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Abstract. Land management in RPH Mangunan which involves surrounding
communities, are agroforestry and ecotourism. The development of ecotourism
has made agroforestry less attractive, even though people have cultivated crops
for along time. The paper aims to design an agroforestry-based ecotourism
model and calculate its financial analysis. The data analysis used is descriptive
and financial analysis for the feasibility of an agroforestry-based ecotourism
business in KPH area. The result shows that three tour operators in RPH
Mangunan which are ready to be developed into agroforestry-based ecotourism
namely, Bukit Pengger, Puncak Becici, and Pinus Sari. The appropriate
agroforestry pattern is the development of guava and coffee plants in the tour
area as part of ecotourism. From the calculation, planting guava giving a positive
NPV of Rp. 5.53 million per ha and IRR of 42%; while the development of coffee
plants resulting in an NPV of Rp. 57.46 million per ha and IRR of 69%.
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1 Introduction
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Development of Agroforestry-Based Ecotourism in
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Communities around the Forest Management Resort of Mangunan (RPH
Mangunan) in Yogyakarta Forest Management Unit (KPH Yogyakarta) have
links to forest both in the collection of non-timber forest products and the use
of KPH area in the form of “fumpangsari”. Limited community land ownership,
lack of capital, low of education level, and limited ability; are causing the
community to have a relatively high dependency on KPH area [1], [2]. KPH
Yogyakarta accommodates community involvement in managing KPH land by
allocating land to be managed jointly with surrounding communities. The
current activities involving communities around forests in RPH Mangunan
include the allocation of agroforestry/intercropping land and the development
of ecotourism in protected areas.
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Agroforestry is an effective forest land use pattern that increases income and
food production [3]. Annual plants under tree stands contribute to fulfilling
people’s daily needs both for their consumption and for sale. Relatively diverse
agroforestry products increase small farmer resilience in facing crop failure and
climate change [4]. In the KPH Yogyakarta forest area, there are some locations
for agricultural cultivation on forest land in the form of agroforestry, which is
managed by local communities to meet their daily need [2]. The development
of ecotourism began when many people were attracted to the beauty of the pine
forest in RPH Mangunan.

The development of ecotourism is one of the efforts to improve local
livelihood and, this brings a contribution to forest conservation efforts as the
community is more maintaining the presence of tree stands, which are the main
objects in ecotourism. However, with the development of ecotourism,
agroforestry activities have become less desirable, especially for young people
who consider farming activities as an energy-intensive activity. Therefore, it is
necessary to develop agroforestry in accordance with community preferences
and in line with the development of ecotourism.

The management of ecotourism in RPH Mangunan is carried out by
involving the surrounding communities, which is formed in a cooperative. The
number of visitors who come is quite promising considering Yogyakarta Region
is a tourist destination for both domestic and foreign visitors. Packaging the
tourist attractions in RPH Mangunan is the primary key to develop the activity.
At present, attractions that combine natural beauty with cultural offerings,
especially the uniqueness of Yogyakarta culture, are the theme of tour offered
at RPH Mangunan. The study aims to design an agroforestry-based ecotourism
model and calculate its financial analysis.

2 Method

2.1 Location

Data collection at the Forest Management Resort of Mangunan (RPH
Mangunan) in the Yogyakarta Forest Management Unit (KPH Yogyakarta) was
conducted in September-December 2019. The activity of data and information
collection included biophysical aspects as well as socio economic and policy
aspects. The location of the study is focused on the Mangunan protection forest,
managed by nine tour operators, namely: Seribu Batu, Pinus Sari, Pinus Asri,
Lintang Sewu, Pintu Langit Dahromo, Puncak Becici, Bukit Pengger, Bukit
Panguk, and Bukit Mojo.



2.2 Materials and Tools

Data collection on the readiness of tour operators to develop agroforestry-
based ecotourism is gained through in-depth interviews with tour operators and
focus group discussion (FGD). The number of respondents representing tour
operators amounted to 15 people. The first FGD was conducted by inviting all
tour operators to determine the appropriate type of Multi-Purpose Tree Species
(MPTS) to be developed in RPH Mangunan and mapping the readiness of tour
operators to develop agroforestry-based ecotourism. The second FGD was
conducted by inviting stakeholders involved in the management of ecotourism
and resource persons from the Yogyakarta Agriculture Office to explain the
cultivation of selected MPTS to be developed. The third FGD was conducted
by inviting the three selected operators to discuss the development of
agroforestry-based ecotourism. In order to identify visitors’ preferences,
interviews with visitors were conducted amounted to 70 respondents.
Questionnaires were used as guidance in collecting data through surveys both
for tour operators and visitors/tourists. Selected plant seedlings are the materials
used in the development of agroforestry-based ecotourism.

2.3 Logical Framework

The utilization of the KPH area both for agroforestry and tourism brings
livelihoods to local communities. Agroforestry activities also contribute to local
food availability. Tourism activities in the RPH Mangunan area have increased
people‘s awareness to protect forest stands, which are the main object of tourism
activities. Local communities are willing to develop tourism in Mangunan.
However, they have limited knowledge of tourism. Most of tour operators
weere used to have farming as their primary job.

The ecotourism model proposed aims to integrate tourism and farming
activities carried out by communities surrounding the KPH area. Inputs from
visitors are also considered to accommodate tourists' interest. The selection of
plants to be developed in RPH Mangunan is carried out by considering the
suitability of biophysical characteristics, preferences of tour operators,
tourists/visitors' interests, and the application of rules and regulations in KPH
areas. The study uses an approach to the definition of ecotourism based on
Blamey (1997) and Weaver (2001), which state that ecotourism includes three
components: nature-based activities as the main attractions, learning/education



as the result of interaction with nature, and the activities are sustainably
managed [5], [6].

In several countries, community-based ecotourism began to be recognized
as a form of sustainable development that is designed to promote local
livelihood, environmental conservation, and culture [7], [8], [9], [10]. However,
there is no doubt the development of tourism is also often considered to cause
environmental damage mainly due to the development of infrastructures, shifts
in cultural values, social and environmental conditions [11], [12]. Therefore the
process of designing a management model in community-based ecotourism
should engage local communities to suit community needs and ensure
community involvement [13]. The logical framework of the study is shown in
Figure 1.
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Figure 1. The Logical Framework of the Research



2.4 Data Analysis

Data analysis used is descriptive analysis and financial analysis for the
socio-economic data of KPH land users. Financial analysis is an analysis of
business feasibility from the owner; in this case, the tour operators. In the
financial analysis, the factor to be considered is the cash-flow side, which
compares the results of gross revenue or gross sales and the total costs stated in
the present value to determine the eligibility or profit criteria of the project
business.

The feasibility of a business can be determined by calculating the Net
Present Value (NPV), Gross Benefit Cost Ratio (B/C Ratio), and Internal Rate
of Return (IRR), as shown in equation (1), (2), and (3).
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B = Benefit
C=Cost

bt = Benefit year-t
ct = Cost year-t

t = time (year)

i = Discount rate



NPV, = Positive NPV

NPV, = Negative NPV

i; = Discount rate which resulted NPV,
i, = Discount rate which resulted NPV,

The result of the gross B/C calculation is used as a tool to analyze the
feasibility of a project, with the following conditions:

gross B/C>1, the project is feasible,

gross B/C=1, a break-even point is reached, and

gross B/C<I, the project is not feasible.

3 Results and Discussion

3.1 Management of Community-Based Ecotourism in RPH Mangunan

The establishment of forest farmer groups in RPH Mangunan began in 2007
when the group establishment was based on tumpangsari (intercropping)
activities. Intercropping between trees and crops continues until the pine trees
begin to grow and produce sap. In 2010 these farmer groups were allowed to
take non-timber forest products in the form of pine sap, where at that time the
pine trees were 26-year-old. Pine sap collection continued until 2014 with the
production of pine resin began to decline as the pine trees are getting older. In
2015, KPH Yogyakarta stopped tapping pine resin for fear of endangering the
preservation of pine trees [14].

At the same time, the shade of pine trees began to attract visitors to come to
see the beautiful scenery of the pine forest. Since 2013 visitors began to come
to Mangunan, and forest farmer groups began to build motorbike parking areas
and non-permanent toilet facilities as the number of visitors increased. Then in
2014, the farmer groups proposed a permit to utilize the KPH area for
ecotourism and based on regulations, this will be processed unless the forest
farmer groups have a legal entity. A cooperative named after Notowono was
proposed in 2015 and obtained a legal entity in January 2016. The cooperative
began working with Yogyakarta Provincial Government under KPH
Yogyakarta to manage tourism in the protected forest of RPH Mangunan
starting January 31st, 2017. Notowono cooperative acting as the legal entity
that coordinating environmental services offered by the communities so that
they can work together with relevant stakeholders such as the Tourism Office,



the Forestry and Plantation Office in connection with the cooperation of the use
of government-owned protected forests to become tourist attractions [15].

The development of ecotourism in RPH Mangunan, where the majority of
people’s livelihood was farming, is in response to the increasingly uncertain
results of agriculture activities under tree plantation. This is in accordance with
Budiarti, Suwarto, & Muflikhati (2013) and Raharjana (2012) which stated that
the development of ecotourism is triggered by the uncertain agricultural outputs
and there is a demand from the ecological perspective to carry out conservation
activities [16], [17].

There are three categories of community members to be able to join in the
nine operators: (1) people who have a closed relationship with the existence of
forest (having ancestors or family members involved in the existence of the
forest); (2) member of forest farmer groups of “intercropping system; (3)
Unemployment in the vicinity of the forest area who come from underprivileged
families. Within the partnership scheme between cooperatives and local
government, the percentage of profit sharing is 25% for local governments and
75% for Notowono Cooperative. The proportion of revenue sharing between
Notowono cooperative and tour operators is 5% for the cooperative and 70%
for the nine tour operators to pay all their expenses.

Development of ecotourism in RPH Mangunan involves not only members
of the nine tour operators, but also communities around the villages outside the
groups. The tourism activities empower women to provide canteens and stalls
around the tourist sites. Besides the women’s group, there are some families
who make handicrafts from bamboo in RPH Mangunan. The bamboo craftsman
group has already been formed before the development of tourism in RPH
Mangunan. Currently, handicrafts from bamboo haven’t been offered as
souvenirs in tourism activities. However, with the development of tourism
increasingly opened the bamboo handicraft market. Other community groups
that also play a role in the development of tourism are art groups that have been
established for a long time. One of the tourist attractions is a traditional dance
performance called “sendratari,” which involves quite lots of art group
members.

Tour operators are forms of ecotourism management units under the
Notowono cooperative. The division of those units is based on the origin of
forest farmer groups and specification on the tourism concepts that are willing
to be developed. The roles of these operators are not only as managers for
tourism activities but also as area developers. Notowono and the tour operators
play important roles in creating economic opportunities for a guest house or
homestay owners by making a collaboration that offering a village tour package
that includes accommodation. Usually, visitors who are interested in a homestay



are foreign tourists who want the experience of living in a tourist site along with
a lifestyle and interaction with local residents [18]. Bhalla, Coghlan,
Bhattacharya, & Ostman (2016) argue that the existence of homestay at Binsar
wildlife sanctuary in the Indian Himalayan Region has a positive impact on the
development of ecotourism [19]. Ecotourism development in several places
such as Dieng, Nglanggeran Ancient Volcano, Grojogan Sewu Tourism Park
[12], [17], [20], [21], and outside Indonesia such as at Tafi Atome Monkey
protection in Bostwana and Waluma Papua New Guinea [22], [23] has provided
economic benefits for the surrounding community.

3.2 Initial Market Research

The development of tourism in protection forest areas is limited by
regulations to ensure that environmental service management is carried out
without damaging the environment and not disturbing the main function of the
protection forest. The main function of protection forests is to regulate water
systems, prevent flooding, control erosion, prevent seawater intrusion, and
maintain soil fertility [24]. Tourism development in protection forests can be
carried out in utilization blocks, and only 10 percent of utilization block can be
managed for natural tourism activities [24].

Protection forest management in RPH Mangunan by community groups
who are part of the tour operators must be always be reminded to comply with
the rules applied in protection forests. The limited knowledge of tour operator
members in managing tourism is one of the obstacles in tourism managed by
communities, as stated by Aseres & Simane (2016) dan Mensah (2017) [25],
[26]. Other factors that become obstacles are financial incapability, awareness
of conservation both from operators and visitors, and inadequate infrastructure
in the tourism site [25], [27]. The existence of capacity building and support
from various stakeholders is needed to improve tourism management [28]. In
RPH Mangunan, efforts to increase capacity building of tour operators are
carried out by the Notowono Cooperative, KPH Yogyakarta, and the
Yogyakarta Special Region Forestry Service.

Okazaki (2008) identified that the first step in developing community-based
tourism is to investigate the existing condition related to local people‘s
involvement and design actions for further improvements [29]. Through the
FGD process, an agroforestry-based ecotourism model is proposed. Indirectly,
through the process tour operators were reminded again that the tourism
activities in KPH Yogyakarta’s protection forest are bound by the regulation
imposed in protection forests.



Attractions offered by the nine operators generally are of the same type,
namely the view above the height, which is suitable for photo spot. If the
attractions offered have similarities between operators, it is feared that visitors
to Mangunan will experience burnout. Kim & Park (2016) study shows that
tourists‘ perceived values on community-based ecotourism in 6 villages of
South Korea is influenced by tourist destination appearance [30]. Furthermore,
Kim & Park (2016) argue that this will influence customer satisfaction and
competitiveness amongst tourist destinations [30]. Based on interviews with
visitors, they proposed ecotourism activities be developed in Mangunan, such
as educational tourism, making the process of Yogya's traditional food and
drink, outbound, tree planting, and the seedling making of woody plants. Some
visitors came with family members, including children, suggested tour operators
provide child-friendly attractions.

Almost all tourists who become respondents (98%) came to RPH Mangunan
together with friends/family members/office colleagues. Based on the
interview, on average, a domestic tourist spends Rp. 300,000 to come to and
while in Mangunan tourist areas. With an average of domestic respondent
income of Rp. 2.25 million per month, respondents think that the current ticket
price is too cheap. By asking the willingness to pay (WTP), the average WTP is
Rp. 8,400. Therefore, there is still a possibility to increase the entrance ticket
fee, and the respondent asked for better tourist attractions.

The number of visitors of the three operators in 2017-2019 can be seen in
Figure 2. Based on data of year 2017-2019, the average number of tourists to
Bukit Pengger, Puncak Becici, and Pinus Sari are 509 thousand, 491 thousand,
and 650 thousand visitors/year. Ifitis assumed that the visitor projection is the
average of the three year, then the visitor projection in each operator is 509
thousand, 401 thousand, and 650 thousand respectively.
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Figure 2. Number of Visitors at Bukit Pengger, Puncak Becici and Pinus Sari in
2017-2019

3.3 Selection of Tour Operators for the Development of Agroforestry-
Based Ecotourism

For the study, three tour operators were selected to enable the development
of agroforestry-based ecotourism. Criteria used in the selection are groups'
motivation to plant multipurpose tree species (MPTS) in the KPH area the group
managed, availability of area to be planted, and availability of
facilities/infrastructure to develop agroforestry-based ecotourism. Based on the
selection process, three tour operators that met the three criteria above are
Puncak Becici, Pinus Sari, and Bukit Pengger.

Puncak Becici Tour Operator. Puncak Becici is located in a pine-dominated
forest covering an area of 97.2 ha, of which the community manages 4.4
hectares. Puncak Becici Tour Operator was initially a forest farmer group
whose membership is ex-member of the Becici Asri forest farmer group and
their children. Puncak Becici Tour Operator was formed in early 2016,
consisting of 56 members and four non-permanent employees (freelance).
Members of this group come from Gunung Cilik Village. People who involve
in Puncak Becici tour management are not only young men/young women but
also oldmen or fathers who were members of the Becici Asri forest farmer
group. Those forest farmers are now shifting from pine sap tappers to tour
operators. Members of the tour operator are divided into several small teams,
including creative, cleanliness, secretariat, and maintenance (of the attractions).
Besides the beautiful scenery, Puncak Becici has several photo spots that are



made from twigs, a performance stage, and a flying fox. Puncak Becici
operators' obstacles are the limited capacity of human resources for tourism
development and the availability of water. Most of the members of the Puncak
Becici group are oldmen with elementary school educational background. The
availability of water in Puncak Becici is relatively difficult as they have to buy
water and obtain water from bore wells nearby.

Pinus Sari Tour Operator. Pinus Sari Tour Operator manages an area of 9.4
hectares of KPH land. Compared to other operators, Pinus Sari’s land is the
widest because Pinus Sari is among the initial ones. Like Puncak Becici group
members, Pinus Sari tour operator members also come from forest farmer group
members and their offsprings. The number of members of this group reaches
60. There are approximately 40-50 members working every day, while
freelance workers help 50 members during weekends. The initial capital used in
developing tour attractions comes from the group leader and the parking fee.
The largest expenditure of Pinus Sari is the salary for the members. The salary
received by each person is calculated based on tasks and length of membership
in the group. Similar to Puncak Becici, the second significant expenditure is for
water purchase.

Bukit Pengger Tour Operator. Bukit Pengger tour operator is located at
Dlingo District, Bantul Regency. The pine forest is in the northernmost part,
precisely bordering the Pathuk Gunung Kidul District. Bukit Pengger tour
operator was formed in 2016 with 41 members. As with the two previous
groups, the members of this group were also members of the forest farmer group
and their descendants. The area of KPH land managed by this community group
is 3.8 ha. The main tourist attraction of Bukit Pengger is photo spots in the form
of “Para wara” and “Abi Praya” (triangular shape). Obstacles faced by Bukit
Pengger is similar to the previous two groups: water. Another obstacle is the
attraction spot made from twigs so that it is easily damaged. Efforts have been
made to deal with the water problem is the submission of drilling wells. Tourist
spots repairment are carried out continuously or patched every day.

3.4 Development of Guava and Coffee Plantation

The type of tree chosen for agroforestry development in the tourist area is
multi-purpose trees. In addition to functioning as a woody plant in protected
forests, it also provides byproducts and is attractive for agroforestry-based
tourism activities. Tree species selected must be under biophysical conditions



of the RPH Mangunan and coexist with pine, which is the dominant species in
the Mangunan protection forest.

Based on group discussion with the three selected operators, guava and
coffee plants were the types to be planted in the three operators (Figure 3). The
three operators were given guava and coffee seedlings to be planted in the KPH
area they managed. The seedlings were planted either in groups or planted on
the edge of the area as a barrier to differentiate between tourist areas and non-
tourist areas. Bukit Pengger tour operator would plant coffee in a somewhat
open area to the north of the tourist area, and guava would be planted on the
edge of the area as a tourist boundary. Puncak Becici tour group would plant
coffee in an area close to Becici’s stage, while the guava would be planted in
the center of the tourist area near the mosque. Pinus Sari tour group would plant
coffee and guava in front of the entrance gate near the parking lot in a particular
block type.

Figure 3. Guava and coffee seeds being planted in RPH Mangunan

The development of agroforestry-based ecotourism will be managed by
members of the three selected tour operators. Before becoming a tour operator,
the three groups were farmer groups so that more or fewer members have had
knowledge and skill in farming. During FGD, representatives from each group
had gained knowledge of the cultivation of guava and coffee.

Engagement of surrounding communities allows the involvement of outside
the tour operators. Women can participate in the processing of guava and coffee
yield into traditional food and drink to highlight local uniqueness. RPH
Mangunan can learn from Kusuma Agro Tourism in Batu East Java as an
inspiration for post-harvest processing into unique products, where yields of
apples and strawberries are processed into juices and sweetmeats, which are



then would be the main attraction and have their selling points. The youth group
will be involved as a freelancer post-harvest handling of guava and coffee.
Besides, they can also be involved as tour guides during the holiday season
when operators need additional staff, especially giving tourists information
about agroforestry in RPH Mangunan. The group of bamboo craftsmen can also
be involved as a supplier of the packaging of bamboo for souvenirs, which are
processed products from guava and coffee yield.

Based on experience in Borena-Saynt National Park Ethiopia, the
development of ecotourism has created employment opportunities and open
market access for local handicraft and agricultural products [31]. From a gender
perspective, the development of community-based ecotourism in Mangunan
also considers a more equitable division of labor, increase income for women,
increase self-confidence for women in Mangunan as does the implementation
of community-based nature tourism developed in North Vietnam [7].

3.5 Marketing Plan

Consumers targeted in agroforestry-based ecotourism business planning are
grouped into two groups of tourists, namely mass tourism and special interest
tourism. The targeted mass tourism is tourists who buy guava/coffee/coffee
bean/coffee powder and their processed products sold by tour operators as
souvenirs. In contrast, unique interest tourism targets are tourists interested in
tour packages that are being developed.

From interviews to visitors, usually, tour packages are preferred by tourists
from out of town or abroad who bring families. Mass tourism is more popular
with residents, especially young people. Marketing of products resulting from
the cultivation of guava and coffee that support ecotourism activities in RPH
Mangunan include:

a. Sales of guava and coffee products directly to visitors. This marketing type
is the most conventional way to package the yield of guava and coffee to
support ecotourism activities.

b. Sales of processed guava and coffee as souvenirs. For this product, guava
and coffee are processed and packaged in such a way according to the
characteristics of and local culture. As Sari (2013) states that in the realm
of visual communication design, packaging can be one of communication
media [32]. Packaging material for souvenirs can also made from
traditional materials for example packaging form woven bamboo, so that
the products embedded ethnic value and has the impression of “back to
nature” massage.



c. Fruit picking tour packages that are integrated with photo spot so that
tourists can enjoy the sensation of fresh fruit that picked himself or
processes (fruit juice, coffee brew) directly in the garden.

d. Integration of fruit picking tour packages with other tour packages. The
series of fruit picking activities and enjoying its products can be carried out
into one activity in a series of cultural tourism, as well as a tour around the
pine forest.

The existence of tour guides are needed to provide explanation of the
function of protected forests, local wisdom and local culture in managing
forests, themes and philosophies raised in the development of tourism, and
knowledge on guava and coffee cultivation. The core of this tour package
activity is creating a deep impression to tourists. Fiorello & Bo (2012) studied
the development of ecotourism in five countries show that ecotourism not only
improves local livelihood but also gives opportunities for local people to
introduce culture and traditions [33].

To market agroforestry-based ecotourism activities, several marketing
strategies need to be carried out as follows:

a. Promotion
Promotion is carried out using social media, inviting bloggers to have visits
and they write reviews on their channels, and establishing cooperation with
travel agents, hotels, gift shops, and car rental companies.

Building a brand image adjusted to a selected theme and philosophy.

c. Affirmation of personalization/character of tour offered. Efforts should be
made to establish character of agroforestry-based ecotourism by raising
local culture.

d. Establishment of cooperation with related stakeholders from government,
private sectors, and educational institution/universities.

e. [Establishment of good relations with customers by providing a means for
tourists for giving suggestions and criticism as feedbacks.

f.  Provision of information for visitors on the latest information related to
tourist activities, access, and costs.

g. Provide interactive two-ways communication between operators and
tourists.

3.6 Financial Analysis and Capital Plan for Development

Net Present Value (NPV) is the difference between income received and
expenses by considering the time value. A positive NPV means that a project
is feasible. Internal Rate of Return (IRR) measures how much a project returns



to investment are invested. The use of NPV and IRR of a project is a method to
determine whether a project is feasible or not. In general, a positive NPV and
IRR values indicate that a project can be run, and vice versa. NPV and IRR are
the methods used to calculate the business feasibility of a project. The use of
NPV and IRR calculation results is a reference for interested parties to
determine whether a business is feasible or not.

From the calculation, planting guava under a woody stand during a
productive cycle of 10 years with a discount factor of 20% per year, giving a
positive NPV of Rp. 5.53 million per ha and IRR of 42%. The calculation
shows that the comparison between cost-benefit is 1.18, and positive income
starts in the fifth year. Thus based on these results, the development of this
guava is feasible (Table 1).

The result of the financial analysis calculation of the development of 200
coffee plants under a woody stands with a productive cycle for 25 years using a
discount factor, resulting in an NPV of Rp. 57.46 million per ha and IRR of
69%. A comparison between the projected cost of developing coffee is 10.43,
and positive income starts in the fifth year (Table 1).

Table 1. Financial analysis calculation of guava and coffee plants under woody stand

Plantation NPV (Rp/ha) IRR (%) Year to positive cash
flow (payback period)
Guava 5,530,000 42 5
Coffee 57,456,000 69 5

Funding is expected to be supported by Notowono cooperative, with soft
loan schemes and profit-sharing. In addition, there is a portion of funding
fulfilled by the operator independently. To meet funding needs, there is also a
possibility of funding from the government and private sector as currently,
several companies who have concerns about environmental and community
empowerment issues provide funding in the form of Corporate Social
Responsibility (CSR).

3.6 Challenges

There are several challenges should be anticipated in the development of
agroforestry-based ecotourism:
- Competition among tour operators.
Conflict reduction through agreement arrangement between community is
one of solutions suggested by Liu et al. (2014) on a case study in China.
- Potential conflicts between tour operators and communities at surrounding
villages.



There is a need to compromise between tour operators and the village

community regarding the allocation used for village needs.

- Commitment of tour operators and Notowono cooperative to comply with
regulations on using protected forest area.

- Potential damage on RPH Mangunan’s protection forest as many visitors
come.

Study of Siswantoro, Anggora, & Sasongko (2012) that identify the carrying

capacity of ecotourism in Grojogan Sewu tourism Park would be a good

example [21]. Weaver (2001) argue that the major challenge of ecotourism
development is how to concentrate visitors to area that has been allocated
for ecotourism activities and maintain the remaining area in relatively

undisturbed conditions [6].

- Potential accidents occur in tourism area.

At present the pine stands in RPH Mangunan are old enough and this can be

dangerous as the trees can collapse any time. An inventory of condition of

each tree is needed and if there are trees that are porous then delineation of
the area must be avoided by visitors.

- Increase attractiveness of RPH Mangunan tourism so that the number of
visitors can be optimal. The development of the attractiveness of the area
managed by operators must be unique so that each operator has different
characteristics from other operators.

The successful development of community-based ecotourism is strongly
supported by the existence of strong community institutions, the relationship
between communities and ecosystem values, and the ability to develop activities
that provide economical income through tourism activities [23]. There is no
community-based ecotourism development template since each community
group has different characteristics. = However, the challenges faced in
developing community-based ecotourism are generally the same, including
issues of ownership, participation, monitoring of the impacts, and mutually
agreed outcome [23].

4 Conclusion

Three tour operators in RPH Mangunan that are ready to develop agroforestry
based ecotourism are Bukit Pengger, Puncak Becici, and Pinus Sari. The
agroforestry-based ecotourism has a promising market potential considering
that the tourist attractions currently in RPH Mangunan are mostly self-
photographed objects, causing boredom to visitors. The agroforestry-based



ecotourism model to be developed in RPH Mangunan is designed by planting
MPTS as part of tourist attractions. Multi-Purpose Tree Species to be planted in
tourism areas that are in accordance with biophysical conditions and community
preferences to be developed in RPH Mangunan are guava and coffee. The
development of agroforestry-based ecotourism enables the achievement of the
ecological objective of protected forest management and provides livelihoods
for the surrounding community. The results of the financial analysis show that
the development of guava and coffee as supporting agroforestry-based
ecotourism is feasible. From the calculation, planting guava under a woody
stand during a productive cycle of 10 years with a discount factor of 20% per
year, giving a positive NPV of Rp. 5.53 million per ha and an IRR 0f 42%. The
result of the financial analysis calculation of development coffee plants under a
woody stands with a productive cycle for 25 years resulting in an NPV of Rp.
57.46 million per ha and IRR of 69%.
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