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Accepted 13 March 2024 Bogor is a city in Indonesia with a variety of potential scientific tourism objects, such as historical

buildings, educational institutions, and research institutions. Although its existence is always needed

gcex)v;’loégéor City, key by various parties as a reference for learning, the object has not been managed optimally in an
variable, scientific tourism, integrated system, so it does not have a significant impact on tourism activities in Bogor City. This
sustainability study aims to analyze the variables that influence tourism planning and the pattern of relationships

® between actors to build a sustainability strategy for scientific tourism in Bogor City. This study was
conducted using the Micmac and Mactor methods. The results showed six important variables for

developing sustainable scientific tourism in Bogor City: infrastructure, tourism resources,
promotion, investment, regulation, policy, and research and education institutions. Meanwhile, the
Government, Badan Riset dan Inovasi Nasional (BRIN), the Ministry of Environment and Forestry,
the Ministry of Agriculture, and the Regional Council are important institutions/actors in the
development of sustainable scientific tourism. This research provides an overview of the key
variables and actor roles that are most influential on the success of tourism development in the
future and provides a basis for policymakers to prioritize the development of a scientific tourism
development strategy in Bogor City.

Introduction

Bogor is a potential tourist city in West Java with an area of + 11,800 ha. Bogors’ proximity to national capital
provides strategic potential for economic growth, services, and community mobility. Bogor City has many
highly reputable institutions such as IPB University, Bogor Botanical Gardens, and many more agricultural
science research institutions in a broad sense. The city also has Bogor Palace, which has a high historical and
cultural value and is supported by various science museums [1]. The environmental potential of the city of
Bogor is then defines the role of the city of Bogor, and this is very important in the development of a city [2].
The idea in the policy brief on Bogor Science City launched by the Board of Professors of IPB is the basis for
scientific tourism planning and will be important in supporting this idea. In line with the Bogor Science City
policy brief, Bogor City is known to the public by its long-standing name as Bogor Science City. It was even
stated in the book Buitenzorgh Scientific Center, published by Arcipel Drukkerij and T Bofkhluis Buitenzorg
Java in 1948, and received support from The United Nations Educational, Scientific and Cultural Organization
(UNESCO).
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Research on scientific tourism in Bogor City has not been conducted before; therefore, an in-depth study is
required for the development of scientific tourism. In this study, scientific tourism is defined as a tourist
activity that is a special-interest tour accompanied by a scientifically motivated guide from various tourist
categories. It aims to gain new knowledge of history, culture, and agricultural science in a broad sense by
conducting experimental research activities, expeditions, and adventures to seek new knowledge and
participation in scientific events [3-5]. Literature tests and expert discussions were conducted to identify the
variables that determine the success of sustainable tourism plans. According to Wardana et al. [6], success
factors for improving tourism performance with quality and sustainable experiences include local community
involvement in tourism, the conservation of biodiversity and natural resources, economic and infrastructure
development, and tourism services and supervision. Dewi [7] added that a key factor to consider in tourism
development is to create engagement between local governments, investors, and communities.

According to the Tourism Department of Bogor City [8], the availability of supporting tourism infrastructure
is an important concern for increasing tourist visits, including tourist buses/trams, tourist bicycles, and the
provision of festivals and new tourist destinations; thus, Bogor City remains attractive and supported by
effective promotional media. This study aims to identify the most influential key variables and actors with
the strongest influence on the successful development of scientific tourism. This study is important because
no previous studies have examined variables such as promotion, infrastructure, governance, and regulation
in the context of scientific tourism. This study used two analytical methods, Micmac and Mactor. The results
of this study can be a recommendation for the Bogor City Government to sustainably develop scientific
tourism in terms of economic, socio-cultural, and environmental aspects.

Methods
Study Area

This study was conducted in Bogor City, an area with scientific tourism destinations. Figure 1 shows the
distribution of scientific tourism in Bogor City, which consists of various tourist destinations: both historical
and cultural tourism and educational and research tourism. This study was conducted between September
2021 to April 2022.
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Figure 1. Distribution map of scientific tourism destination.
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Figure 2 shows the locations of the scientific tourism destinations for the education and research categories.
Figure 2a shows the Digital Agricultural Library and Knowledge (Colocasia Buitenzorg), a library under the
Ministry of Agriculture. Figure 2b shows the Science Techno Park owned by the IPB University. Both
destinations can be visited daily during working hours. Figure 3 shows the locations of the cultural and
historical tourist destinations in Bogor. Figure 3a shows Klenteng Hok Tek Bio, which is located on
Suryakencana Street and one of the oldest temples in Bogor. Figure 3b shows the PETA Museum, a museum
of relics of old PETA soldiers with a high historical value. Scientific tourism invites both local and foreign
tourists to visit Bogor.

Figure 2. Educational and research tourism destinations in Bogor city; (a) Digital Agricultural Library and Knowledge
(Colocasia Buitenzorg), (b) Science Techno Park IPB University.
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Figure 3. Cultural History Tourist Destinations in Bogor City; (a) Hok tek Bio Temple, (b) PETA Museum.

Data Collection

The primary data collection used interview techniques with purposively selected stakeholders based on the
extent of involvement and understanding of key informants related to scientific tourism development
planning in Bogor City [9]. Additionally, information was gathered by identifying pertinent variables for the
study issue through literature reviews published in a variety of international journals with a Scopus Index, as
well as literature (books, online media). The variables were confirmed and ranked based on expert opinions
and then continued with a Focused Group Discussion (FGD) consisting of policymakers (stakeholders) based
on expertise in internal or external fields [10]. The experts were selected from the Ministry of Environment
and Forestry, IPB University, Ministry of Agriculture (Science Techno Park-Cimanggu), Mulyaharja Thematic
Village (local communities in tourist destinations), Bogor Historical Walk Activists (Scientific Tourism
Community), Land and Agriculture Museum, Bogor City Tourism and Culture Office, Badan Riset dan Inovasi
Nasional (BRIN), Politeknik Pembangunan Pertanian Bogor (Polbangtan), and other private parties.
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Data Analysis

A prospective study was used for data analysis. Micmac (Matrix of Cross Impact Multiplications Applied to a
Classification) and Mactor (Matrix of Alliances and Conflicts: Tactics, Objectives, and Recommendations) were
used in this data analysis tool. "Strategic Foresight" is a framework that Frangois Bourse and Michael Godet
developed in 1989-1990 to analyze development scenarios, including sustainable development within them.
[11,12]. In line with previous research, Andrea et al. [13] used the Micmac application as a quantitative
approach to the application of prospective tools to identify strategic variables and factors to determine the
position of actors concerning each strategic variable. The Mactor analysis method was utilized to ascertain
the impact of performance and relationships between actors in the planning of scientific tourism
development in Bogor City, while the Micmac analysis method was employed to ascertain the relationship
between variables grouped by dependence and influence categories.

Micmac

One method that can be used to determine the key variables of many variables is the matrix of cross-impact
multiplication applied to a classification (Micmac) method. Micmac analysis was conducted using a
prospective analysis approach created by Michael Godet as part of the "Strategic Outlook,” which focuses on
analyzing development scenarios, including sustainable development [12,14]. Micmac has an advantage over
other structural methodologies, as it allows one to determine how a system's strategic factors affect one
another, and to organize and prioritize them. Because it facilitates the focus on policymaking, this element is
highly advantageous in the formulation of policies. The Micmac data-processing process begins with the
formulation of the problem, followed by identification of internal and external variables, analysis of the
relationships between the variables, and weighting of these relationships according to the degree of
interdependence and mobility between the variables [12,15,16]. The following steps constitute the Micmac
Method: first, define the issue and determine the internal and external variables; second, assess the degree
of impact and dependency between the variables, which is done by grading the variables on a scale from 0
(no influence) to 3 (strong influence).

Based on their driving and dependent powers, the components were grouped into four clusters in Micmac
analysis. The four clusters consist of: (1) autonomous factors, which are isolated from the system and depend
on other factors either weakly or not at all; (2) dependent factors, which are highly dependent on other
factors; (3) bridging factors, which are unstable and have a significant influence on other factors; and (4)
independent factors, which are weakly influenced by other factors and should be regarded as strong key
factors [16,17]. Relationships between variables in Micmac were generically calculated using a cross matrix
[12], as shown in Table 1.

Table 1. Correlation between Micmac Variables.

Var 1 Var2 Varn Influence (Y-Axis)

Var 1 0 (v1,2)  (vi,n)  "Fvarp
j=1

Var 2 (v2,1) O

Var n (vn, 1) 0

Dependency (X-Axis)

Mactor

According to this research, the goal of the Mactor technique is to help actors make decisions that enable
them to implement alliances and conflict policies. The Mactor technique has the benefit of being applicable
to many strategies that involve multiple actors with various pertinent stakes and objectives. There are six
crucial elements, (1) Issue: a matter of widespread attention; (2) an actor is a party with a stake in the
outcome and a function in gathering resources to affect it; (3) Position: the actor's inclination to resolve the
problem; (4) Salience: the degree to which the actor feels the problem is important; (5) Clout: the ability of a
performer to affect results; and (6) Influence: the capacity of an actor to exert control over other performers
[12]. The stages of Mactor’s analysis include preparing key questions and conducting stakeholder FGDs to
identify actors, goals, potential alliances, and conflicts. In stakeholder FGD, the strategic issues that arise in
this research are discussed. Subsequently, the Matrix of Direct Influence (MDI) table was filled into the 3
matrix of valued positions Actor X Objective (MAQO) table. After running and analyzing, we obtained the
results of the most influential key actors and their interpretations in the form of graphs and diagrams [12,16].
Micmac and Mactor analyses produce a matrix with four quadrants, each of which has a different status and
role [12,18]. An explanation of this quadrant is presented in Table 2.
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Table 2. Relationship between variables in Micmac.

Quadrant

Status and role

Implications

I - Input/Influential
Variables/Actors

Il - (Intermediate/Key Variables/
Actors)

Il - Output/Dependent
Variable/Actors)

IV - Excluded/Autonomous
Variables/Actors)

High and Independent Influence

High influence and high
dependency (unstable variable)
Small but highly dependent
influence

Small influence, small
dependencies, and low system

Prioritization in plans and actions

The dynamics of the system are impacted by actions
taken on these variables, which have a cascade effect
This variable is the outcome of input and
intermediate variables

Even if this variable is ignored, the impact on the
system is not significant

impact

Results and Discussion

Analysis of Key Variables (Micmac)

In this study, the Matrix of Direct Influences (MDI), which characterizes the relationship in the system, was
used to evaluate each variable in the Micmac analysis. The impact is a number between 0 and 3, where
possible, mild, moderate, and strong effects are denoted by the numbers 0, 1, 2, and 3, respectively. The
variables chosen and categorized according to the dimensions of the Micmac analysis are listed in Table 3.
The ecological dimension includes factors such as temperature comfort and the plethora of tourist sites with
scientific value, infrastructure, buildings, and transportation. The amount of money received by the
community, funding, investment, and tourist traffic fall under the economic category. The social component
encompasses various aspects, such as the nature of the visitor, accessibility of information and advice
regarding scientific tourism locations, level of satisfaction with the experience, assessment of service and
facility quality, promotion, security, and community involvement. The institutional dimension includes
partner and network organizations, tourism communities, research and education institutions, destination
governance, and rules and policies. In line with Diaz and Espino-Rodriguez [19], the success of a tourism
destination is determined by many variables, such as environmental resources, destination governance,
complementary factors that enhance the competitiveness of the destination, and dimensions related to
security.

Table 3. Variables used in Micmac analysis.

No Variables Codification Dimensions
1 Climate comfort climate_am ecology

2 Wealth of tourism destinations (museums, laboratories, bogor botanical gardens, etc.) Trsm_resou ecology

3 Infrastructure, building and transportation infra ecology

4 Community income com_income economy

5 Level of tourist visits trsm_visit economy

6 Investment and funding invest_fin  economy

7 Type of travelers Tourist social

8 Availability of information and guidance on scientific tourism destinations inform_gui social

9 Satisfaction with the scientific tourism experience satisfacti social

10 Perception of service quality and facilities qual_serv  social

11 Promotion Promotion social

12 Safety safety social

13 Community engagement Com_Engmt social

14  Destination governance Desti_Gove institutional
15  Tourism community toursm_com institutional
16  Research and education institutions Research_E institutional
17  Partners and networks Networks institutional
18 Regulation and policy Regul_Poli institutional
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The results of the Micmac analysis in Figure 4 show the movement between variables from the direct to
indirect influence/dependence maps. The relationship between these factors lies in four quadrants. Each
quadrant has its own characteristics and implications for the approach to be used by policymakers. The four
quadrants are shown in Figure 4. In Quadrant |, the promotion variable was one of the driving forces of
scientific tourism development planning in Bogor. Other crucial variables include infrastructure, tourism
resources, investments, regulations and policies, and research and education institutions.
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Figure 4. Changes in the relationship between variables (direct and indirect influences/maps) using Micmac analysis).

In line with Sari and Suyuthie [20] and Stukalo et al. [21], promotion can be defined as an activity or effort
that aims to provide information and encourage others to buy the products offered, and is a very important
component in making tourism products. The promotion indicators include a combination of advertising, sales,
public relations, and direct marketing. Promotion and destination image have a major influence on tourist
trust. Another driving variable is that infrastructure is an important aspect that must be improved to maintain
natural and cultural resources and support the local tourism industry around the tourist area to be in line
with tourism development, one element of regional tourism products is tourism infrastructure, which
consists of the fundamental structures, buildings, and service organizations that power the economy and
society. Infrastructure development is the link between resident participation, conservation, and the tourism
industry [22].

Investment variables are those that support other variables such as infrastructure development, which can
support tourism activities that attract more tourists. Funding or investment will be obtained from tourism
activities where tourists come and obtain a high-quality tourist experience; these tourists can then pay higher
fees that can be utilized for the conservation of the tourism environment. In line with the study results of
Suryade et al. [23] and Sasela [24], the flow that occurs is that investment will provide space for infrastructure
development that can support activities that attract tourists.

Quadrant Il (relay), is a quadrant that is considered very important and requires special attention from
policymakers because the variables located in this quadrant are elements of the process that will greatly
determine the final result later. According to Ariyani and Fauzi [25], these factors are highly vulnerable and
unpredictable in achieving sustainable development because any interference with these elements will have
a significant impact on the entire system. In the results of this analysis, the variables included in quadrant Il
were types of tourists, community income, networks, destination governance, tourist information, and
guidance. The types of tourists visiting Bogor City have varied backgrounds. Scientific tourism is a type of
special-interest tourism whose target markets are academics, researchers, students, lecturers, and educators
who are curious and interested in conducting scientific activities in Bogor City. Therefore, this type of tourist
is very important but depends on the promotion or information provided by various objects and attractions
of scientific tourism. Community income is important because, if a tourist area is developed, it will affect the
income of the community around the area. Therefore, this variable is highly dependent on the investment
made to improve the infrastructure of the tourist area to support the economy of the local community.

This journal is © Ilhami et al. 2024 JPSL, 14(4) | 762



The third quadrant (bottom right) is referred to as the "output" factor, which is characterized by a small
influence but a large dependency. In this study, three factors were identified: the tourist community, level of
visitation, and security. The fourth quadrant (bottom left) is a variable referred to as "autonomous" which is
characterized by a small influence and a small dependency. In this study, three variables fell into this category:
climate comfort, tourist satisfaction, and service quality. As Figure 5 shows, the wealth of tourist destinations
strongly influences the number of visits, networks, information and services, and destination management.
Climate comfort had the weakest influence among the other variables. The motivation of scientific tourism
tourists may be very strong, so they are not affected by existing climate conditions.
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Figure 5. Seventy-five percent of the direct influence graph from the MDI matrix (Micmac analysis).

MDI Matrix Mil Matrix

Rank Variabel Variabel

1 11-Promotion 11 - Promotion
2 2-Trsm_resou 18 - Regul_Poli

3 18 - Regul_Poli >< 2-Trsm_resou

4 3 - Infra >< 6 — Invest_fin

5 6 — Invest_fin 3 —Infra

6 16 — Research_E 16 — Research_E
7 7 — Tourism 7 —Tourism

8 4 — Com_Income 4 - Com_Income
9 8 — Inform_guid 8 — Inform_guid
10 13 -=Com_Engmt 13 —=Com_Engmt
11 14 - Desti_Gove 14 - Desti_Gove
12 17 — Networks 17 — Networks
13 1- Climate_am 1 - Climate_am
14 5 — Tourism_visit 5 — Tourism_visit
15 9 — Satisfacti 9 — Satisfacti

16 15 <Tourism_com 15 =Tourism_com
17 12 — Safety 12 —Safety

18 10— Qual_serv 10 —Qual_serv

Figure 6. MDI Matrix and MII Matrix comparative ranking based on their respective influences (Micmac analysis).
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Figure 6 explains the scores between variables based on their influence and transfer, after accounting for
indirect impacts. For example, tourism resources originally located in the 2™ position, were moved to the 3™
position and replaced with regulations and policies. After considering indirect effects, other variables, such
as infrastructure changed from 4t to 5 position, while investment and funding increased from 5% to 4t
position. These results indicate that promotion, regulation and policy, tourism resources, investment and
funding, infrastructure, research, and educational institutions are the six most important variables in the
planning of scientific tourism development in Bogor.

Analysis of the Most Influential Actors (Actors)

The selected actors are listed in Table 4 based on the analysis results. There are 18 actors involved in planning
the development of scientific tourism in Bogor, which are divided into three organizational groups:
government, society, and the private sector. The Variable Objectives identified in the preliminary study are
divided into four dimensions: (1) the ecological dimension, which pertains to enhancing the standard of
tourism locations and augmenting the deficiency of infrastructure networks; (2) the economic dimension,
which is to develop tourism business investment; (3) social dimension increasing promotion, and brand
image; and (4) enhancing governance and forming partnerships and networks with research and education
organizations.

Table 4. Actors influencing the planning of scientific tourism development in Bogor City.

No. Actor Codification Group
1 Dewan Perwakilan Rakyat Daerah (DPRD) DPRD Government
2 Bogor City Government Govern Government
3 Bogor City Tourism and Culture Office Disparbud Government
4 Public Works and Spatial Planning Office DPUPR Government
5 Bogor City Education Office Disdik Government
6 Ministry of Agriculture Kementan Government
7 Ministry of Environment and Forestry KLHK Government
8 Badan Riset dan Inovasi Nasional (BRIN) BRIN Government
9 IPB University IPB Government
10  PT Kereta Api Indonesia (KAI) KAl Government
11 PT POS Indonesia POS Government
12 Entrepreneur bsnsman Private
13 Tourism Support Sector (Hotels, Restaurants, etc.)  Trsm_sect Private
14  Tourism Destination Manager Tourism Dest_man  Private
15  Cultural Figure cultural_fig Community
16  Lembaga Swadaya Masyarakat (LSM) LSM Community
17  Tourists tourists Community
18  Local community Local_com Community
L] [v]
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Figure 7. Level of impact and interdependencies among the parties participating in Scientific Tourism Planning in

Bogor City.
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In Figure 7, the actors in quadrant | (i.e., those with high influence and low dependency) are the Bogor City
Government, DPRD, BRIN, and Ministry of Agriculture and Ministry of Environment and Forestry. Consistent
with the results of Flérez et al. [17], sustainable tourism development should be planned and managed by
community stakeholders. Local governments should solicit broad and direct community participation, which
can influence decision making and ensure an equitable distribution of benefits to all stakeholders. To
maximize community participation, citizens should have adequate access to various communication channels
such as the Internet, email, and mass and print media. In quadrant Il, actors that have high influence and
dependency are the Education Office, IPB, Bogor City Tourism and Culture Office, Entrepreneurs, PT POS, PT
KAl, Dinas Pekerjaan Umum dan Penataan Ruang (DPUPR). This means that actors in this quadrant in carrying
out their functions on scientific tourism depend on policies issued by actors in quadrant I.

Graph of order 3 convergences between actors Graph of order 3 divergences between actors
/
1 J1s
. Local_com

HOLDWH Y1103 HO6d 3
[E e E = i)

\Weakest divergences
— \wezk divergences
— Moderate divergences
= Strong divergences
—— Strongest divergences

(a) (b)

Weakest convergences
— nlezk convergences
—— Moderate convergences
—— Strong convergences
= Strongest convergences

Figure 8. (a) Graph of order 3 convergences between actors, (b) Graph of order 3 divergences between actors at 75%
percentage (Mactor analysis).

Actors in quadrant Il in the influence of scientific tourism are related to quadrant Ill, low influence, and high
dependence, that is, Cultural Figures, Tourism Support Sector (hotels, restaurants, etc.), and Tourism
Destination Managers. Quadrant IV, low influence, and low dependency refer to Local Communities and
NGOs. The convergence graph (Figure 8a) shows the proximity of the actors to each other. The strongest
convergence is with the Bogor City government, which is connected to BRIN, the Ministry of Agriculture, the
DPRD, and KLHK. The four actors have close interests. These actors play a significant role in supporting the
success of scientific tourism development. Policies by the actors in an agency affect other actors. The
divergent graph (Figure 8b) shows the tension between tourists and the government (a strong divergent
relationship). This is because the development of scientific tourism requires strong synergy between the
government and tourists, where tourists are the most affected users. Figure 9 shows that the government
had the highest mobilization score of 29.1. This is consistent with the results reported by Rahardjo et al. [9],
where the score indicates that the government plays a vital role in mobilizing the goal of improving promotion
and brand image with a score of 58.2. Improving promotion is a priority because promotion is the key to
whether tourism development continues.

The results of the mobilization analysis (bottom row) show the objectives expected to be the main strategic
issues in obtaining responses from stakeholders. In this analysis, the goal considered important by
stakeholders was to improve promotions. The next priority is to improve tourism governance and develop
networks/partnerships with research and education institutions to build tourism resource capacities. In line
with research by Yuniarti et al. [26], tourist attractions can be developed with efforts to make promotional
and marketing efforts and minimize accessibility constraints through the provision of transportation capital
infrastructure, followed by development and good management, and the availability of sufficient supporting
facilities and infrastructure because tourists not only enjoy the attraction but also want to enjoy facilities that
can provide satisfaction. Promotion is crucial to the growth of the tourism industry. The number of foreign
and local tourists visiting Bogor City is greatly impacted by the marketing initiatives that are run [27].
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Figure 9. 3 MAO Matrix: Weighted locations of objectives between actors (Mactor analysis).

Figure 10 shows that the four objectives have a strong attachment or closeness related to the position of the
actor: improving tourism governance, improving the quality of tourist destination wealth, developing
networks/partnerships with research and education institutions in the context of tourism resource capacity,
and improving promotion and brand image. This means that achieving these four objectives did not result in
significant obstacles. Regarding other objectives, coordination and collaboration are needed to reach an
understanding so that the objectives can be achieved. The governance required here is in the form of a
strategic tourism plan that aims to ensure effective governance to build tourism development, and the
challenge is to manage the increasing number of tourists and markets [28]. Meanwhile, the Promotion
variable, according to Gunn [29], is one of the important components in planning tourism in the supply
aspect, in addition to other components, such as tourist attractions (tourist destinations), services,
information, and transportation. Therefore, the promotion of scientific tourism is very important to support
the success of its development in Bogor. In addition, increasing destination wealth here is in line with Fandeli
[30], who showed that more potential tourist attractions in an area will attract more tourists to visit the area.

m Tata kelola m
o
| Infrastruktur I
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Figure 10. Linkages between objectives related to Scientific Tourism Development Planning in Bogor City.
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Scientific Tourism Development Planning Strategy

The results of the Micmac and Mactor analysis above can be synthesized and made into a pattern of
recommendations in the form of a sustainable scientific tourism development planning strategy in Bogor City
by considering economic, socio-cultural, and environmental elements (Figure 11). The figure shows that all
components of scientific tourism influence each other. Key variables and actors are interrelated in shaping
sustainable tourism destinations. This strategy was developed by examining the sociocultural aspects of
scientific tourism areas in the form of historical buildings and the involvement of surrounding communities
associated with the development of tourist destinations and infrastructure to increase the income and
economy of local communities without negatively impacting the physical, social, and cultural environment of
a tourist destination [28]

SocioCulture }

O

_/_\ Key Variables of Sclentlflc Key Actor of Scientific /_\'[ Environment
Economv Tounsm Tourism A\/
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ObJEClIVES

Scientific Tourism Strategies ]

Figure 11. Sustainable scientific tourism strategy in Bogor City.

As a key actor, the government can determine the policies carried out to preserve the scientific tourism
environment to be sustainably contained in planning documents, which are in accordance with applicable
regulations, space management, development planning, and land use or landscape protection [31]. As in the
development of tourism in Iran, the government plays a very important role Choi and Sirakaya [32], which
should include sustainable planning and development of destinations, facilities, and services to meet the
needs of current and future travelers [15]. Similar to the findings of this study, destination development and
infrastructure are important variables, as are the roles of the government [33] in formulating this tourism
policy. In addition, developing smart and real tourism requires progress in all areas, including the economic,
environmental, and sociocultural areas [34].

Conclusions

This study identified six key variables that support the success of scientific tourism development planning in
Bogor City: promotion, additional infrastructure, tourist destinations, investments, regulations and policies,
and research and education institutions. Good tourism promotion increases the number of tourist visits. To
increase promotion, it is necessary to develop the quality of scientific tourism destinations both physically
(infrastructure and accommodation facilities) and non-physically (interpretation paths and tour packages
with different alternative themes) so that the number of tourist visits increases and can attract people to
invest. Meanwhile, the key actors that have the most influence on the success of scientific tourism
development planning in Bogor City are the Bogor City Government, DPRD, Ministry of Agriculture, Ministry
of Environment and Forestry, and BRIN. This actor will later implement policies for actors in quadrant I,
namely the Tourism Office, Education Office, IPB as one of the educational institutions, and other institutions
that have a large influence but high dependence. The Micmac actor analysis can be synthesized into a strategy
formulation that connects the influence of actors and factors seen from the sustainable dimensions of
economic, social, cultural, and environmental to realize the goals and produce a sustainable scientific tourism
strategy in Bogor City.

Author Contributions

WTI: Conceptualization, Methodology, Software, Investigation, Writing - Review & Editing; HSA: Writing -
Review & Editing, Supervision; BP: Methodology, Writing - Review & Editing; NK: Writing - Review & Editing.

http://dx.doi.org/10.29244/jps|.14.4.757 JPSL, 14(4) | 767



Author Contributions

There are no conflicts to declare.

Acknowledgment

This study was supported by a scholarship awarded by the Agricultural Extension and Human Resource
Development Agency of the Ministry of Agriculture, Republic of Indonesia.

References

1.

10.

11.

12.
13.

14.

15.

16.

Wirakartakusumah, A.; Ahmad, U.; Arifin, H.S.; Damayanthi, E.; Widanarni; Kusharto, C.M.; Sudradjat;
Rahayu, W.P.; Purwantara, B.; Basuni, S. Policy Brief: Bogor Science City- Bogor Kota llImu: Menuju Kota
Rujukan Dunia; Dewan Guru Besar IPB: Bogor, 1D, 2021; pp. 1-10.

Pawtowicz, J.A. Sustainable Shaping of Urban Spaces in the Environmental Context. Journal of Ecological
Engineering 2017, 18, 59-63, d0i:10.12911/22998993/77164.

Woijciech, J.; Cynarski, D. Scientific tourism self-realisation, dialogue-cultural and sacral dimensions.
Journal of Martial Arts Anthropology 2014, 14, 39-45, doi:10.14589/ido.14.4.5.

Afanasyeva, A.V.; Lovigna, E.V.; Khristov, T.T. Methodological foundations of popular science tourism.
Servis v Rossi i za rubezhom [Services in Rusia and Abroad] 2023, 5-25, doi:10.5281/zenodo.8104849.

Koshim, A.G.; Sergeyeva, A.M.; Saparov, K.T.; Wendt, J.A. Development of scientific tourism at Baikonur
Cosmodrome Kazakhstan. Geojournal of Tourism and Geosites 2019, 24, 267-279,
do0i:10.30892/gtg.24121-358.

Wardana, I.M.; Sukaatmadja, |.P.G.; Ekawati, N.W.; Yasa, N.N.K.; Astawa, I.P.; Setini, M. Policy models
for improving ecotourism performance to build quality tourism experience and sustainable tourism.
Management Science Letters 2021, 11, 595-608, doi:10.5267/j.msl.2020.9.007.

Dewi, L.K.Y. Modeling the relationships between tourism sustainable factor in the traditional village of
Pancasari. Procedia- Social and Behavioral Sciences 2014, 135, 57—63, d0i:10.1016/j.sbspro.2014.07.325.

Tourism Department of Bogor City. Renstra Dinas Pariwisata dan Kebudayaan Kota Bogor Tahun 2019-
2024. 2019. Available online: https://ppid.kotabogor.go.id/asset/images/web/files/renstra-dinas-
pariwisata-dan-kebudayaan-kota-bogor-tahun-2019-2024.pdf (accessed on 19 July 2024).

Rahardjo, M.; Gravitiani, E.; Sasanti, l.LA.; Maret, U.S.; Information, A. Toward sustainable tourism:
Insights for mactor analysis in Ngebel Lake. Economics Development Analysis Journal 2023, 12, 396—-407.

Pambudi, H.D.A.; Kurniasari, N. Pengaruh politik pembangunan terhadap kesejahteraan masyarakat.
Jurnal Riset Perencanaan Wilayah dan Kota 2021, 1, 107-114, do0i:10.29313/jrpwk.v1i2.378.

Godet, M.; Durance, P. Strategic Foresight for Corporate and Regional Development; UNESCO Publishing:
Paris, France, 2011;

Fauzi, A. Teknik Analisis Keberlanjutan; PT Gramedia Pustaka Utama: Jakarta, ID, 2019;

Andrea, Y.; Mosquera, L.; Felipe, S.; Ramirez, N. Prospectiva de turismo sostenible en el Desierto de la
Tatacoa para el aino 2032. Crecer Empresarial Journal of Management and Development 2023, 4, 40-47,
doi:10.25054/25905007.3770.

Kahnooj, S.R.H.; Qeidari, H.S.; Anabestani, A.; Shahdadi, A. Research paper identifying the challenges
facing the development of rural tourism entrepreneurial business ecosystem (Case study: Sarduiyeh
District in Jiroft County). Journal of Rural Research 2022, 12, 700-715.

Benjumea-Arias, M.; Castaneda, L.; Valencia-Arias, A. Structural analysis of strategic variables through
MICMAC use: Case study. Mediterranean Journal of Social Sciences 2016, 7, 2039-9340,
doi:10.5901/mjss.2016.v7n4p.

Wijayanto, Y.; Fauzi, A.; Rustiadi, E.; Syartinilia. Development of sustainable urban railway service model
using Micmac-Mactor: A case study in Jabodetabek Mega-Region Indonesia. International Journal of
Sustainable Development and Planning 2022, 17, 135-146, doi:10.18280/ijsdp.170113.

This journal is © Ilhami et al. 2024 JPSL, 14(4) | 768



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Flérez, M.F.; Linares, J.F.; Carrillo, E.; Mendes, F.M.; de Sousa, B. Proposal for a framework to develop
sustainable tourism on the Santurban Moor, Colombia, as an alternative source of income between
environmental sustainability and mining. Sustainability 2022, 14, 1-25, doi:10.3390/su14148728.

Fartash, K.; Khayatian, M.; Ghorbani, A.; Sadabadi, A. Interpretive structural analysis of interrelationships
of the Sustainable Development Goals (SDGs) in Iran. International Journal of Sustainable Development
and Planning 2021, 16, 155-163.

Diaz, M.R.; Espino-Rodriguez, T.F. determining the sustainability factors and performance of a tourism
destination from the stakeholders’ perspective. Sustainability 2016, 8, 1-17, doi:10.3390/su8090951.

Sari, F.; Suyuthie, H. Pengaruh promosi terhadap keputusan berkunjung wisatawan ke objek wisata
Green House Lezatta Kabupaten Agam. Jurnal Kajian Pariwisata dan Bisnis Perhotelan 2020, 1, 72-76,
doi:10.24036/jkpbp.v1i2.6772.

Stukalo, N.V.; Krasnikova, N.A.; Krupskyi, O.P.; Redko, V.Y. Promotion Sustainable tourism in global
economy. In Proceedings of 4th International Rural Tourism Congress, Supetar, Croatia, 9—12 May 2018;
pp. 253-266.

Bottrill, C.G.; Pearce, D.G. Ecotourism: Towards a key elements approach to operationalising the
concept. Journal of Sustainable Tourism 1995, 3, 45-54, doi:10.1080/09669589509510707.

Suryade, L.; Fauzi, A.; Achsani, N.A.; Anggraini, A. Variabel-variabel kunci dalam pengembangan Kawasan
Ekonomi Khusus Pariwisata (KEK) berkelanjutan di Mandalika, Lombok Tengah, Indonesia. Jurnal
Kepariwisataan: Destinasi, Hospitalitas dan Perjalanan 2022, 6, 16—30, doi:10.34013/jk.v6i1.327.

Sasela, N. The study of tourism’s infrastructure investment in Gangga Island Likupang County. Journal of
Business and Economica 2008, 7, 66—79.

Ariyani, N.; Fauzi, A. Analisis tipologi variabel strategis pada pengembangan kawasan ekowisata Kedung
Ombo. Jurnal Wilayah dan Lingkungan 2019, 7, 196—207, doi:10.14710/jwl.7.3.196-207.

Yuniarti, E.; Soekmadi, R.; Arifin, H.S.; Noorachmat, B.P. Analisis potensi ekowisata Heart of Borneo di
Taman Nasional Betung Kerihun dan Danau Sentarum Kabupaten Kapuas Hulu. Journal of Natural
Resources and Environmental Management 2018, 8, 44—54, doi:10.29244/jps|.8.1.44-54.

Musthofa, B.M.; Kanisa, P.A.; Mukhlish, B.M. Bogor City Tourism Promotion Strategy through the
Calendar of Events 2022. Proceedings 2022, 83, 1-17, doi:10.3390/proceedings2022083017.

Candia, S.; Pirlone, F.; Spadaro, I. Integrating the carrying capacity methodology into tourism strategic
plans: A sustainable approach to tourism. International Journal of Sustainable Development and
Planning 2020, 15, 393-401, d0i:10.18280/ijsdp.150317.

Gunn, C.A. Tourism Planning: Basics, Concepts, Cases; Taylor & Francis: London, UK, 1994; ISBN 978-084-
481-743-9.

Fandeli, C. Pengertian dan Konsep Dasar Ekowisata. 2000. Available online: https://www.academia.edu
/6622728/Pengertian_dan_Konsep_Dasar_Ekowisata (accessed on 19 July 2024).

Bazan-Krzywoszanska, A.; Mrdowczynska, M.; Tront, S. GIS technology, 3D models and mathematical
models as a tool for assessing development capabilities of flood risk land to make arrangements of
municipal planning documents. Journal of Ecological Engineering 2019, 20, 25-33,
doi:10.12911/22998993/93866.

Choi, H.S.C.; Sirakaya, E. Sustainability indicators for managing community tourism. Tourism
Management 2006, 27, 1274-1289, doi:10.1016/j.tourman.2005.05.018.

Brokaj, R. Local government’s role in the sustainable tourism development of a destination. European
Scientific Journal 2014, 10, 1857-7881.

Ivars-Baidal, J.A.; Vera-Rebollo, J.F.; Perles-Ribes, J.F.; Femenia-Serra, F.; Celdran-Bernabeu, M.A.
Sustainable tourism indicators: What’s new within the smart city/destination approach?. Journal of
Sustainable Tourism 2021, 2, 1-33, doi:10.1080/09669582.2021.1876075.

http://dx.doi.org/10.29244/jps|.14.4.757 JPSL, 14(4) | 769



