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Abstract

Depokbeach is a tourism destination located in Yogyakarta's south coastal area with its unique attractions.
The tourism development at Depok beach finds some problems, especially on tourism sustainability. This
research tried to model a system for managing Depok beach as a sustainable tourist attraction. System
dynamics were used for modeling the management strategy. The data of this study were gathered by doing
observation and in-depth interviews with related stakeholders. This research found that the Depok beach
management model is a complex system consisting of social, economic, and ecological subsystems. The
management system of Depok beach was quite nice, even one environmental aspect, which is waste
management was not fully appropriate. Locals waste management was done traditionally, neglecting any
ecological problems that may be occurred. The optimization of Depok beach management might be
achieved by strengthening the waste management system.
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INTRODUCTION

The Yogyakarta south coast area is the most attractive destination in the DIY province. According
to government regulation of the Republic of Indonesia number 50 of 2011 concerning the master plan of
national tourism development in 2010-2055, Depok beach categorizes as a strategic national tourism area.
Before the legalization of that government regulation, Depok beach was a fishermen's village (Nawawi,
2015)with unique attractions and blessed with marine wealth (Setyaningrum et al,, 2018), which became
the primary income for local communities. Therefore, tourism development at Depok beach must be
undertaken to raise locals' prosperity through employment (Brouder, 2012).

The strategy to develop Depok beach should consist of complex things, such as connecting
economic growth activities, tourism areas, and local engagement (Pafi et al,, 2020). The strategy also
should reflect marine sustainability (Wei et al,, 2013), mainly on waste management issues that have not
been controlled yet (Rudianto dan Ciptono, 2018), the decline of local's participation, and the lack of
tourism management itself (Nawawi, 2015; Setyaningrum et al,, 2018). The marine sustainability issue, in-
depth, should be focused more on because of its excessive use in the past decade (Wei). Therefore, the
strategy must have a capacity to balance all sustainability aspects and been determined precisely to avoid
any risks (Priatmoko, 2018) and negative externalities (Zanker dan Stekerova, 2020).

There are many approaches to choose a strategy to develop Depok beach as a tourism destination.
One of them is system dynamics modeling. System dynamics help the researcher understanding a complex
system, understanding the origin of regulation and its development process (Sterman, 2002), and
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estimating the effects of a regulation (Firmansyah dan Pramudya, 2016). This approach is promoted in the
tourism industry to reach a holistic understanding of complex problems and as a foundation for
developing new effective regulations (Sedarati et al.,, 2019). Based on the discussion, the objective of this
study is to make a sustainable model of Depok beach management as a tourism destination.

LITERATURE REVIEW
Sustainable Tourism

Sustainable tourism as a theory has two fundamental elements, development and sustainability,
consisting of ecological, social, and economic sustainability (Klarin, 2018). According to World Tourism
Organization (2005), sustainable tourism meets the needs of present tourists and host regions while
protecting and enhancing opportunities for the future. Enhancing opportunities are the key element in the
tourism element (Kawatak et al, 2020). Sustainable tourism as a comprehensive concept must be
measured by four indicators: socio-cultural, economic, environmental, and institutional sustainability
(Asmelash dan Kumar, 2019).

Nowadays, sustainable tourism focuses more on preserving cultural heritages and natural life,
which is far from exposing non-physical aspects like supportive cultural and environmental. Although,
tourists are more likely to expect to have extraordinary experience and profound understanding about
specific destinations through best service (Amerta et al,, 2015).

The Development of Marine Tourism

Any National tourism development should honor local identity, especially culture, natural
resources, norms, and religion (Tegar dan Saut Gurning, 2018). Government regulation of the Republic of
Indonesia, number 50 of 2011 concerning the master plan of national tourism development in 2010-2055,
shepherds National tourism development to optimize natural resources on three categories: marine
tourism, eco-tourism, and adventure tourism. Marine tourism makes use of natural attractions with its
diverse and unique marine ecosystem. Marine tourism could be specified into three:

1. Coastal zone for sun-bathing, sightseeing, beach sport, and attractive show
2. Seazone for sailing, yachting, and cruising
3. Underwater zone for diving (Sugihamretha)

Tourism development, according to Sulistiyono, starts with analyzing four factors: man, machine,
media, and management. Moreover, tourism development should be able to synergize citizen, natural
resources, geographical conditions such as climate and weather, and marine ministry by considering some
fundamental aspects (Tegar dan Saut Gurning, 2018):

1. Safe, comfortable, attractive, easy access, and eco-friendly destination.

2. Increasing tourist and host region visitation rate by doing synergic, advanced, and trustworthy
marketing.

3. Creating a competitive and credible tourism industry by respecting nature and socio-cultural.

4. The regional and central government, public and private organization, human resource,
regulation, and effective-efficient operational mechanism to grow sustainable tourism
development.

System Dynamics Modeling
Jay W. Forrester developed system dynamics first to find a solution to any social problems
(Prahasta, 2018). System dynamics is used to understand a complex system, to understand the origin of
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regulation, then develop a policy (Sterman, 2002), to analyze policy effect (Arquitt dan Johnstone, 2008),
and to understand any factor effect towards organizational/systemic goal (Guan et al., 2011; Yao et al,,
2011). System dynamics systematically has three main elements: looping feedback, variable, and equity
(Vafa-Arani et al,, 2014).

System dynamics is identified by non-linear connection causing back-forth relationship, depends
on the system condition (Forrester, 2007). This connection changes the dominance relation, which is
crucial in determining behavioral intention. Some frequent tools used to create a system dynamics
structure are Causal Loop Diagram (CLD) and Stock and Flow Diagram (SFD). CLD and SFD, in general,
interpret a red-line of a dynamic system. Those diagrams are one of the uniqueness of system dynamics
compared to system thinking (Prahasta, 2018). CLD and SFD usually be written in a scheme by using
symbols with different definitions (Vafa-Arani et al,, 2014).

RESEARCH METHOD

This research used system dynamics as a model to develop a sustainable model of Depok beach
management as a tourism destination. In-depth review and observation were chosen as data collection
techniques and held on Mei until June 2021. In analyzing data, the researcher utilized Vensim PLE
software.

System dynamics in this research were developed based on Depok beach's actual condition and
constructed with the researcher's mental model, respondents of this research, and some earlier research.
Those specific factors favorably made quite different research result compared to similar research in other
places. Therefore, the system dynamics modeling on this research relied on the researcher and
respondent's capacity to create a model similar to the existing system. System dynamics is suitable for
understanding complex problems such as sustainable tourism development (Schwarz et al., 2010). There
were four system dynamics phases: observing, creating a conceptual model, interpreting, and using the
developed model (Rusiawan et al,, 2015).

FINDINGS AND DISCUSSION

The development of Depok beach as a tourist attraction (ODTW) meets many problems, especially
its sustainability. Sustainability is important because of the excessive use of natural resources (Wei et al,,
2013). The dependency among social system, economy, environment, and their effects throughout
tourism sustainability also should be considered (Burger et al, 2012). Those aspects make the
development strategy of Depok beach as a tourist attraction becomes complex.

The preliminary model of Depok beach management presents in a causal loop diagram. Picture 1
shows the model of Depok beach tourism management, which consists of social, economic, and
environmental aspects.
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Figure 1. Causal Loop Diagram of Depok Beach Development

Social Aspect

Social sustainability is popular with preserving cultural and local identity, tributing cultural, race,
and religious diversity, preserving social values and norms, preserving equity and human right (Klarin,
2018). Some research proved an improvement of local's quality of life phenomenon since Depok beach
has been becoming a tourist attraction. The development of the coastal zone will affectlocal's social aspects
such as nutrition quality improvement because of consuming seafood, health quality improvement
because of the growth of healthcare availability, and educational quality improvement because of the
growth of local's participation rate in education (Alencar et al,, 2020).

In contrast, the development of Depok beach as a tourist attraction may create new social problems,
the emergence of slums. Since Depok beach has become economic growth, people from other areas would
gather and make their shelters to cut transportation costs. This concentration of new shelters could
potentially harm the marine environment because of the lack of waste management. Coastal development
as a tourism attraction would create social problems caused by social discrepancy and economic and
health problems (Alencar et al,, 2020).

Economics Aspect

The results of the research show that Depok Beach is able to have a positive impact on the economy,
such as opening up business opportunities and job opportunities for the surrounding community. This
increase will certainly reduce the percentage of poverty around the coast (Alencar et al., 2020). In general,
the people around the Depok coast work as fish traders or processed fish, fishermen, there are even
residents who sell their creativity such as making decorations at several points as photo spots, kite craft
traders to APV car rental. This is supported by the statement of Rudianto dan Ciptono (2018), which
explains that the Depok beach has so far been able to provide a good economic impact on the community
through increased tourist activity in attendance.

Revenue at Depok Beach can be used to improve infrastructure such as waste management because
inadequate waste management will disturb the comfort of tourists. What's more, the potential increase
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will occur as the number of visiting tourists increases. This is in line with the research results of Alencar et
al. (2020), which explains that coastal tourism revenues can be used to improve and even improve
infrastructure in tourist areas and their surroundings. Improvements and improvements to the
infrastructure are expected to make visitors more comfortable and safer so that the desire to visit again
arises. In the future, this will certainly have a positive impact on the sustainability of tourism in Depok
Beach.

Another problem that needs to be considered is the dependence of the surrounding community on
existing natural resources. Moreover, the main work of the surrounding community is highly dependent
on natural resources in Depok Beach and is supported by uncertainty regarding the availability of these
resources. This will certainly have an impact on the sustainability of the community's business which is
also one of the leading attractions on Depok Beach. The utilization and regulation of marine resources
should be carried out carefully to avoid damage to populations, habitats, and ecosystems (Darmawan dan
Harimas Ginting, 2020). Therefore, awareness is needed from various parties to preserve marine
resources considering its enormous potential for economic improvement.

Environmental Aspect

Ecological sustainability is a continuous effort in preserving environmental quality for economic
activity and quality of life. Some practices of this effort include protecting nature, decreasing emission and
pollution, controlling the use of the resource, etc. (Klarin, 2018). Waste management in Depok beach,
according to researchers, is not appropriate yet. Locals manage their waste by throwing it off into outfall
or burning it on outfall, potentially harming surrounding water and air, inconveniencing tourists and host
regions. Fishers, marine debris and local communities are the suppliers of Depok beach waste. Thus, the
increasing rate of tourist visitation also contributes to Depok beach waste. Depok beach waste
management is still not on good terms, which ignoring coastal neatness and not associating locals to
maintain coastal neatness, and may interfere with the development of Depok beach as a tourist attraction
(Nawawi, 2015; Rudianto dan Ciptono, 2018; Setyaningrum et al., 2018).

The management of Depok beach as a sustainable tourist attraction theoretically makes the waste
management system fully efficient that positively increases water and air quality and neats the coastal
area. The appropriate management may raise the visitation rate, which affects locals' economic (Raworth,
2017). In fact, the waste infrastructure cannot accommodate a large amount of trash, especially on peak
tourism days (Ghosh, 2012). The high tourist concentration triggers higher use of transportation modes
which causing uncontrolled air pollution. Consequently, the need for waste awareness shown by locals,
tourists, and management is a must to reach a sustainable tourist attraction.

CONCLUSION

Depok beach is a tourist attraction located on the strategic national tourism area, at south
Yogyakarta coastal area. It has a unique identity compared to others, such as the beauty of coastal views
and a variative seafood culinary. Besides its attractiveness, Depok beach still lacks waste management,
whereas locals usually burn trash in outfalls which is not good for the environment. Because of that, the
sustainability of tourist attractions, especially environmental sustainability, is critical in managing Depok
beach. Sustainability on tourist attractions in general consists of social, economic, and environmental
aspects. The increasing visitors' rate at Depok beach potentially harms the environment if not being
controlled well. In sum, the sustainable tourism development at Depok beach might be achieved if locals
and tourists are aware of succeeding in this development.
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