both in 

terms of ecological function they provided and source of livelihood for coastal communities 

whereby millions of people depend on them. In terms of ecological function, mangrove forests 

provide coastal protection, enhance costal fisheries productivities, source of carbon sink, as well as 

nutrient cycle. As for their economic role, mangrove provide source of raw materials such as 

firewood, food and construction materials (Richards and Friess, 2016., Cannici et al, 2008).  In 

addition, mangrove ecosystem also provide social and cultural values in the form of recreational 

uses (Giri et al, 2011). 

Despite their critical role both ecologically and economically, mangroves forests, especially in 

southeast Asia, have been experiencing extensive deforestation due to increase in demand for 

aquaculture and other land conversion for different purposes.  Richards and Friess (2016) estimated 

that during period of 2000-2012, mangrove forests in Southeast Asia were lost at an averae of 0.18% 

per year with aquaculture accounting for 30% of this total forest change.  In response to such a 

problem, government in many developing countries have developed various measures to protect 
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mangrove forests such as mangrove conservation, establishing marine protected areas, or 

designating mangrove forests as ecotourism areas. Such a measure has been implemented in Nusa 

Penida mangrove forest in Bali Indonesia. 

Nusa Penida island in Bali Province has been designated as Marine Protected Area by local 

Klungkung regency in 2010 (Daulat et al 2018). The measure was supported by the Ministry of 

Fisheries and Marine affairs as an effort to protect mangrove forest in the area from anthropogenic 

pressures and other source of mangrove degradation. Mangrove forest in this island is mostly 

concentrated in Jungutbatu Village of Nusa Penida islands covering an area of 194 hectares. The 

mangrove forest is known for its pristine environment and attract tourists to visit the area. Based on 

survey conducted by Tania and Muljadi (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. This provide an opportunity to develop and manage the mangrove 

area as eco-tourism area, so that the conservation and economic purposes of the mangrove 

management could be achieved. 

One of the challenging issues of managing mangrove ecotourism, however, is how to develop 

a comprehensive assessment strategy to develop mangrove as tourism destination. Up until now, 

such a management is lacking. The institutional arrangement of the ecotourism has net been 

developed yet. In addition, analysis of carrying capacity, which is essential for mangrove 

ecotourism, is not yet available.  

Considering these issues, this study attempts to fill the gaps, by developing sustainable 

strategies for mangrove ecotourism management in Nusa Penida sacred island. By doing so, this 

study begins with determining carrying capacity of the mangrove ecotourism, as well as the 

ecological suitability of the mangrove ecosystem for tourism. The results of the study could be used 

as policy guidelines for local government in managing ecotourism in sacred island of Nusa Penida 

Bali, as well as other similar ecotourism management elsewhere. 

 

LITERATURE REVIEW 

 

Blue Economy (BE) 
As a small island with abundant natural resources and uniqueness of culture, regional 

development program in Nusa Penida island must be sustainable to improve people’s welfare.  The 

effort for protect the land, oceans, water resources and coastal area must be in line with the blue 

economy concept.  This concept emphasizes the balance of community activities in long term 

planning.   One of the studies related to the blue economy using scenario analysis is shown in the 

study related to the impact of land use using the CLUE’s model.  This method has proven to be a 

usefull tool (Lee, Noh, & Khim, 2020).   
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Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats).  Although this method relatively simple, it can provide initial 

information regarding strategy that must be formulated in remote area.  

 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

 

Mangrove Density 
 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 
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appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  

 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
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 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist 

who lived while the research was carried out.  The 

study has been conducted for 12 months, starting 

from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  Deep interview used questioner for guiding the 

discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 
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 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 Sumber : Yulianda,2007 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 
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diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 
External Factor Strategic Analysis Summary (EFAS) 
 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 
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 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 
Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

          STRONG   AVERAGE    WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 
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environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Developing mangrove forest as an ecotourism area could not only help to reduce degradation 

of forest ecosystem, but also could improve social and economic condition for the communities 

through the improvement in income and improvement of general well-being from ecosystem 

services derived from mangrove forest. This study shows that development of ecotourism in Nusa 

Penida is feasible shown by the suitability index and carryng capacity of the forest area to 

accommodate more than 350 people per day. 

 To achieve sustainable ecotourism strategies of Nusa Penida island, stakeholder engagement 

is factor that need to be strengthen along with continuing promotion of the ecotourism and inviting 

investors. In addition, the type of tourist services both in terms of variation of services and quality 

of services, as well as  public infrastructure that support ecotourism in the area need to be improved. 

The results of this study also indicate that creating better design plan and regulation of mangrove 

eco-tourism management and improvement in monitoring the tourist activities and implementing 

conservation-based tourist activities are factors that need to be considered for sustainable ecotourism 

in the area.  

  

Recommendations 
   Mangrove ecotourism is derived its benefit from the continuing services from nature. 

Therefore, it is recommended that assessment of potential fauna that attract more tourists in the area 

is needed. It is also important to consider that human resources are paramount factors for sustainable 
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ecotourism. Therefore, investment in human resources to support ecotourism and to improve social-

economic condition in other tourism related sectors is highly recommended.   
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* EUURUV iQ UefeUeQceV VhRXld be À[ed: 

"ThiV UeVXlW ZaV VXSSRUWed b\ fRUPeU UeVeaUch UeVXlW WhaW VWaWed VRPe PaQgURYe aUea 
VXiWable WR be ecRWRXUiVP deVWiQaWiRQ (HeUPRQ, GaQefUi, & OkWRUie, 2018; SZaQgjaQg & 
KRUQSiShaW, 2021); (OSa eW al., 2021)."

"TheUe aUe QXPeURXV acWiYiWieV Zhich caQ be deYelRSed iQ PaQgURYe ecRWRXUiVP aUea VXch 
WUackiQg, PaUiQe acWiYiWieV, biUd ZaWchiQg, edXcaWiRQ, aQd UeVeaUch (SXbadUa, 2008 iQ 
PXWUa, 2014; HX eW al., 2020; )."

* IQ Whe cRQclXViRQ VecWiRQ, Whe iQQRYaWiYe aVSecW aQd liPiWaWiRQV Rf WhiV VWXd\ VhRXld 
be PeQWiRQed.

__

********

PleaVe QRWe WhaW WhiV jRXUQal iV a TUaQVfRUPaWiYe JRXUQal (TJ). AXWhRUV Pa\ SXbliVh WheiU 
UeVeaUch ZiWh XV WhURXgh Whe WUadiWiRQal VXbVcUiSWiRQ acceVV URXWe RU Pake WheiU SaSeU 
iPPediaWel\ RSeQ acceVV WhURXgh Sa\PeQW Rf aQ aUWicle-SURceVViQg chaUge (APC). AXWhRUV 
Zill QRW be UeTXiUed WR Pake a ÀQal deciViRQ abRXW acceVV WR WheiU aUWicle XQWil iW haV beeQ 
acceSWed.
 
AXWhoUV ma\ need Wo Wake VpeciÀc acWionV Wo achieYe compliance ZiWh fXndeU and 
inVWiWXWional open acceVV mandaWeV. If \RXU UeVeaUch iV VXSSRUWed b\ a fXQdeU WhaW 
UeTXiUeV iPPediaWe RSeQ acceVV (e.g. accRUdiQg WR PlaQ S SUiQciSleV) WheQ \RX VhRXld 
VelecW Whe gRld OA URXWe, aQd Ze Zill diUecW \RX WR Whe cRPSliaQW URXWe ZheUe SRVVible. 
FRU aXWhRUV VelecWiQg Whe VXbVcUiSWiRQ SXblicaWiRQ URXWe RXU VWaQdaUd liceQViQg WeUPV Zill 
Qeed WR be acceSWed, iQclXdiQg RXU Velf-aUchiYiQg SRlicieV. ThRVe VWaQdaUd liceQViQg WeUPV 
Zill VXSeUVede aQ\ RWheU WeUPV WhaW Whe aXWhRU RU aQ\ WhiUd SaUW\ Pa\ aVVeUW aSSl\ WR aQ\ 
YeUViRQ Rf Whe PaQXVcUiSW.

 FiQd RXW PRUe abRXW cRPSliaQce

ThiV leWWeU cRQWaiQV cRQÀdeQWial iQfRUPaWiRQ, iV fRU \RXU RZQ XVe, aQd VhRXld QRW be 
fRUZaUded WR WhiUd SaUWieV.

ReciSieQWV Rf WhiV ePail aUe UegiVWeUed XVeUV ZiWhiQ Whe EdiWRUial MaQageU daWabaVe fRU WhiV 
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jRXUQal. We Zill keeS \RXU iQfRUPaWiRQ RQ Àle WR XVe iQ Whe SURceVV Rf VXbPiWWiQg, 
eYalXaWiQg aQd SXbliVhiQg a PaQXVcUiSW. FRU PRUe iQfRUPaWiRQ RQ hRZ Ze XVe \RXU 
SeUVRQal deWailV SleaVe Vee RXU SUiYac\ SRlic\ aW 
hWWSV://ZZZ.VSUiQgeUQaWXUe.cRP/SURdXcWiRQ-SUiYac\-SRlic\. If \RX QR lRQgeU ZiVh WR 
UeceiYe PeVVageV fURP WhiV jRXUQal RU \RX haYe TXeVWiRQV UegaUdiQg daWabaVe PaQagePeQW, 
SleaVe cRQWacW Whe PXblicaWiRQ OfÀce aW Whe liQk belRZ.

__________________________________________________
IQ cRPSliaQce ZiWh daWa SURWecWiRQ UegXlaWiRQV, \RX Pa\ UeTXeVW WhaW Ze UePRYe \RXU 
SeUVRQal UegiVWUaWiRQ deWailV aW aQ\ WiPe.  (UVe Whe fRllRZiQg URL: 
hWWSV://ZZZ.ediWRUialPaQageU.cRP/eQYi/lRgiQ.aVS?a=U). PleaVe cRQWacW Whe SXblicaWiRQ 
RfÀce if \RX haYe aQ\ TXeVWiRQV.
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on our manuscript. We are grateful to the reviewers for their insightful comments on our paper.
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reflect most of the suggestions provided by the reviewers.  In addition to dealing with all of the
comments below, the current version of this manuscript has been checked and updated. We hope
all issues have been fully dealt with. Once again, many thanks for your kind supports to improve
the quality of our manuscript. Here is a point-by-point response to the reviewers’ comments and
concerns.
 
Response to Reviewer #4:
We appreciate your helpful feedback and suggestions. Our responses are itemized in the
following section
Comment#1:
Chapter numbering does not follow the journal style.  Check if you have included enough details
on statistics (number of replicates, statistical tests performed, presentation of average and
standard deviation or error values, both in tables and graphs), and complete it if needed.
Response #1:
Thank you for reminding this important thing.  We agree with this comment  and we have
adapted the guidance for author and hope nothing is missed.  There is no numbering in chapter.
Comment #2:
What are the original, novelty, or unique ideas behind this research as compared to previous
research/other reported work? Why it is worth knowing?
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The originality of this research lies in complexity of problem solving that using quantitative and
qualitative method to determine the suitability of mangrove forest area to be tourism destination,
carrying capacity and appropriate strategy.
The novelty of this study lies in the implementation of mixed method by combining conformity
index for tourism, carrying capacity and SWOT.  This is the first research on related issues in
Nusa Penida.
The uniqueness is the development of tourism on sacred island and how to develop a
comprehensive assessment strategy to develop mangrove as tourism destination.
Comment #3:
The logic of the current introduction should be revised, objectives of this study need to be
changed.
Response #3:
We agree with this and have incorporated your suggestion throughout the manuscript.  Please
find some improvement in our manuscript on paragraph 4th, line 4-8 and paragraph 5th.
“In addition, analysis of carrying capacity, which is essential for mangrove ecotourism, is not
sufficiently available.  The last study related to carrying capacity of this area was carried out
using data from 2012-2013 (Bato et al., 2013).  In 2020, only research on environmental
management models is available in this island without carrying capacity analysis and also not
formulating a mangrove forest management strategy as a tourism destination (Sudipa, et al,
2020).”
“Considering these issues, this study attempts to fill the gaps, by developing sustainable
strategies for mangrove ecotourism management in Nusa Penida sacred island. By doing so, this
study begins with determining carrying capacity of the mangrove ecotourism, as well as the
ecological suitability of the mangrove ecosystem for tourism. The results of the study could be
used as policy guidelines for local government in managing ecotourism in sacred island of Nusa
Penida Bali, as well as other similar ecotourism management elsewhere.”
Comment #4:
where is title fig1?
Response #4:



“Considering these issues, this study attempts to fill the gaps, by developing sustainable
strategies for mangrove ecotourism management in Nusa Penida sacred island. By doing so, this
study begins with determining carrying capacity of the mangrove ecotourism, as well as the
ecological suitability of the mangrove ecosystem for tourism. The results of the study could be
used as policy guidelines for local government in managing ecotourism in sacred island of Nusa
Penida Bali, as well as other similar ecotourism management elsewhere.”
Comment #4:
where is title fig1?
Response #4:
I do apologized for missing the title and thank your for your comment.   Therefore, as suggested
by the reviewer, we have revised and put title on the figure 1.
 
 



Authors' response to reviewers' comments
Dear all reviewers,
Thank you for giving us the opportunity to submit a revised draft of our manuscript titled
“DEVELOPING MANGROVE ECO-TOURISM IN NUSA PENIDA SACRED ISLAND,
BALI, INDONESIA ” to the International Journal of Environment, Development and
Sustainability. We really appreciate the time and effort that you and the reviewers have
dedicated to provide your valuable feedback on our manuscript. We are grateful to the
reviewers for their insightful comments on our paper. We fully considered and dealt with all
of them.  We have been able to incorporate changes to reflect most of the suggestions
provided by the reviewers.  In addition to dealing with all of the comments below, the current
version of this manuscript has been checked and updated. We hope all issues have been fully
dealt with. Once again, many thanks for your kind supports to improve the quality of our
manuscript. Here is a point-by-point response to the reviewers’ comments and concerns.
 
Response to Reviewer #4
We appreciate your helpful feedback and suggestions. Our responses are itemized in the
following section.
 
Reviewer #4: 
You should do all comments one by one. I can't find your response (all answers must be
highlighted on body manuscript). If you couldn't do any comments, We will reject your ar@cle.
back to ENVI-D-19-00627R2.
 
Response #1:
Thank you for pointing this out. We agree with this comment. Therefore, we have revised the
‘response’ section. We describe one by one to response every comment from revierwer such
as comment from reviewer and have highlighted, become as follows:
 

“The effort for developing mangrove area to be sustainable tourism should optimize natural
resources use and respect the sociocultural characteristics of local communities.  This result was
supported by former research result that stated some mangrove area suitable to be ecotourism
destinationa (Hermon, Ganefri, & Oktorie, 2018; Swangjang & Kornpiphat, 2021); (Opa et al., 2021)
(page 9).

Based on the area carrying capacity (CC), the maximum people joining the sailing path which
can be accommodated are 360 people per day approximately for 8 hours.  Recently, the number of
tourist visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be
improved. This number of person below the capacity of Lembar mangrove ecotourism in Lombok
Island which reached 2337 people per day (Sukuryadi, Harahab, Primyastanto, & Semedi, 2020). On
the other side, the limited capacity of Nusa Penida due to the topography and it sacredness.
 Unfortunately, in pick season, as of July to September, the number of visits increased sharply until
400 tourists per day. This condition should get serious a[ention by the mangrove  tour managers. If
the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting
each other or turned into another activities such as snorkeling or diving. These efforts should be done
to avoid negative impacts on mangrove ecosystem in this island (page 9).

Designing	plan	and	regula/on	of	mangrove	eco-tourism	management:	arranging	spa/al	plan
of	 mangrove	 eco-tourism	 management	 and	 making	 regula/ons	 about	 mangrove	 eco-tourism
management	 as	 well	 as	 stated	 that	 sustainable	 mangrove	 ecotourism	 should	 be	 based	 on	 local
wisdom	and	designated	by	appropriate	regula/on	and	policies	(Syafri	Harto,	2021)	and	suitable	with
blue	economy	principle	(Lee	et	al.,	2020)	(page	11)”.

 
Comment #2:
The author should develop a complete thought or idea to build a paragraph. Write more
sentences and broaden the point of view to enrich the ideas in a paragraph. See published
works in this journal

 
Response #2:
We agree with this and have incorporated your suggestion throughout the manuscript. We



 
Response #2:
We agree with this and have incorporated your suggestion throughout the manuscript. We
have, accordingly, revised and put some detailed explanations Please find some improvement
in our manuscript onpage 9-11.
 

“The potential of the mangrove area in Nusa Penida Island has the opportunity to be
developed as an eco-tourism site, yet there are also various weaknesses or problems and
threats in the implementation which need serious attention from the manager.  The suitable
strategy should develop based on existing condition involving elements of strengths,
weaknesses, opportunities and threats.  In addition, the right strategy can avoid damage to
natural and institutional resources”.
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\oXr arWicle.
back Wo ENVI-D-19-00627R2.
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DEVELOPING MANGROVE ECO-TOURISM IN NUSA PENIDA 

SACRED ISLAND, BALI, INDONESIA 

   

 

ABSTRACT 

 
One of the famous tourism sites in Bali Province Indonesia is Nusa Penida island. Located in the 
eastern part of the Bali, the small island is very famous tourist destination attracting more than two 
hundred thousand people per year. Nusa Penida, however, is not only designated as tourist 
destination but also designated as conservation buffer zone for the island of Bali. Therefore, 
balancing economic benefits of tourism and conservation function of the island is a challenging issue 
in the tourism management of the small island.  This study attempts to address such an issue by 
analyzing the potential of mangrove forest in the island as sacred ecotourism destination. The tourist 
suitability index and carrying capacity of mangrove forest were carried to assess the potential 
development of the area. In addition, SWOT analysis was conducted to analysis development 
strategies of the ecotourism in the area. The results showed that Tourist Suitability Index (TSI) is 
74.36 percent, implying that the mangrove forest area in Nusa Penida Island is suitable to be 
developed as an eco-tourism site. The carrying capacity of the  mangrove tour route is calculated at  
360 tourist per day. Based on SWOT analysis, the average of total IFAS and EFAS analysis score 
is 2.89 and 3.09 respectively, with internal external matrix is witin the second quadrant of SWOT 
matrix. Several strategies recommendation are proposed. These include improving tourist 
infrasructure, stakeholder cooperation, improving tourist services, promoting nusa penida sacred 
ecotourism to public and tourists, supervising tourist activities, and carrying out conservation-based 
tourist activities. 
 

Keywords: Mangrove Eco Tourism; Sacred Island; SWOT analysis; Tourist Suitability Index 
 

INTRODUCTION 
Mangrove forests, especially those in the tropical countries, play an important role both in 

terms of ecological function they provided and source of livelihood for coastal communities 

whereby millions of people depend on them. In terms of ecological function and blue economy 

paradigm, mangrove forests provide coastal protection, enhance costal fisheries productivities, 

source of carbon sink, as well as nutrient cycle. As for their economic role, mangrove provide source 

of raw materials such as firewood, food and construction materials (Richards and Friess, 2016., 

Cannici et al, 2008).  In addition, mangrove ecosystem also provide social and cultural values in the 

form of recreational uses (Giri et al, 2011). 

Despite their critical role both ecologically and economically, mangroves forests, especially in 

southeast Asia, have been experiencing extensive deforestation due to increase in demand for 

aquaculture and other land conversion for different purposes.  Richards and Friess (2016) estimated 

that during period of 2000-2012, mangrove forests in Southeast Asia were lost at an average of 

0.18% per year with aquaculture accounting for 30% of this total forest change.  In response to such 

a problem, government in many developing countries have developed various measures to protect 

Blinded ManXVcUiSW(aXWhoU infoUmaWion mXVW noW aSSeaU in Whe
manXVcUiSW)
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mangrove forests such as mangrove conservation, establishing marine protected areas, or 

designating mangrove forests as ecotourism areas. Such a measure has been implemented in Nusa 

Penida mangrove forest in Bali Indonesia. 

Nusa Penida island in Bali Province has been designated as Marine Protected Area by local 

Klungkung regency in 2010 (Daulat et al 2018). The measure was supported by the Ministry of 

Fisheries and Marine affairs as an effort to protect mangrove forest in the area from anthropogenic 

pressures and other source of mangrove degradation. Mangrove forest in this island is mostly 

concentrated in Jungutbatu Village of Nusa Penida islands covering an area of 194 hectares. The 

mangrove forest is known for its pristine environment and attract tourists to visit the area. Based on 

survey conducted by Tania and Muljadi (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. This provide an opportunity to develop and manage the mangrove 

area as eco-tourism area, so that the conservation and economic purposes of the mangrove 

management could be achieved. 

One of the challenging issues of managing mangrove ecotourism, however, is how to develop 

a comprehensive assessment strategy to develop mangrove as tourism destination. Up until now, 

such a management is lacking. The institutional arrangement of the ecotourism has net been 

developed yet. In addition, analysis of carrying capacity, which is essential for mangrove 

ecotourism, is not yet available.  

Considering these issues, this study attempts to fill the gaps, by developing sustainable 

strategies for mangrove ecotourism management in Nusa Penida sacred island. By doing so, this 

study begins with determining carrying capacity of the mangrove ecotourism, as well as the 

ecological suitability of the mangrove ecosystem for tourism. The results of the study could be used 

as policy guidelines for local government in managing ecotourism in sacred island of Nusa Penida 

Bali, as well as other similar ecotourism management elsewhere. 

 

LITERATURE REVIEW 
Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove eco system can be found in many shallow bay beaches, delta, and 

estuaries. 

 Mangrove forests have enormous potential to be developed as eco-tourism sites. Definition of 

ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco tourism is used to 

describe trips to remote natural location for the purpose of enjoying and learning the nature and 

culture of local population.  In 1996, Ceballos-Lascurain added the use environmentally friendly 

technology concepts in explaining ecotourism development.  
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 There are numerous activities which can be developed in mangrove ecotourism area such 

tracking, marine activities, bird watching, education, and research (Subadra, 2008 in Putra, 2014; 

Hu et al., 2020; ). Utilization of mangrove forest for recreation is a very rational new breakthrough 

needs to apply considering economic benefits which can be obtained without exploiting the 

mangrove itself  and achieve SDG (Kusmana and Istomo, 1993; Lee et al., 2020).   

Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to enjoy 

the beauty of scenery and promote some elements of education in order to understand and support 

the environmental conservation efforts and the involvement of local communities in the eco-tourism 

destination areas for its management (Arida, 2016).  

 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

Density is the number of trees per unit area.  

       Studies on managing degradation of mangrove ecosystem by designating the mangrove forest 

as ecotourism sites have been found in many literatures. Swangjang and Kornpiphat (2021), for 

example, using SWOT and DPSIR (Drive Pressure State Impact and Response) found that 

ecotourism could be used as a vehicle for sustainable mangrove forest in Thailand. They also found 

that carrying capacity and stakeholder engagement are key factors in sustainable ecotourism 

management. In addition, their analysis of sustainable tourism also found that to be sustainable, 

ecotourism should economically be viable, environmentally appropriate, and take into account 

sociocultural considerations.  

 Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 The importance of carrying capacity as one of sustainability factors for ecotourism 

management can also be found in Liabastre and Rieder (2022). In their analysis of Ecotourism of 

Coron and El Nido in the Philippine, they found that a key managemeny tool for sustainable tourism 

is the concept of carrying capacity. Similar to findings by Swangjang and Kornpiphat (2021), 

stakeholder engagement is also one of important variables to determine the number of carring 

capacity for tourists in the ecotourism sites. They also emphasized that determining carrying 

capacity requires requires a combination of a science based assessment at specific sites, an 

understanding of the current impact on the biophysical environment.   

  The density of mangrove forest is one of indicators in assessing the quality of mangrove forest 

ecosystem itself.  In addition, the density of mangrove forest is used as a parameter in determining 
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whether or not a mangrove forest should be used as an eco-tourism site (Yulianda, 2007).  Eco-

tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 Other factors that drive the ecotourism as sustainable solution to prevent mangrove degradation 

is the consideration of benefits derived from ecotourism. Fries (2017) noted that mangrove 

ecotourism has a number of potential benefits to local communities. These include direct financial 

benefits from ecotourism as well as livelihood diversification providing different employment 

opportunities. Mangrove ecotourism would also encourage the growth of local entrepreneurship and 

increase local skill and training due to demand from tourism activities. In addition to economic 

benefits, mangrove ecotourism would also promote local culture as well as empower marginalized 

section of the coastal communities.  

 In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 Managing mangrove ecotourism sustainably requires a comprehensive strategic assessment. 

There numerous approaches to address this issue. One of the most popular ones is to use qualitative 

method such as SWOT analysis combined with other methods. For example, Murtini et al (2018) 

use SWOT analysis to develop ecotourism strategies in Wonorejo, Surabaya Indonesia. Their 

findings are in line with other studies that emphasize strong committement both from the 

government as well as from the communities to support sustainable tourism.  According Rangkuti 

(2006), a strategy is a comprehensive master planning which explains how to achieve the 

predetermined goals. Strategies are classified as activities to seek conformity between internal forces 

(strengths and weaknesses) and external forces (opportunities and threats).  Although this method 

relatively simple, it can provide initial information regarding strategy that must be formulated in 

remote area.  

  

RESEARCH METHODS 

Research Location and Timetable  
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 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist 

who lived while the research was carried out.  The 

study has been conducted for 12 months, starting 

from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  Deep interview used questioner for guiding the 

discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism (CIT) 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 
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 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 Sumber : Yulianda,2007 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 
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diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and their allocation 

should be measured and identified in advance. The Conformity Index for Tourism (CIT) is 

identifiable in the development of mangrove eco-tourism, whether the mangrove ecosystem is 

Highly Suitable (S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment 

parameter of mangrove eco-tourism conformity is determined from thickness level of mangrove, 

mangrove types, mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the 

results of the research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 

3. 
 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island 

has a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 

with CIT value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the 

mangrove density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very 

volatile with the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". 

Its biota has the category of "Highly Suitable" with value of 7.60% where biodiversity is 

extremely rich.  After the analysis, CIT results obtained was 74.36%, indicating that the 

mangrove forest area in Nusa Penida Island is in the category of Appropriate or S2 (50 - 

<80%).  The effort for developing mangrove area to be sustainable tourism should optimize 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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natural resources use and respect the sociocultural characteristics of local communities.  This 

result was supported by former research result that stated some mangrove area suitable to be 

ecotourism destination (Hermon, Ganefri, & Oktorie, 2018; Swangjang & Kornpiphat, 2021);  

(Opa et al., 2021).  

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours.  Recently, the number of 

tourist visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. This number of person below the capacity of Lembar mangrove ecotourism in Lombok 

Island which reached 2337 people per day (Sukuryadi, Harahab, Primyastanto, & Semedi, 2020). 

On the other side, the limited capacity of Nusa Penida due to the topography and its sacredness.  

Unfortunately, in pick season, as of July to September, the number of visits increased sharply until 

400 tourists per day. This condition should get serious attention by the mangrove tour managers. If 

the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in this island.  

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 
External Factor Strategic Analysis Summary (EFAS) 
 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which need serious attention from the manager.  The suitable strategy should 

develop based on existing condition involving elements of strengths, weaknesses, opportunities and 

threats.  In addition, the right strategy can avoid damage to natural and institutional resources. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 
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weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community.  The threat factor which gains the highest score is 

competition with other attractions with a score of 0.29. This finding showed that the existence of 

mangrove eco-tourism potentially compete with other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 
Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

          STRONG   AVERAGE    WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 
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a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated that sustainable mangrove ecotourism should be based on local 

wisdom and designated by appropriate regulation and policies (Syafri Harto, 2021) and suitable 

with blue economy principle (Lee et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Developing mangrove forest as an ecotourism area could not only help to reduce degradation 

of forest ecosystem, but also could improve social and economic condition for the communities 

through the improvement in income and improvement of general well-being from ecosystem 

services derived from mangrove forest. This study shows that development of ecotourism in Nusa 

Penida is feasible shown by the suitability index and carryng capacity of the forest area to 

accommodate more than 350 people per day. 

 To achieve sustainable ecotourism strategies of Nusa Penida island, stakeholder engagement 

is factor that need to be strengthen along with continuing promotion of the ecotourism and inviting 

investors. In addition, the type of tourist services both in terms of variation of services and quality 

of services, as well as public infrastructure that support ecotourism in the area need to be improved. 

The results of this study also indicate that creating better design plan and regulation of mangrove 

eco-tourism management and improvement in monitoring the tourist activities and implementing 
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conservation-based tourist activities are factors that need to be considered for sustainable ecotourism 

in the area.  

  

Recommendations 
   Mangrove ecotourism is derived its benefit from the continuing services from nature. 

Therefore, it is recommended that assessment of potential fauna that attract more tourists in the area 

is needed. It is also important to consider that human resources are paramount factors for sustainable 

ecotourism. Therefore, investment in human resources to support ecotourism and to improve social-

economic condition in other tourism related sectors is highly recommended.   
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VXperYiVing WoXriVW acWiYiWieV, and carr\ing oXW conVerYaWion-baVed WoXriVW acWiYiWieV.

ReVponVe Wo ReYieZerV: AXWhorV' reVponVe Wo reYieZerV' commenWV
Dear EdiWor in Chief and all reYieZerV,
Thank \oX for giYing XV opporWXniW\ Wo VXbmiW a reYiVed  drafW of oXr manXVcripW and
alVo for a good neZV WhaW WhiV arWicle Zill be accepWed afWer minor reYiVion.  We deliYer
big appreciaWion for Whe Wime and efforW WhaW \oX and Whe reYieZerV haYe dedicaWed Wo
proYide \oXr YalXable feedback on oXr manXVcripW. We are graWefXl Wo Whe reYieZerV for
Wheir inVighWfXl commenWV on oXr paper. We fXll\ conVidered and dealW ZiWh all of Whem.
We haYe been able Wo incorporaWe changeV Wo reflecW moVW of Whe VXggeVWionV proYided

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



b\ Whe reYieZerV.  In addiWion Wo dealing ZiWh all of Whe commenWV beloZ, Whe cXrrenW
YerVion of WhiV manXVcripW haV been checked and XpdaWed. We hope all iVVXeV haYe
been fXll\ dealW ZiWh. Once again, man\ WhankV for \oXr kind VXpporWV Wo improYe Whe
qXaliW\ of oXr manXVcripW. Here iV a poinW-b\-poinW reVponVe Wo Whe reYieZerVಬ
commenWV and concernV.

ReVponVe Wo ReYieZer #4:
We appreciaWe \oXr helpfXl feedback and VXggeVWionV. OXr reVponVeV are iWemi]ed in
Whe folloZing VecWion
CommenW#1:
ChapWer nXmbering doeV noW folloZ Whe joXrnal VW\le.  Check if \oX haYe inclXded
enoXgh deWailV on VWaWiVWicV (nXmber of replicaWeV, VWaWiVWical WeVWV performed,
preVenWaWion of aYerage and VWandard deYiaWion or error YalXeV, boWh in WableV and
graphV), and compleWe iW if needed.
ReVponVe #1:
Thank \oX for reminding WhiV imporWanW Whing.  We agree ZiWh WhiV commenW  and Ze
haYe adapWed Whe gXidance for aXWhor and hope noWhing iV miVVed.  There iV no
nXmbering in chapWer.
CommenW #2:
WhaW are Whe original, noYelW\, or XniqXe ideaV behind WhiV reVearch aV compared Wo
preYioXV reVearch/oWher reporWed Zork? Wh\ iW iV ZorWh knoZing?
ReVponVe #2:
The originaliW\ of WhiV reVearch lieV in comple[iW\ of problem VolYing WhaW XVing
qXanWiWaWiYe and qXaliWaWiYe meWhod Wo deWermine Whe VXiWabiliW\ of mangroYe foreVW area
Wo be WoXriVm deVWinaWion, carr\ing capaciW\ and appropriaWe VWraWeg\.
The noYelW\ of WhiV VWXd\ lieV in Whe implemenWaWion of mi[ed meWhod b\ combining
conformiW\ inde[ for WoXriVm, carr\ing capaciW\ and SWOT.  ThiV iV Whe firVW reVearch on
relaWed iVVXeV in NXVa Penida.
The XniqXeneVV iV Whe deYelopmenW of WoXriVm on Vacred iVland and hoZ Wo deYelop a
comprehenViYe aVVeVVmenW VWraWeg\ Wo deYelop mangroYe aV WoXriVm deVWinaWion.
CommenW #3:
The logic of Whe cXrrenW inWrodXcWion VhoXld be reYiVed, objecWiYeV of WhiV VWXd\ need Wo
be changed.
ReVponVe #3:
We agree ZiWh WhiV and haYe incorporaWed \oXr VXggeVWion WhroXghoXW Whe manXVcripW.
PleaVe find Vome improYemenW in oXr manXVcripW on paragraph 4Wh, line 4-8 and
paragraph 5Wh.
ಯIn addiWion, anal\ViV of carr\ing capaciW\, Zhich iV eVVenWial for mangroYe ecoWoXriVm,
iV noW VXfficienWl\ aYailable.  The laVW VWXd\ relaWed Wo carr\ing capaciW\ of WhiV area ZaV
carried oXW XVing daWa from 2012-2013 (BaWo eW al., 2013).  In 2020, onl\ reVearch on
enYironmenWal managemenW modelV iV aYailable in WhiV iVland ZiWhoXW carr\ing capaciW\
anal\ViV and alVo noW formXlaWing a mangroYe foreVW managemenW VWraWeg\ aV a
WoXriVm deVWinaWion (SXdipa, eW al, 2020).ರ
ಯConVidering WheVe iVVXeV, WhiV VWXd\ aWWempWV Wo fill Whe gapV, b\ deYeloping
VXVWainable VWraWegieV for mangroYe ecoWoXriVm managemenW in NXVa Penida Vacred
iVland. B\ doing Vo, WhiV VWXd\ beginV ZiWh deWermining carr\ing capaciW\ of Whe
mangroYe ecoWoXriVm, aV Zell aV Whe ecological VXiWabiliW\ of Whe mangroYe ecoV\VWem
for WoXriVm. The reVXlWV of Whe VWXd\ coXld be XVed aV polic\ gXidelineV for local
goYernmenW in managing ecoWoXriVm in Vacred iVland of NXVa Penida Bali, aV Zell aV
oWher Vimilar ecoWoXriVm managemenW elVeZhere.ರ
CommenW #4:
Zhere iV WiWle fig1?
ReVponVe #4:
I do apologi]ed for miVVing Whe WiWle and Whank \oXr for \oXr commenW.   Therefore, aV
VXggeVWed b\ Whe reYieZer, Ze

ReVponVe Wo ReYieZer #5
CommenW #1:
The aXWhor needV Wo inclXde Vome empirical eYidence (facWV and figXreV) in inWrodXcWion
VecWion Wo VXpporW and jXVWif\ Whe iVVXe of WhiV VWXd\.

ReVponVe #1:

Powered by Editorial Manager® and ProduXion Manager® from Aries Systems Corporation



Thank \oX for poinWing WhiV oXW. We agree ZiWh WhiV commenW.  Therefore, Ze haYe
reYiVed Whe ಫinWrodXcWionಬ VecWion. We pXW Vome addiWional empirical eYidence b\
modif\ing VenWenceV WhaW are on Vecond paragraph, become aV folloZV:
ಯNXVa Penida iVland in Bali ProYince haV been deVignaWed aV Marine ProWecWed Area
b\ local KlXngkXng regenc\ in 2010 (DaXlaW eW al 2018). The meaVXre ZaV VXpporWed
b\ Whe MiniVWr\ of FiVherieV and Marine affairV aV an efforW Wo proWecW mangroYe foreVW in
Whe area from anWhropogenic preVVXreV and oWher VoXrce of mangroYe degradaWion.
MangroYe foreVW in WhiV iVland iV moVWl\ concenWraWed in JXngXWbaWX Village of NXVa
Penida iVlandV coYering an area of 194 hecWareV. The mangroYe foreVW iV knoZn for iWV
priVWine enYironmenW and aWWracW WoXriVWV Wo YiViW Whe area. BaVed on VXrYe\ condXcWed
b\ Tania and MXljadi (2011), Whe nXmber of foreign WoXriVWV YiViWing NXVa Penida
reached 200,000 people per \ear. ThiV proYide an opporWXniW\ Wo deYelop and manage
Whe mangroYe area aV eco-WoXriVm area, Vo WhaW Whe conVerYaWion and economic
pXrpoVeV of Whe mangroYe managemenW coXld be achieYed.ರ

CommenW #2:
MoWiYaWion WoZardV Whe Wopic/iVVXe iV noW enoXgh. The VWXd\ needV Wo embrace more
WheoreWical eYidenceV in inWrodXcWion VecWion Wo elaboraWe Whe VWaWemenW of Whe problem.
ReVponVe #2:
Thank \oX for VXggeVWing XV Wo  VWrengWhening Whe moWiYaWion WoZard Whe Wopic.  We
haYe added VenWenceV on Whird paragraph line 10-12 Wo elaboraWe Whe VWaWemenW of Whe
problem aV folloZV
ಯUnforWXnaWel\, mangroYe ecoV\VWemV in NXVa Penida haYe noW been managed aV
WoXriVW deVWinaWionV, Vo WhaW iW iV neceVVar\ Wo VWXd\ Whe condiWion of YarioXV aVpecW
relaWed Wo VXiWabiliW\, carr\ing capaciW\ and prioriW\ VWraWeg\.ರ

CommenW #3:
MenWion Whe VoXrce of Whe meWhodolog\ XVed in Wable 1.
ReVponVe #3:
Thank \oX for \oXr commenWV. Therefore, aV VXggeVWed b\ Whe reYieZer, Ze haYe
reYiVed and pXW VoXrce of meWhodolog\ XVed in Wable1.

CommenW #4:
The meWhodologieV and Wheir conVWrXcWed YalXeV in Wable 1 and 2 need more
e[planaWionV/inWerpreWaWionV.
ReVponVe #4:
Thank \oX for \oXr VXggeVWion.  AV VXggeVWed b\ Whe reYieZer, Ze haYe e[plained and
giYen more inWerpreWaWionV in reVXlW and diVcXVVion, VXch aV:
ಯThe carr\ing capaciW\ arrangemenW ZaV inWended Wo mainWain Whe aXWhenWiciW\ and
VacredneVV of NXVa Penida.  E[ceeding Whe carr\ing capaciW\ Wend Wo caXVe
congeVWion Zhich redXceV Whe comforW of WoXriVW.  The moVW imporWanW in mangroYe
WoXriVm deYelopmenW iV faciliWieV, acWiYiWieV and Zildlife.  Therefore, Whe comforW facWor
VhoXld be mainWain.ರ

ReVponVe Wo ReYieZer #6:
We appreciaWe \oXr helpfXl feedback and VXggeVWionV. OXr reVponVeV are iWemi]ed in
Whe folloZing VecWion
CommenW#1:
ThiV VWXd\ inYeVWigaWeV Whe WoXriVW VXiWabiliW\ inde[ and carr\ing capaciW\ Wo aVVeVV Whe
poWenWial of Whe mangroYe foreVW on NXVa Penida IVland. WiWh a feZ reYiVion, WhiV VWXd\
deVerYeV pXblicaWion.
"BaVed on VXrYe\ condXcWed b\ Tania and MXljadi (2011), Whe nXmber of foreign
WoXriVWV YiViWing NXVa Penida reached 200,000 people per \ear."

IV Where an\ more recenW daWa? If WhiV iV Whe moVW recenW daWa, iW VhoXld be highlighWed in
Whe We[W.

ReVponVe #1:
Thank \oXr for poinWing WhiV oXW.  We pXW recenW daWa becomeV aV folloZ:
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ಯಹWhe nXmber of foreign WoXriVWV YiViWing NXVa Penida reached 200,000 people per
\ear bXW decreaVe in 2018  Wo 133, 848 people per \ear (SXdipa, eW al, 2020).ರ

CommenW #2:
ErrorV in referenceV VhoXld be fi[ed
"ThiV reVXlW ZaV VXpporWed b\ former reVearch reVXlW WhaW VWaWed Vome mangroYe area
VXiWable Wo be ecoWoXriVm deVWinaWion (Hermon, Ganefri, & OkWorie, 2018; SZangjang &
KornpiphaW, 2021); (Opa eW al., 2021)."
To be

The efforW for deYeloping mangroYe area Wo be VXVWainable WoXriVm VhoXld opWimi]e
naWXral reVoXrceV XVe and reVpecW Whe VociocXlWXral characWeriVWicV of local
commXniWieV.  ThiV reVXlW ZaV VXpporWed b\ reVearch reVXlW WhaW VWaWed Vome mangroYe
area VXiWable Wo be ecoWoXriVm deVWinaWion (ChaVanah, eW al, 2017; Hermon, eW al, 2018;
SZangjang and KornpiphaW, 2021; Opa eW al., 2021)
AlVo in Whe oWher reference.
ReVponVe #2:
Thank \oX for poinWing WhiV oXW. I agree ZiWh commenW.  Therefore, Ze haYe fi[ed iW.
CommenW #3:
In Whe conclXVion VecWion, Whe innoYaWiYe aVpecW and limiWaWionV of WhiV VWXd\ VhoXld be
menWioned.

ReVponVe #3:
We agree ZiWh WhiV and haYe incorporaWed \oXr VXggeVWion WhroXghoXW Whe manXVcripW.
PleaVe find Vome improYemenW in oXr manXVcripW on conclXVion.
ಯThiV VWXd\ alVo demonVWraWeV a noYel reVearch approach WhaW combine qXanWiWaWiYe
and qXaliWaWiYe meWhod in aVVeVVing mangroYe foreVW deYelopmenW.  HoZeYer, Whe
qXaliWaWiYe meWhod XVed needV Wo be deYeloped in order Wo deWermine Whe prioriW\
VWraWeg\.ರ
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DEVELOPING MANGROVE ECO-TOURISM IN NUSA PENIDA 

SACRED ISLAND, BALI, INDONESIA 

   

 

ABSTRACT 

 
One of the famous tourism sites in Bali Province Indonesia is Nusa Penida island. Located in the 
eastern part of the Bali, the small island is very famous tourist destination attracting more than two 
hundred thousand people per year. Nusa Penida, however, is not only designated as tourist 
destination but also designated as conservation buffer zone for the island of Bali. Therefore, 
balancing economic benefits of tourism and conservation function of the island is a challenging issue 
in the tourism management of the small island.  This study attempts to address such an issue by 
analyzing the potential of mangrove forest in the island as sacred ecotourism destination. The tourist 
suitability index and carrying capacity of mangrove forest were carried to assess the potential 
development of the area and developing sustainable strategies for mangrove ecotourism 
management in Nusa Penida sacred island. By doing so, this study begins with determining carrying 
capacity of the mangrove ecotourism, as well as the ecological suitability of the mangrove ecosystem 
for tourism.  In addition, SWOT analysis was conducted to analysis development strategies of the 
ecotourism in the area. The results showed that conformity index for tourism (CTI) is 74.36 percent, 
implying that the mangrove forest area in Nusa Penida Island is appropriate to be developed as an 
eco-tourism site. The carrying capacity of the  mangrove tour route is calculated at  360 tourist per 
day. Based on SWOT analysis, the average of total IFAS and EFAS analysis score is 2.89 and 3.09 
respectively, with internal external matrix is witin the second quadrant of SWOT matrix. Several 
strategies recommendation are proposed. These include improving tourist infrasructure, stakeholder 
cooperation, improving tourist services, promoting nusa penida sacred ecotourism to public and 
tourists, supervising tourist activities, and carrying out conservation-based tourist activities. 
 

Keywords: Conformity Index for Tourism; Mangrove Eco Tourism; Sacred Island; SWOT analysis 
 

INTRODUCTION 
Mangrove forests, especially those in the tropical countries, play an important role both in 

terms of ecological function they provided and source of livelihood for coastal communities 

whereby millions of people depend on them. In terms of ecological function and blue economy 

paradigm, mangrove forests provide coastal protection, enhance costal fisheries productivities, 

source of carbon sink, as well as nutrient cycle. As for their economic role, mangrove provide source 

of raw materials such as firewood, food and construction materials (Richards and Friess, 2016., 

Cannici et al, 2008).  In addition, mangrove ecosystem also provide social and cultural values in the 

form of recreational uses (Giri et al, 2011). 

Despite their critical role both ecologically and economically, mangroves forests, especially in 

southeast Asia, have been experiencing extensive deforestation due to increase in demand for 

aquaculture and other land conversion for different purposes.  Richards and Friess (2016) estimated 

that during period of 2000-2012, mangrove forests in Southeast Asia were lost at an average of 

0.18% per year with aquaculture accounting for 30% of this total forest change.  In response to such 

Blinded ManXVcUiSW(aXWhoU infoUmaWion mXVW noW aSSeaU in Whe
manXVcUiSW)
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a problem, government in many developing countries have developed various measures to protect 

mangrove forests such as mangrove conservation, establishing marine protected areas, or 

designating mangrove forests as ecotourism areas. Such a measure has been implemented in Nusa 

Penida mangrove forest in Bali Indonesia. 

Nusa Penida island in Bali Province has been designated as Marine Protected Area by local 

Klungkung regency in 2010 (Daulat et al 2018). The measure was supported by the Ministry of 

Fisheries and Marine affairs as an effort to protect mangrove forest in the area from anthropogenic 

pressures and other source of mangrove degradation. Mangrove forest in this island is mostly 

concentrated in Jungutbatu Village of Nusa Penida islands covering an area of 194 hectares. The 

mangrove forest is known for its pristine environment and attract tourists to visit the area. Based on 

survey conducted by Tania and Muljadi (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year but decrease in 2018  to 133, 848 people per year (Sudipa, et al, 

2020). This provide an opportunity to develop and manage the mangrove area as eco-tourism area, 

so that the conservation and economic purposes of the mangrove management could be achieved.  

Unfortunately, mangrove ecosystems in Nusa Penida have not been managed as tourist destinations, 

so that it is necessary to study the condition of various aspect related to suitability, carrying capacity 

and priority strategy. 

One of the challenging issues of managing mangrove ecotourism, however, is how to develop 

a comprehensive assessment strategy to develop mangrove as tourism destination. Up until now, 

such a management is lacking. The institutional arrangement of the ecotourism has not been 

developed yet. In addition, analysis of carrying capacity, which is essential for mangrove 

ecotourism, is not sufficiently available.  The last study related to carrying capacity of this area was 

carried out using data from 2012-2013 (Bato et al., 2013).  In 2020, there is only research on 

environmental management models is available in this island without carrying capacity analysis and 

also not formulating a mangrove forest management strategy as a tourism destination (Sudipa, et al, 

2020). 

Considering these issues, this study attempts to fill the gaps, by developing sustainable 

strategies for mangrove ecotourism management in Nusa Penida sacred island. By doing so, this 

study begins with determining carrying capacity of the mangrove ecotourism, as well as the 

ecological suitability of the mangrove ecosystem for tourism. The results of the study could be used 

as policy guidelines for local government in managing ecotourism in sacred island of Nusa Penida 

Bali, as well as other similar ecotourism management elsewhere. 

 

LITERATURE REVIEW 
Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 
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sea. Therefore, mangrove eco system can be found in many shallow bay beaches, delta, and 

estuaries. 

 Mangrove forests have enormous potential to be developed as eco-tourism sites. Definition of 

ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco tourism is used to 

describe trips to remote natural location for the purpose of enjoying and learning the nature and 

culture of local population.  In 1996, Ceballos-Lascurain added the use environmentally friendly 

technology concepts in explaining ecotourism development.  

 There are numerous activities which can be developed in mangrove ecotourism area such 

tracking, marine activities, bird watching, education, and research (Putra, 2014; Hu et al., 2020). 

Utilization of mangrove forest for recreation is a very rational new breakthrough needs to apply 

considering economic benefits which can be obtained without exploiting the mangrove itself  and 

achieve SDG (Kusmana and Istomo, 1993; Lee et al., 2020).   

Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to enjoy 

the beauty of scenery and promote some elements of education in order to understand and support 

the environmental conservation efforts and the involvement of local communities in the eco-tourism 

destination areas for its management (Arida, 2016).  

 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

Density is the number of trees per unit area.  

       Studies on managing degradation of mangrove ecosystem by designating the mangrove forest 

as ecotourism sites have been found in many literatures. Swangjang and Kornpiphat (2021), for 

example, using SWOT and DPSIR (Drive Pressure State Impact and Response) found that 

ecotourism could be used as a vehicle for sustainable mangrove forest in Thailand. They also found 

that carrying capacity and stakeholder engagement are key factors in sustainable ecotourism 

management. In addition, their analysis of sustainable tourism also found that to be sustainable, 

ecotourism should economically be viable, environmentally appropriate, and take into account 

sociocultural considerations.  

 Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 The importance of carrying capacity as one of sustainability factors for ecotourism 

management can also be found in Liabastre and Rieder (2022). In their analysis of Ecotourism of 

Coron and El Nido in the Philippine, they found that a key managemeny tool for sustainable tourism 
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is the concept of carrying capacity. Similar to findings by Swangjang and Kornpiphat (2021), 

stakeholder engagement is also one of important variables to determine the number of carring 

capacity for tourists in the ecotourism sites. They also emphasized that determining carrying 

capacity requires requires a combination of a science based assessment at specific sites, an 

understanding of the current impact on the biophysical environment.   

  The density of mangrove forest is one of indicators in assessing the quality of mangrove forest 

ecosystem itself.  In addition, the density of mangrove forest is used as a parameter in determining 

whether or not a mangrove forest should be used as an eco-tourism site (Yulianda, 2007).  Eco-

tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove; (2) types of mangrove; (3) mangrove density; (4) sea wave and 

(5) biota. 

 Other factors that drive the ecotourism as sustainable solution to prevent mangrove degradation 

is the consideration of benefits derived from ecotourism. Fries (2017) noted that mangrove 

ecotourism has a number of potential benefits to local communities. These include direct financial 

benefits from ecotourism as well as livelihood diversification providing different employment 

opportunities. Mangrove ecotourism would also encourage the growth of local entrepreneurship and 

increase local skill and training due to demand from tourism activities. In addition to economic 

benefits, mangrove ecotourism would also promote local culture as well as empower marginalized 

section of the coastal communities.  

 In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 Managing mangrove ecotourism sustainably requires a comprehensive strategic assessment. 

There numerous approaches to address this issue. One of the most popular ones is to use qualitative 

method such as SWOT analysis combined with other methods. For example, Murtini et al (2018) 

use SWOT analysis to develop ecotourism strategies in Wonorejo, Surabaya Indonesia. Their 

findings are in line with other studies that emphasize strong committement both from the 

government as well as from the communities to support sustainable tourism.  According Rangkuti 

(2006), a strategy is a comprehensive master planning which explains how to achieve the 

predetermined goals. Strategies are classified as activities to seek conformity between internal forces 

(strengths and weaknesses) and external forces (opportunities and threats).  Although this method 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 



5 

relatively simple, it can provide initial information regarding strategy that must be formulated in 

remote area.  

  

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali (Figure 1). The 

research object was 194 hectares of mangrove forest area.  Meanwhile, the sampling method used 

was purposive sampling where participants were determined intentionally for a particular purpose 

local resident, village government staff and tourist who lived while the research was carried out.  

The study has been conducted for 12 months, starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  Deep interview used questioner for guiding the 

discussion. 

 
 

Figure 1.  Nusa Penida Island, Bali, Indonesia 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

Table 1.  Matrix of Conformity for Mangrove Tourism (CIT) 

No Parameter Weight Category Score Category Score Category Score Category Score 

   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 
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3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, shrimps, 
crabs, 

mollusk, 
reptile, birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

Source: Manan & Haryanto, 2018; Yulianda, 2007 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 ± 100 % 

S2 = Appropriate, with the value ranging from 50 ± <83 % 

S3 = Conditional, with the value ranging from 17 ± <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 

    

𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 
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Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c.  Internal External Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine 

cells are principally grouped into three main categories, namely: a). Growth Strategy or growth 

of the activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells 

#7 and 8); b). Stability Strategy or a strategy which is implemented without changing the 

direction of the predetermined strategy (cells #4 and 5); 

c).  Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

 

FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is located 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely ³Kaja I´, ³Kaja II´, ³Kelod I´, ³Kelod II´, 

³Kangin I´, and ³Kangin II´. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2018 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and their allocation 

should be measured and identified in advance. The Conformity Index for Tourism (CIT) is 

identifiable in the development of mangrove eco-tourism, whether the mangrove ecosystem is 

Highly Suitable (S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment 

parameter of mangrove eco-tourism conformity is determined from thickness level of mangrove, 

mangrove types, mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  The 

conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 
 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island 

Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 
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has a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 

with CIT value of 23.08%, indicating that the mangroves have a rich diversity (Yulianda, 

2007).  Similarly, the mangrove density per 100 m2 has a value of 6 with CIT value of 15.38%. 

The sea wave is very volatile with the value of 1 and CIT value of 2.56, thus it has the category 

of "Conditional". Its biota has the category of "Highly Suitable" with value of 7.60% where 

biodiversity is extremely rich.  After the analysis, CIT results obtained was 74.36%, indicating 

that the mangrove forest area in Nusa Penida Island is in the category of appropriate or S2 (50 

- <80%).  The effort for developing mangrove area to be sustainable tourism should optimize 

natural resources use and respect the sociocultural characteristics of local communities.  This 

result was supported by research result that stated some mangrove area suitable to be 

ecotourism destination (Chasanah, et al, 2017; Hermon, et al, 2018; Swangjang and 

Kornpiphat, 2021; Opa et al., 2021) 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours higher than previous study 

which only reach 122 people per day (Bato et al., 2013).  Recently, the number of tourist visits, an 

average of 50 people per day, mangrove activity in Nusa Penida Island can still be improved. This 

number of person below the capacity of Lembar mangrove ecotourism in Lombok Island which 

reached 2337 people per day (Sukuryadi, Harahab, Primyastanto, & Semedi, 2020). On the other 

side, the limited capacity of Nusa Penida due to the topography and its sacredness.  Unfortunately, 

in pick season, as of July to September, the number of visits increased sharply until 400 tourists per 

day. This condition should get serious attention by the mangrove tour managers. If the number of 

visits exceeds the maximum carrying capacity, activities should be arranged shifting each other or 

turned into another activities such as snorkeling or diving. These efforts should be done to avoid 

negative impacts on mangrove ecosystem in this island.  Figure 2 show natural tourism destination 

in Nusa Penida. 

 The carrying capacity arrangement was intended to maintain the authenticity and sacredness of 

Nusa Penida.  Exceeding the carrying capacity tend to cause congestion which reduces the comfort 

of tourist.  The most important in mangrove tourism development is facilities, activities and wildlife.  

Therefore, the comfort factor should be maintain. 
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Figure 2.  The Sacred Natural Island Nusa Penida, Bali, Indonesia 

 

The Results of Internal Factor Strategic Analysis Summary (IFAS) and 
External Factor Strategic Analysis Summary (EFAS) 
 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which need serious attention from the manager.  The suitable strategy should 

develop based on existing condition involving elements of strengths, weaknesses, opportunities and 

threats.  In addition, the right strategy can avoid damage to natural and institutional resources. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community.  The threat factor which gains the highest score is 

competition with other attractions with a score of 0.29. This finding showed that the existence of 

mangrove eco-tourism potentially compete with other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 
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Table 4. Internal External Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

          STRONG   AVERAGE    WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  This strategy support previous study related to 

environmental management model in Nusa Penida that conducted by (Sudipa et al., 2020) 

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 
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d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated that sustainable mangrove ecotourism should be based on local 

wisdom and designated by appropriate regulation and policies (Syafri Harto, 2021) and suitable 

with blue economy principle (Lee et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 

Conclusions  
Developing mangrove forest as an ecotourism area could not only help to reduce degradation 

of forest ecosystem, but also could improve social and economic condition for the communities 

through the improvement in income and improvement of general well-being from ecosystem 

services derived from mangrove forest. This study shows that development of ecotourism in Nusa 

Penida is feasible shown by the suitability index and carrying capacity of the forest area to 

accommodate more than 360 people per day. 

 To achieve sustainable ecotourism strategies of Nusa Penida island, stakeholder engagement 

is factor that need to be strengthen along with continuing promotion of the ecotourism and inviting 

investors. In addition, the type of tourist services both in terms of variation of services and quality 

of services, as well as public infrastructure that support ecotourism in the area need to be improved. 

The results of this study also indicate that creating better design plan and regulation of mangrove 

eco-tourism management and improvement in monitoring the tourist activities and implementing 

conservation-based tourist activities are factors that need to be considered for sustainable ecotourism 

in the area.   

This study also demonstrates a novel research approach that combine quantitative and 

qualitative method in assessing mangrove forest development.  However, the qualitative method 

used needs to be developed in order to determine the priority strategy. 

  

Recommendations 
   Mangrove ecotourism is derived its benefit from the continuing services from nature. 

Therefore, it is recommended that assessment of potential fauna that attract more tourists in the area 

is needed. It is also important to consider that human resources are paramount factors for sustainable 

ecotourism. Therefore, investment in human resources to support ecotourism and to improve social-

economic condition in other tourism related sectors is highly recommended.   
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ABSTRACT 

 
Nusa Penida Island is one of the most famous island in Bali Province has a big potential for eco-
tourism development according to the data of foreign tourists visiting Nusa Penida district which is 
about more than 200,000 people per year.  In the other side, Nusa Penida island have an important 
function as a buffer zone area of Bali Island. The study was conducted to assess the potential of 
mangrove forest in Nusa Penida Island as an eco-tourism sacred destination. This potential was 
assessed by calculating the tourist suitability index and carrying capacity of mangrove forest 
tracking path for mangrove tour. Some development strategies were analyzed by using SWOT 
analysis. The results showed that Tourist Suitability Index (TSI) was 74.36 percent, implicate that 
the mangrove forest area in Nusa Penida Island was suitable to be developed as an eco-tourism site 
with the carrying capacity value for mangrove tour route of 360 tourist per day. The average of total 
IFAS and EFAS analysis score was 2.89 and 3.09 respectively with internal external matrix belongs 
in second quadrant. Some strategies of eco-tourism development in this mangrove forest are 
cooperating with all related stakeholders, inviting investors, improving types of tourist services such 
as improving all supporting facilities for eco-tourism activities, increasing the number of tourist 
attractions, designing plans and regulations of eco-tourism mangrove management, promoting this 
place to public and tourists, supervising tourist activities, and carrying out conservation-based tourist 
activities.  However, the main strategy to restore mangrove as an ecotourism destination is 
improving tourist infrastructure. 
 

Keywords: Sacred Island, Mangrove Eco Tourism, Tourist Suitability Index, SWOT analysis 
 

INTRODUCTION 
According to FAO (2007), Indonesia has an area of 3,062 million hectares of mangrove forest 

which is about 19% of the world's mangrove forest. Mangrove forests in Indonesia have the richest 
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biodiversity and the most varied structures in the world (Rusila, 1999). One of mangrove forest 

locations in Indonesia is located in Nusa Penida Island. This mangrove forest is specifically 

concentrated in Jungutbatu village, Nusa Penida Island, Klungkung regency-Bali. It is an unspoiled 

natural forest with an area of 194 hectares (Agriculture, Plantation, and Forestry Office of 

Klungkung Regency, 2018). It gains a big opportunity to be developed as an eco-tourism site. Based 

on the data of Willingness to Pay Survey (2011), the number of foreign tourists visiting Nusa Penida 

reached 200,000 people per year. Considering this big number, opportunities for the development 

of mangrove eco-tourism in Nusa Penida island should be taken. 

The institutional role in mangrove eco-tourism management in Nusa Penida has not been well-

organized. Facilities and infrastructures supporting eco-tourism activities themselves have not 

adequate. Moreover, information center which give recent condition of mangrove forest has not yet 

available.  

This research examined the potential of mangrove forests in Nusa Penida as a sacred and famous 

tourist area regarding its sustainability and feasibility or suitability to be developed as an eco-tourism 

site. Furthermore, development strategies which needs to be considered are also presented in this 

study. 

 

LITERATURE REVIEW 

 

Blue Economy (BE) 
The effort for safeguarding the world oceans, water resources and coastal area are in line with 

the blue economy concept.  This concept emphasizes the balance of community activities in long 

term planning (Lee, Noh, & Khim, 2020).  As a small island with abundant natural resources and 

uniqueness of culture, its regional development program must be sustainable an improve welfare 

community. 

Development Strategies 
According Rangkuti (2006), a strategy is a comprehensive master planning which explains how 

to achieve the predetermined goals. Strategies in the development of tourism are classified as 

activities to seek conformity between internal forces (strengths and weaknesses) and external forces 

(opportunities and threats). 

Mangrove 
 Mangrove forest is a tropical beach vegetation community, dominated by several types of 

mangrove trees which are able to grow and develop in strong tides and/or muddy beaches (Bengen, 

2002). Vegetation of mangrove forest and its existence is determined by the influence of land and 

sea. Therefore, mangrove ecosystem can be found in many shallow bay beaches, delta, and estuaries. 

Mangrove Density 
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 Density is the number of trees per unit area. The density of mangrove forest is one of indicators 

in assessing the quality of mangrove forest ecosystem itself. In addition, the density of mangrove 

forest is used as a parameter in determining whether or not a mangrove forest should be used as an 

eco-tourism site (Yulianda, 2007). 

Thickness Level of Mangrove Forests 
 Thickness level of mangrove forest refers to the distance of the mangrove forest from its outer 

line or the area which directly surrounded by sea water to mainland or association area. Findings of 

a research shows that mangrove forest with a thickness level of 200 meters and a density of 30 trees 

per 100 m2 with 15 cm trees diameter can reduce about 50% of tsunami wave energy (Dahuri, 1996). 

The Potential of Mangrove Forest for Eco-tourism 
 Mangrove forests have enormous potential as a form of eco-tourism. Some forms of eco-tourism 

activities which can be developed are tracking, marine activities, bird watching, education, and 

research (Subadra, 2008 in Putra, 2014). Utilization of mangrove forest for recreation is a very 

rational new breakthrough needs to apply considering economic benefits which can be obtained 

without exploiting the mangrove itself (Kusmana and Istomo, 1993).   

 

Ecological Suitability of Mangrove for Eco-tourism 
 Eco-tourism activities planning should be tailored to the potential of natural resources and their 

allocation. An ecological suitability index can identify whether the ecosystem is highly suitable (S1), 

appropriate (S2), conditional (S3), or inappropriate (N) to be a tourist attraction. There are five 

assessment parameters on the suitability of mangrove tourism (Yulianda, 2007). These parameters 

are (1) thickness level of mangrove, (2) types of mangrove, (3) mangrove density, (4) sea wave, and 

(5) biota. 

 

Carrying Capacity of the Area 
Environmental carrying capacity refers to the capacity or ability of an ecosystem to support 

healthy organism life while maintain productivity, adaptability, and ability to renew itself. 

According to Yulianda (2007), carrying capacity of an area is the maximum number of visitors 

which can be physically accommodated by the area provided at a certain time without causing 

disruption to both nature and humans. 

 

Eco-tourism 
Eco-tourism is a tourist activity in an unspoiled area managed by natural rules, which aims to 

enjoy the beauty of scenery and promote some elements of education in order to understand and 

support the environmental conservation efforts and the involvement of local communities in the eco-

tourism destination areas for its management (Arida, 2016).  
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 Definition of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s.  Eco 

tourism is used to describe trips to remote natural location for the purpose of enjoying and learning 

the nature and culture of local population.  In 1996, Ceballos-Lascurain added the use 

environmentally friendly technology concepts in explaining ecotourism development.  

 

Local Community Participation 
In the development of an eco-tourism site, support and participation from the local community 

is obviously needed. This idea is in line with the concept of tourism development where eco-tourism 

development should rely on the development of local communities. A form of eco-tourism 

management needs to consider is community-based natural resource management. In its 

implementation, the community is involved starts from planning to supervision stage (Tahir and 

Baharudin, 2002). 

 

RESEARCH METHODS 

Research Location and Timetable  
 The research was conducted in Nusa Penida island, Klungkung regency, Bali. The research 

object was 194 hectares of mangrove forest area.  

Meanwhile, the sampling method used was 

purposive sampling where participants were 

determined intentionally for a particular purpose 

local resident, village government staff and tourist.  

The study has been conducted for 12 months, 

starting from November 2017 to October 2018.  The 

interview process was done at Nusa Penida Island.  

Deep interview used questioner for guiding the discussion. 

 

Analysis of Ecological Suitability of Mangrove Forest 
 The analysis of ecological suitability of mangrove forest as an eco-tourism site was conducted 

through examining some parameters such as thickness level of mangrove, mangrove density, types 

of mangrove, sea wave, and biota. The ecological suitability of mangrove forest as an eco-tourism 

site was analyzed using Matrix of Conformity for Mangrove Tourism (Table 1). 

 

 

Table 1.  Matrix of Conformity for Mangrove Tourism 

No Parameter Weight Category Score Category Score Category Score Category Score 
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   S1  S2  S3  N  
1. Thickness 

level of 
mangrove 
(m) 

5 >500 3 >200-500 2 50-200 1 <50 0 

2. Types of 
mangrove 3 >5 3 3-5 2 1-2 1 0 0 

3. Mangrove 
density (100 
m2) 

3 >15-25 3 >10-15 2 5-10 1 <5 0 

4. Sea wave 
(m) 1 0-1 3 >1-2 2 >2-5 1 >5 0 

5. Biota 1 Fish, 
shrimps, 

crabs, 
mollusk, 
reptile, 
birds 

3 Fish, 
shrimps, 

crabs, 
mollusk 

2 Fish, 
mollusk 

1 One of 
water 
biota 

0 

 

 
 The formula used to calculate the conformity index for tourism can be seen in the following 

part:  

𝐶𝐼𝑇 ൌ  Σ ൤ 
𝑁𝑖

𝑁 𝑚𝑎ݔ
 ൨  %100 ݔ

 

where: 

CIT = Conformity Index for Tourism 

Ni = The value of ith parameter (weight x score) 

N max = The maximum value of a tour category (39) 

 

 Classification of conformity index for mangrove eco-tourism: 

S1 = Highly Suitable, with the value ranging from 83 – 100 % 

S2 = Appropriate, with the value ranging from 50 – <83 % 

S3 = Conditional, with the value ranging from 17 – <50 % 

N = Inappropriate, with the value ranging from <17 % 

 

Analysis of Area Carrying Capacity (CC) 
 Using the concept of Area Carrying Capacity, the maximum number of visitors that can be 

accommodated in an area at a certain time without harming the nature and humans are shown in 

Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda, 2007): 
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𝐶𝐶 ൌ 𝐾 ݔ 
𝐿𝑝
𝐿ݐ

 ݔ 
𝑊ݐ
𝑊𝑝

 

where : 

CC = Area Carrying Capacity (people per day) 

K = The ecological potential of visitors per area unit (people) 

Lp = Area (length and width) which can be utilized (m2 or m) 

Lt = Area unit for certain category (m2 or m) 

Wt = Time provided by the region for tourism activities in one day (hours) 

Wp = Time spent by visitors for each particular activity (hours) 

 

 

 

 

 

 

No Types of Activities K 
(∑ Visitors) 

Area Unit  
(Lt) 

Time Needed 
Wp  (hours) 

Total Duration 
in a Day 

Wt  (hours) 

1 Sailing 5 100 m 0,5 8 

 

 
Analysis of Development Strategies for Mangrove Eco-tourism 

 The technique used to create development strategy for mangrove eco-tourism was SWOT 

analysis. This analysis is a systematic identification of strategic factors to formulate a strategy 

(Rangkuti, 2006). SWOT analysis is a strategic planning method used to evaluate strengths, 

weaknesses, opportunities, and threats in a speculation to determine strategies by identifying internal 

and external factors.  

a. Analysis of internal factors (strengths and weaknesses); 

b. Analysis of external factors (opportunities and threats); 

c. IE Matrix; This matrix contains nine cell (quadrant) of strategies, where the nine cells are 

principally grouped into three main categories, namely: a). Growth Strategy or growth of the 

activities or enterprises themselves (cells #1, #2, and #5) or diversification efforts (cells #7 and 

8); b). Stability Strategy or a strategy which is implemented without changing the direction of 

the predetermined strategy (cells #4 and 5); 

c). Retrenchment Strategy or a way to minimize and reduce the effort (cell #3, #6, and #9). 

Sumber : Yulianda,2007 Table 2. Criteria of Carrying Capacity for Mangrove Exploration 
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FINDINGS AND DISCUSSION 

General Condition of the Researched Area 
 Administratively, Nusa Penida district belong to Klungkung Regency, which has an area of 397 

hectares. In terms of land use, 221.06 hectares are used for farms (55.68%), 155 hectares for 

community forest (39.04%), 15 hectares for home garden (3.78%), and 5.94 hectares for others (1. 

50%).  Jungutbatu village is situated 12 kilometres from the sub-district and 20 kilometres from the 

city. The village consists of 6 (six) hamlets namely Kaja I, Kaja II, Kelod I, Kelod II, Kangin I, and 

Kangin II. 

 The topography of this island is a coastal area with an altitude of 0 to 54 meters above sea level 

(MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy season ranging from 

December to March), and has a temperature of 26o C - 32o C. The land condition in Jungutbatu 

village is less fertile with mediterranean brown (calcareous) soil type and its dominant soil depth is 

less than 30 cm. 

 The total population of Jungutbatu village in 2015 was 3,997 people, consisting of 1,983 males 

and 2,014 female with sex ratio of 98.46. In an area of 3.970 Km2, Jungutbatu village had a 

population density of 1,006.80 inhabitants/Km2, where most of its residents work as private 

employees (1,425 people). The education level of the population in Jungutbatu village respectively 

1,549 people (38.75%) were elementary school graduates, 973 people (24.34%) were junior high 

school graduates, 781 people (19,54) were drop outs, 54 people (1.35%) were undergraduates or 

diploma graduates, and 3 people (0.08%) were graduates (Jungutbatu Village RPJMDES, 2014-

2020). 

 

Conformity of Mangrove Eco-tourism (CIT) 
 Before developing mangrove area as a tourism site, potential resources and  their allocation 

should be measured and identified in advance. The Conformity Index for Tourism is identifiable in 

the development of mangrove eco-tourism, whether the mangrove ecosystem is Highly Suitable 

(S1), Appropriate (S2), Conditional (S3), or Inappropriate (N). The assessment parameter of 

mangrove eco-tourism conformity is determined from thickness level of mangrove, mangrove types, 

mangrove density per 100 m2, sea wave and biota (Yulianda, 2007).  Based on the results of the 

research, the conformity of mangrove eco-tourism in Nusa Penida is presented in Table 3. 

 

 

 
Table 3. The Assessment of Mangrove Ecotourism Conformity in Jungutbatu Village 



8 

No Parameter Total 
Weight Score Category Score CIT 

(%) 

1 Thickness level of 
mangrove (m) 5 2 S2 10 25,64 

2 Types of 
mangrove 3 3 S1 9 23,08 

3 Mangrove density  
(100 m2) 3 2 S2 6 15,38 

4 Sea wave (m) 1 1 S3 1 2,56 

5 Biota 1 3 S1 3 7,69 

 TOTAL     74,36 

 
 Based on Table 3, it can be explained that the thickness of mangrove in Nusa Penida Island has 

a value of 10 with an CIT value of 25.64%. The existing mangrove types has a value of 9 with CIT 

value of 23.08%, indicating that the mangroves have a rich diversity. Similarly, the mangrove 

density per 100 m2 has a value of 6 with CIT value of 15.38%. The sea wave is very volatile with 

the value of 1 and CIT value of 2.56, thus it has the category of "Conditional". Its biota has the 

category of "Highly Suitable" with IKW value of 7.60% where biodiversity is extremely rich.  After 

the analysis, CIT results obtained was 74.36%, indicating that the mangrove forest area in Nusa 

Penida Island is in the category of Appropriate/S2 (50 - <80%). 

 

Area Carrying Capacity (CC) 
 The results of measurement and observation in the field found that the length of sailing path was 

450 meters. The time required for sailing with a boat with the capacity of 5 people and 1 sailor was 

30 minutes. The time provided for mangrove exploration activities in a day is 8 hours.  

 Based on the area carrying capacity (CC), the maximum people joining the sailing path which 

can be accommodated are 360 people per day approximately for 8 hours. With the number of tourist 

visits, an average of 50 people per day, mangrove activity in Nusa Penida Island can still be 

improved. In certain months, the number of visits increased, as of July to September where it reached 

400 tourists per day. This condition should receive serious attention by the mangrove  tour managers. 

If the number of visits exceeds the maximum carrying capacity, activities should be arranged shifting 

each other or turned into another activities such as snorkeling or diving. These efforts should be 

done to avoid negative impacts on mangrove ecosystem in Nusa Penida Island. 
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The Results of Internal Factor Strategic Analysis Summary (IFAS) and 

External Factor Strategic Analysis Summary (EFAS) 
 The potential of the mangrove area in Nusa Penida Island has the opportunity to be developed 

as an eco-tourism site, yet there are also various weaknesses or problems and threats in the 

implementation which demands serious attention from the manager. 

 The results of Internal Factor Analysis Summary (IFAS) consist of strengths and weaknesses of 

mangrove eco-tourism development in Nusa Penida Island, where the highest strength factor gained 

by natural beauty, density, vegetation type, and biodiversity of mangrove forest with a score of 0.33. 

It shows that the  panorama beauty of mangrove forest, its density, mangrove vegetation types, and 

existing biodiversity have dominant power in eco-tourism development of mangrove eco-tourism. 

 It was also identified that the highest weakness factor is the inadequate supporting facilities and 

infrastructures for eco-tourism activities with the score of 0.23. It indicates that among the existing 

weakness factors, supporting facilities and infrastructures are perceived to have the least 

disadvantage.   

 The results of External Factor Analysis Summary (EFAS) which consist of opportunities and 

threat factors of mangrove eco-tourism development discover that the highest probability factor is 

the opening of new job alternative to increase the income of local community and the festival of 

Nusa Penida with the score of 0.33. Tourism activities in Nusa Penida, especially in centre of 

mangrove, Jungutbatu village provide opportunities for new jobs and this condition has a positive 

impact the income of local community. 

 The threat factor which gains the highest score is competition with other attractions with a score 

of 0.29. This finding showed that the existence of mangrove eco-tourism potentially compete with 

other tourism objects in Bali. 

 From the results of internal environmental factor analysis, it was found that the development of 

mangrove eco-tourism is in the "Average" position with an average score of 2.89. Meanwhile, the 

external factor analysis is in the "High" position with an average score of 3.09. The merger of these 

two analyses (IFAS and EFAS) results in the strategies shown in the IE Matrix (see Table 4). 

 

Table 4. IE Matrix 

TOTAL SCORE OF INTERNAL FACTORS 

        STRONG      AVERAGE   WEAK 

   4,0  3,0 2,0 1,0 

I 
Growth 

Concentration through Vertical 
Integration 

II 
Growth 

Concentration through 
Horizontal Integration 

III 
Retrenchment 
Turn Around 

 
 
 
 
 
 
 
 

3,0 
 
 
 
 
 
 
 
 

2,0 
 
 
 

 
 
 
 

HIGH 
 
 
 
 
 
 
 

AVERAGE 
 
 
 
 
 
 
 

WEAK 
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IV 
Stability 

Carefulness 
V 

Growth 
Concentration though 
Horizontal Integration  

Stability 
No Change of Strategic Profit 

VI 
Retrenchment 

Captive Company  
or  

Divestment 

VII 
Growth 

Concentric Diversification 
VIII 

Growth 
Conglomerate Diversification  

IX 
Retrenchment 

Bankrupt or  Liquidation 

 

 
 Based on Table 4, the development of mangrove eco-tourism is presented in cell II, namely 

Growth (concentration through horizontal integration). This position illustrates that in order to 

develop mangrove eco-tourism through exploring the opportunities and strengths, strategies need to 

be built are the following: 

a. Building cooperation with all stakeholders related to mangrove eco-tourism development, 

including promotion, will involve local government of Klungkung regency, central government 

for improvement of human resource quality (e.g. education and training), and Non-

Governmental Organizations (NGOs) in the implementation and supervision of eco-tourism 

activities and their promotion as a tourism area.  

b. Inviting investors to develop mangrove eco-tourism especially to build its development facilities, 

to determine the pattern of eco-tourism mangrove development including conducting study on 

environmental impacts of mangrove eco-tourism development. However, upgrading 

environmentally infrastructure in coastal area inline with mangrove restoration.  These program 

making coastal communities more safe and suitable with IUCN (2017). 

c. Providing services to tourists in forms of facilities and infrastructures that supports the mangrove 

eco-tourism: construct a walk board as a diversification of mangrove eco-tourism, bird watching 

towers, vehicle parking facilities, checkpoints, information post, and hygienic toilet facilities. 

d. Designing plan and regulation of mangrove eco-tourism management: arranging spatial plan of 

mangrove eco-tourism management and making regulations about mangrove eco-tourism 

management as well as stated by Pons and Fiselier (1991) and suitable with blue economy (Lee 

et al., 2020). 

e. Monitoring and carrying out conservation-based tourism activities: calculating the area carrying 

capacity, monitoring waste caused by tourism activities, imposing restrictions on tourist 

activities that could damage the mangrove ecosystem, rehabilitating degraded mangrove areas, 

and planting the mangrove areas that have less density. 

 

CONCLUSIONS AND RECOMMENDATIONS 
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Conclusions  
Based on the results of research and analysis of internal and external factors of mangrove eco-

tourism development in Nusa Penida island, some conclusions can be formulated as follows: 

1. The potential of mangrove eco-tourism area: 

 a. Conformity Tourism Index indicates that the mangrove forest is suitable to be developed as 

an eco-tourism site. 

 b. Area Carrying Capacity or the maximum ability of mangrove tracking tour to accommodate 

tourists are 360 people for 8 hours each day. 

2. The Main Strategies for mangrove eco-tourism development which can be done are presented in 

the following part: 

a. Cooperating with all stakeholders related to mangrove eco-tourism development including 

doing promotion. 

b. Inviting investors for the development of mangrove eco-tourism. 

c. Increasing the types of services for tourists such as improving supporting facilities for eco-

tourism activities. 

d. Creating design plan and regulation of mangrove eco-tourism management. 

e. Monitoring the tourist activities and implementing conservation-based tourist activities. 

 

Recommendations 
1. Further research is needed to investigate the fauna potential in Nusa Penida mangrove area and 

the perception of tourists, tourism actors, and government related to mangrove eco-tourism 

development. 

2. It takes the role of government in preparing human resources to work in the field of tourism in 

order to improve the economy of the local community. 

3. To make this development more comprehensive, quantitative research is needed thus more 

appropriate strategies can be analyzed. 
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