Developing mangrove
ecotourism in Nusa Penida
Sacred Island, Bali, Indonesia

by Utari Vipriyanti

Submission date: 03-May-2023 09:27PM (UTC+0700)
Submission ID: 2083087323

File name: EJR-0231.pdf (883.51K)

Word count: 6159

Character count: 34007



Environment, Development and Sustainability
https://doi.org/10.1007/510668-022-02721-9

eaise
Developing mangrove ecotourism in Nusa Penida Sacred
Island, Bali, Indonesia

Nyoman Utari Vipriyanti'© . | Gusti Ngurah Made Dharma Semadi' - Ahkmad Fauzi?

Received: 12 May 2019 / Accepted: 13 October 2022
@ The Author(s), under exclusive licence to Springer Nature BV, 2022

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 attract-
ing 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 func-
tion 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
'151:@15 sacred ecotourism destination. The tourist suitability index and carrying capac-
ity of mangrove forest were carried to assess the potential development of the area and
developing sustainable strategies for mangrove ecotourism manzmncnt in Nusa Penida
Sacred Island. By doing so, this study begins with dctcrrmlg 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 (CT1) is
74.36 percent, implying that the mangrove forest area in Nusa Penida Island is appropriate
to be developed as an ecotourism 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 tour-
ist activities, and carrying out conservation-based tourist activities.
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1 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 communi-
ties whereby millions of people depend on them. In terms of ecological function and blue
economy paradigm, mangrove forests provide coastal protection and enhance costal fisher-
ies 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 & Friess, 2016, Cannicci et al., 2008). In addition, mangrove ecosys-
tem also provides social and cultural values in the form of recreational uses (Giri et al.,
2011).

Despite their critical role both ecologically and economically, mangroves forests, espe-
cially in Southeast Asia, have been experiencing extensive deforestation due to increase
in demand for aquaculture and other land conversion for different pnscs (FAO, 2007).
Richards and Friess (2016) cstcd 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 has developed various measures to protect mangrove forests such as
mangrove conservation, establishing marine protected areas, or designating mangrove for-
ests 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 Amt'i}'
local Klungkung regency in 2010 (Daulat cal. 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 cover-
ing 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 (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 provides an opportunity to develop
and manage the mangrove area as ecotourism area, so that the conservation and economic
purposes of the mangrove management could be achieved. Unfortunately, mangrove eco-
systems in Nusa Penida have not been managed as tourist destinations, so that it is neces-
sary 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 ecotour-
ism has not been developed yet. In addition, analysis of carrying capacity, which is essen-
tial 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 which 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 @dmcrmining carrying capacity of the mangrove ecotourism, as
well as the ecological suitability of the mangrove ecosystem for tourism. The results of

@ Springer




Developing mangrove ecotourism in Musa Penida Sacred Island, ...

the study could be used as policy guidelines for local government in managing ecotour-
ism in sacred island of Nusa Penida Bali, as well as other similar ecotourism management
elsewhere.

2 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 influ-
ence of land and sea. Therefore, mangrove ecosystem can be found in many shallow bay
beaches, delta, and estuaries.

Mangrove forests have enormous potential to be developed as ecotourism sites. Defini-
tion of ecotourism was first introduced by Ceballos-Lascurain in the late 1980s. Ecotour-
ism 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 ccotourisnﬁca
such as tracking, marine activities, bird watching, education, and research (Putra et al.,
2015: 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 8DG (Kusmana and Istomo, 1993; Lee et al.,
2020).

Ecotourism is a tourist activity in an unspoiled area managed by natural rules, which
aims to enjoy the beauty omcncry and promote some elements of education in order to
understand and support the environmental conservation efforts and the involvement of local
communities in the ecotourism destination areas for its management (Arida et al., 2014).

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 show that mangrove forest with a thickness level of 200 m and
a density of 30 trees per 100 m* with 15 cm trees diameter can reduce about 50% of tsu-
nami wave energy (Dahuri et al., 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 Thai-
land. 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 sup-
port healthy organism life while maiaﬁn 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 eco-
tourism of Coron and El Nido in the Philippine, they found that a key management tool
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for sustainable tourism is the concept of carrying capacity. Similar to findings by Swang-
jang and Kornpiphat (2021), stakeholder engagement is also one of important variables
to determine the number of carrying capacity for tourists irm: 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 parame-
ter in determining whether or not a mangrove f{)ﬂt should be used as an ecotourism site
(Yulianda, 2007). Ecotourism activities planning should be tailored to the potential of nat-
ural resources and their allocation. An ecological suitability index can identify whether the
ecosystem is highly suitable (§1), appropriate (32), conditional (§3), or inappropriate (N)
to be a tourist attraction. There are five assessment parameters on the suitability of man-
grove 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 deg-
radation are thm)nsidcmtion of benefits derived from ecotourism. Friess (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 pro-
viding 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 ecotourism , support and participation from the local com-
munity are obviously needed. This idea is in line with the concept of tourism development
where ecotourism development should rely on the development of local communities. A
form of ecotourism management needs to consider is community-based natural resource
management. In its implementation, the community is involved starts from planning to
supervision stage (Tahir, 2002).

Managing mangrove ecotourism sustainably requires a comprehensive strategic assess-
ment. There numerous approaches to address this issue. One of the most popular ones is to
use qualitative method such as SWO' 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
commitment from both the government and the communities to support sustainable tour-
ism. According to Rangkuti (2006), a strategy is a comprehensive master planning which
explains how to achieve trcdctcrmincd goals. Strategies are classified as activities to
seck 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.

3 Research methods
3.1 Research location and timetable

The research was conducted in Nusa Penida Island, Klungkung Regency, Bali (Fig. 1).
The research object was 194 hectares of mangrove forest area. Meanwhile, the sampling
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Fig.1 Nusa Penida Island, Bali,
Indonesia

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.

3.2 Analysis of ecological suitability of mangrove forest

The analysis of ecological suitability of mangrove forest as an ecotourism site was con-
ducted 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 ecotourism site was analyzed using matrix of conformity for mangrove tourism
(Table 1).

The formula used to calculate the conformity index for tourism can be seen in the fol-
lowing part:

N
C1T=Z[ ]xlm%

Imax
where CIT is the conformity index for tourism: N, is the value of ith parameter
(weight X score): and N, is the maximum value of a tour category (39)
Classification of conformity index for mangrove ecotourism:
51 =highly suitable, with the value ranging from 83 to 100%
52 =appropriate, with the value ranging from 50 to <83%
53 =conditional, with the value ranging from 17 to< 50%

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

3.3 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 is
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shown in Table 2. Further, the analysis form of the CC calculation is as follows (Yulianda,
2007

)
L;{XW;

CC = Kx —_—
Lt Wp

where CC is the area carrying capacity (people per day); K is the ecological potential of
visitors per area unit (people): Lp is the area (length and width) which can be utilized (m’
or m): Lt is the area unit for certain category (m” or m); Wt is the time provided by the
region for tourism activities in 1 day (hours); and Wp is the time spent by visitors for each
particular activity (hours)

3.4 Analysis of development strategies for mangrove ecotourism

The technique acd to create development strategy for mangrove ecotourism was SWOT
analysis. This analysis is m,rstcmatic identification of strategic factors to formulate a
strategy (Rangkuti, 2006). SWOT analysis is a strategic planning method used to evalu@eg]
strengths, weaknesses, opportunities, and threats in a speculation to determine strategies by
identifying internal and external factors.

11

(a) Analysis of %rnal factors (strengths and weaknesses);

(b) Analysis of external factors (opportunities and threats):

(c) acmal external matrix; This matrix contains nine cell (quadrant) of strategies, where
the nine cells are principally grouped into three main catcgora, namely: (a) growth
strategy or growth of the activities or enterprises themselves (cells #1, #2, and #3) or
diversification efforts (cells #7 and 8) and (b) stability strategy or a strategy which 1s
implemented without changing the direction of the predetermined strategy (cells #4
and 5);

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

4 Findings and discussion
4.1 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 kms from the sub-district and
20 kms from the city. The village consists of 6 (six) hamlets, namely “Kaja 1", “Kaja 11",
“Kelod I, “Kelod II”, “Kangin I", and “Kangin II".

Table2 Criteria of ca.rryiacapm:it}' for mangrove exploration

No Types of activities K (3 visitors) Area unit (Lt) Time needed Wp Total duration in a day
{hours) Wit (hours)
| Sailing 5 100 m 035 B
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The topography of this island is a coastal area with !allitudc of 0-54 m above sea
level (MASL), has a climate type E (Schmidt-Ferguson) with very less rainfall (rainy sea-
son ranging from December to March), and has a temperature of 26-32° C. The land con-
dition in Jungutbatu village is less fertile with Mediterranean brown (calcareous) soil type,
and its dominant soil depth is less than 30 cm (Agriculture, Plantion and Forestry office of
Klungkng Regency, 2018a, b).

The total population of Jungutbatu village in 2018 was 3997 people, consisting of 1983
males and 2014 female with sex ratio of 98.46. In an area of 3.970 Km?, Jungutbatu village
had a population density of 1006.80 inhabitants/Km?, where most of its residents work as
private employees (1425 people). The education level of the population in Jungutbatu vil-
lage was as follows: 1549 people (38.75%) were elementary school graduates, 973 people
(24.34%) were junior high school graduates, 781 people (19%) were drop outs, 54 people
(1.35%) were undergraduates or diploma graduates, and 3 people (0.08%) were graduates
(Governance, 2014).

4.2 Conformity of mangrove ecotourism (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 ecotourism, whether the mangrove ecosystem
is highly suitable (S1), appropriate (52), conditional ($3), or inappropriate (N). The assess-
ment parameter of mangrove ecotourism conformity is determined from thickness level of
mangrove, mangrove types, mangrove density per 100 m?, sea c, and biota (Yulianda,
2007). The conformity of mangrove ecotourism in Nusa Penida is presented in Table 3.
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
(Yulianda, 2007). Similarly, the mangrove density per 100 m? 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,
and thus, it has the category of "conditional." 1ts biota has the category of "highly suitable”
with value of 7.60% where biodiversity is extremely rich. After the analysis, CIT results
obtained were 74.36%, indicating that the mangrove forest area in Nusa Penida Island is
in thcm:gory of appropriate or 52 (50 - <80%). The effort for developing mangrove area
to be sustainable tourism should optimize natural resources use and respect the sociocul-
tural characteristics of local communities. This result was supported by research result that

Table3 The assessment of mangrove ecotourism conformity in Jungutbatu village

No Parmmeter . Total weight Score Category Score CIT (%)
3
| Thickness level of mangrove (m) 3 2 52 10 25.64
2 Types of mangrove 3 3 51 9 23.08
3 Mangrove density (100 m) 3 2 852 [ 15.38
4 Sea wave (m) | 1 53 1 2.56
5 Biota 1 3 81 3 7.69
TOTAL 74.36
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stated some mangrove area suitable to be ecotourism destination (Chasanah et al., 2017:
Hermon et al., 2018; Opa et al., 2021; Swangjang & Kornpiphat, 2021)

4.3 Area carrying capacity (CC)

The results of measurement and observation in the field found that the length of sailing
path were 450 m. The time required for sailing with a boat with the capacity of 5 people
anl{a sailor was 30 min. The time provided for mangrove exploration activities in a day is
8

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 h higher than pre-
vious 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 eco-
tourism in Lombok Island reached 2337 people per day (Sukuryadi et al., 2020). On the
other side, the limited capacity of Nusa Penida is due to the topography and its sacredness.
Unfortunately, in pick season, as of July—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 div-
ing. These efforts should be done to avoid negative impacts on mangrove ecosystem in this
island. Figure 2 shows 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 tends to cause congestion
which reduces the comfort of tourist. The most important in mangrove tourism devel-
opment is facilities, activities, and wildlife. Therefore, the comfort factor should be
maintained.

Fig.2 The Sacred Natural [sland Nusa Penida, Bali, Indonesia
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4.4 Theresults ofﬂernal 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 ecotourism site, yet there are also various weaknesses or problems and
threats in the implementation which need serious attention from the managcal"hc suita-
ble 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 insgnional resources.

The results of internal factor analysis summary (IFAS) consist of strengths and weak-
nesses of mangrove ecotourism 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 ecotourism development of mangrove ecotourism. It was also identified that
the highest weakness factor is the inadequate supporting facilities and infrastructures
for ecotourism 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 opportuni-
ties and threat factors of mangrove ecotourism 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 center of mangrove, Jungutbatu village, provide opportuni-
ties for new jobs and this condition has a positive impact the income of local commu-
nity. 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 ecotourism
potentially competes with other tourism objects in Bali.

Table 4 Internal external matrix
TOTAL SCORE OF INTERNAL FACTORS

STRONG AVERAGE WEAK
4.0 3,0 2.0 1,0
| m
P Growth Growth Retrenchment
! Concentration through Vertical Integmtion | Concentration through Horizontal Integration Turn Amund

v VI

N Stability Crowth Retrenchment
AVHERAGE Carefulness Cangentration though Horizontal Integration Captive Company
Stahility ar
Mo Change of Strategic Profit Divestment

WEAK Vil IX
Growth Girowth Retrenchment

Lo Concentric Diversification Conglomente Diversifi cation Bankrupt ar Liquidatian
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From the results of internal cnviwmal factor analysis, it was found that the
development of mangrove ecotourism is in the 'ragc“ 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 strate-
gies shown in the [E Matrix (see Table 4).

Based on Table 4, the development of mangrove ecotourism is presented in cell 11,
namely growth (concentration through horizontal integration). This position illustrates
that in order to develop mangrove ecotourism through exploring the opportunities and
strengths, strategies need to be built are the following:

(a) Building cooperation with all stakeholders related to mangrove ecotourism develop-
ment, 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 ecotourism activities and their promotion as a tourism area. This strategy
supports previous study related to environmental management model in Nusa Penida
that conducted by (Sudipa et al., 2020)

(b) Inviting investors to develop mangrove ecotourism especially to build its development
facilities, to determine the pattern of ecotourism mangrove development including
conducting study on environmental impacts of mangrove ecotourism development.
However, upgrading environmentally infrastructure in coastal area in-line with man-
grove restoration, these program-making coastal communities are more safe and suit-
able with IUCN (2017).

(c) Providing services to tourists in forms of facilities and infrastructures that supports
the mangrove ecotourism: construct a walk board as a diversification of mangrove
ecotourism, bird-watching towers, vehicle parking facilities, checkpoints, information
post, and hygienic toilet facilities (Rusila et al., 1999).

(d) Designing plan and regulation of mangrove ecotourism management: arranging spa-
tial plan of mangrove ecotourism management and making regulations about man-
grove ecotourism management as well as stated that sustainable mangrove ecotourism
should be based on local wisdom and designated by appropriate regulation and policies
(Syaiful et al., 2016: Harto et al., 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.

5 Conclusions and recommendations

5.1 Conclusions

Developing mangrove forest as an ecotourism area could not only help to reduce degrada-
tion 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

@ Springer




N. L. Vipriyanti et al.

40
of ecotourism in Nusa Penida is feasible shown by gsuitabilily index and carrying capac-
ity of the forest area to accommodate more than 360 people per day.

To achieve sustainable ecotourism strategies of Nusa Penida Island, stakeholder engage-
ment is factor that need to be strengthen along with continuing promotion of the ecotour-
ism and inviting investors (Friess, 2017). In addition, the type of tourist services in terms
of both 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 indi-
cate that creating better design plan and regulation of mangrove ecotourism 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 []Bl{)d in assessing mangrove forest development. However, the qualitative
method used needs to be developed in order to determine the priority strategy.

5.2 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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