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Why is adaptive policy important 
in geosite governance as an effort 
to realize sustainable tourism in 
the Toba Caldera Geopark area of 
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Geosites as geopark assets not only have ecological and geological value, but 
also socio-cultural and sustainable economic value for local communities. The 
purpose of this study is to analyze the importance of adaptive policies in geosite 
governance by considering environmental dynamics, community involvement, 
and global challenges including climate change and sustainable tourism. The 
research method used a mixed methods approach with a sequential explanatory 
design. Quantitative data were obtained through a survey of stakeholders involved 
in geosite management, then analyzed using Partial Least Squares-Structural 
Equation Modeling (PLS-SEM) to examine factors influencing the effectiveness of 
adaptive policies. Furthermore, qualitative analysis was carried out to strengthen 
the quantitative results and provide contextual understanding. The results show 
that adaptive policies have a significant role in increasing the effectiveness of 
geosite governance in realizing sustainable tourism through existing local values. 
Then, the main contributing factors are cross-sector collaboration, recognition 
of local wisdom, and policy flexibility in responding to changing socio-economic 
and environmental conditions. Thus, adaptive policies are seen as an important 
foundation in realizing the sustainability of the Toba Caldera Geopark and supporting 
the achievement of the Sustainable Development Goals (SDGs).
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1 Introduction

Indonesia’s national development agenda is stated in Asta Cita, which emphasizes the 
importance of sustainable development that balances environmental, economic and social 
aspects. In line with Asta Cita 2, namely strengthening a productive, independent and 
competitive economic system and in it emphasizing the development of tourism as a leading 
sector based on local wisdom, culture and environmental sustainability, then in the 
development of adaptive geosites in the Toba Caldera Geopark Area of Samosir Regency in 
line with the spirit of Asta Cita can make tourism a local economic motor that is also an 
instrument for preserving nature and culture (Pariwisata, 2025; Utara, 2025). In addition, Asta 
Cita also emphasizes the development of superior and character-based human resources, 
which is directly related to community participation in geosite management. One of the 
UNESCO Global Geopark areas in Indonesia is the Toba Caldera Geopark and has 16 Geosites 
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located in seven districts in the Lake Toba area, and 5 geosites are in 
Samosir Regency (Utara, 2025), as shown below:

Figure 1 shows that the 5 geosites in Samosir Regency consist of: 
(1) Pusuk Buhit; (2) Tele  – Euphrata; (3) Hutatinggi; (4) Batak 
Museum Simanindo; (5) Ambarita – Tuk Tuk – Tomok. Thus, El 
Hamidy and Errami (2025), Sartori Peruzzo et al. (2025), and Sibarani 
et al. (2025) geosites are not only geological formations but also 
include cultural and historical sites that strengthen the identity of the 
Toba Caldera Geopark as a world geological and cultural heritage, and 
the management of the Toba Caldera Geopark geosite in Samosir 
Regency is an integral part of the development agenda in realizing 
sustainable tourism in Indonesia. The Toba Caldera Geopark as one 
of the UNESCO global Geoparks (UGGp) faces complex challenges 
in maintaining a balance between conservation, education and 
economic development of local communities (Sibarani et al., 2025; 
Utara, 2025). The Toba Caldera Geopark Geosite is a highly developed 
tourist destination in Samosir Regency because it is not only an 
important asset for the region but also because it has very high 
geological, ecological and cultural (Hajar et al., 2025; Hajar, 2020; 
Sibarani et al., 2025).

The governance geosite located in the Toba Caldera Geopark in 
Samosir Regency still faces limitations, particularly in the aspects of 
inter-institutional coordination, community participation, and the 
integration of local wisdom. This area also faces challenges in realizing 
sustainable tourism, including environmental changes and conflicts 
of interest that have led to low levels of local community participation 
and readiness to face the 2025 UNESCO revalidation (Pariwisata, 
2025). However, the achievement of sustainable tourism in Samosir 
Regency is also evidenced by the achievement of PAD realization in 
the tourism sector, which experienced a significant increase, especially 
in 2024 which saw an extra increase with an achievement of Rp 

52,969,977,722, thus showing extraordinary growth compared to the 
previous year, namely 2023 which showed the realization of PAD of 
Rp 13,617,270,000 which experienced a decrease in the previous year, 
namely Rp 16,470,710,000 in 2022 (Samosir, 2024).

The explanation shows that the performance of the tourism sector 
is experiencing rapid recovery and growth, where 2024 can be 
interpreted as a result of strengthening sustainable tourism policies, 
adaptive geosite management and multi-level collaboration between 
local governments, national and international institutions such as 
UNESCO in the development of the Toba Caldera Geopark Area. 
Thus, the increase in PAD in the tourism sector is also an indicator of 
the success of adaptive governance and policies in Samosir Regency. 
The increase in PAD in the tourism sector is also supported by the 
growth rate of tourist visits in Samosir Regency, namely an increase in 
tourist visits in 2024, namely 1,761,427 people (domestic tourists) and 
15,705 people (foreign tourists) where in 2023 the number of tourist 
visits was around 997,722 people (domestic tourists) and 10,950 
people (foreign tourists).

According to data from Samosir and dan (2025), since 2021, the 
growth of tourist visits to Samosir Regency has increased significantly, 
especially in the 5 Samosir geosite areas. Research results from Fauzi 
and Misni (2016), Hajar et al. (2022), Zwiers (2018) also confirm an 
increase in the number of tourists, but the level of local community 
participation in decision-making regarding geosite management 
remains low, this is due to community dissatisfaction with the geosite 
management, which has led to conflict within the community. 
Furthermore, geosite governance is also influenced by the Toba 
Caldera Geopark, which has received a yellow card from UNESCO, 
hampering tourism development at the geosite. Therefore, these issues 
are interrelated and require an integrated approach to achieve effective 
governance at the geosite in Samosir Regency (Pariwisata, 2025). Thus, 

FIGURE 1

Map of the Toba Caldera Geopark geosite area.
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an adaptive geosite management policy that involves all levels of 
society is crucial. This involvement of all parties aims to maintain 
sustainable tourism, oriented toward developing local values inherent 
in all geosites in Samosir Regency, including culture, nature, and 
other resources.

The effort to involve the entire community in the governance of 
the Toba Caldera Geopark geosite in Samosir Regency is also one of 
the steps taken by the local government together with the Toba 
Caldera Geopark Agency, to obtain a green card from UNESCO for 
the Toba Caldera Geopark again (Kementerian Pariwisata Republik 
Indonesia, 2025). This approach is also an important step in 
formulating adaptive policies for tourism development in Samosir 
Regency, without eliminating the local values that exist in the Toba 
Caldera Geopark geosite so that it can continue to be preserved and 
become a priority tourist attraction in sustainable tourism. The 
approach in question is adaptive governance, because of its dynamic, 
collaborative, and responsive nature to change and provides solutions 
to problems faced so that it is relevant in this research (Cleaver and 
Whaley, 2018; Steelman, 2022). Moreover, the governance of geosites 
in Samosir Regency, requires education for the community to be able 
to continue to maintain and preserve it so that it can support 
sustainable tourism in Samosir Regency.

According to Hossain et al. (2025), Nandini et al. (2024), and 
Sharma-Wallace et al. (2018), Adaptive governance is a governance 
approach that emphasizes multi-stakeholder collaboration, flexibility 
and adaptive capacity in facing socio-ecological uncertainty. So, 
Hartman (2021), Lindsay et al. (2014), and Mergel et al. (2021) that 
adaptive governance, as a very relevant approach in the latest 
paradigm in public administration, namely New Public Governance 
(NPG), where the government is not the only actor but there are other 
parties that must cooperate with each other, namely the community, 
indigenous communities, the private sector and international 
institutions (UNESCO), so that it emphasizes cross-sector 
collaboration. So, this is what causes the relevance of adaptive 
governance in this study, because it can emphasize collaboration 
between stakeholders to accommodate environmental changes, 
policies and the needs of local communities and minimize the 
occurrence of conflict in the governance of the Toba Caldera Geopark 
geosite in Samosir Regency.

The shift in public administration in the era of governance society 
has provided a transformation for the concept of sustainable tourism 
through adaptive governance (Andersson et al., 2022; Madan and 
Ashok, 2023), which has shifted the paradigm of government 
management from a traditional hierarchical bureaucratic model to a 
more collaborative, responsive, and network-based governance 
pattern. This shift not only affects the implementation of sustainable 
tourism but also has an impact on the legitimacy of its policies. 
Because in public administration, policy legitimacy does not only 
come from legal or bureaucratic authority, but also from community 
acceptance. This is related to the placement of cultural values, norms, 
and community participation as the basis for formulating and 
implementing policies. Therefore, in accordance with what was 
explained (Huang et al., 2025; Lestari et al., 2022), the local 
government and the management body of the Lake Toba Geopark 
must be able to adjust the governance of geosites in the Toba Caldera 
Geopark Area to international standards (conservation, education, 
sustainability), so that multi-level governance occurs between local, 
national, and global. Thus, this study not only shows advanced geosite 

governance in the domestic space but can refer to the development of 
public administration through adaptive policies in the era of 
globalization, thereby creating multi-level collaboration in geosite 
governance in Samosir Regency.

Multi-level collaboration in geosite governance in the Toba 
Caldera Geopark Area in Samosir Regency is a concrete example of 
public administration practices involving local, national, and global 
actors. This is consistent with (Ansell and Gash, 2008; Folke et al., 
2005; Gash, 2022), who explain the importance of cross-sector and 
cross-actor collaboration in achieving complex public goals, thereby 
strengthening the sustainability and legitimacy of governance and 
realizing good governance in the partnership-based tourism sector 
(Álvarez, 2020). Therefore, this research is based on the theories of 
adaptive governance and collaborative governance, as well as policy 
legitimacy, which are expected to realize social legitimacy, cross-level 
collaboration, and the desire for locally-wisdom-based tourism within 
a global public administration framework.

2 Conceptual framework

The focus of this research is directed at the relationship between 
adaptive policies, geosite governance and sustainable tourism in the 
Toba Caldera Geopark Area, especially Samosir Regency. This 
research is also based on the framework of public administration 
development, which started from a rigid and centralized bureaucracy, 
then shifted to an emphasis on efficiency, effectiveness and a market 
approach through the New Public Management (NPM) paradigm 
(Arbolino et al., 2021; Blackstone et al., 2017), then there was a 
transformation in the development of public administration in the 
digitalization era, emphasizing multi-actor collaboration, community 
participation and networks (network governance) through the New 
Public Governance (NPG) paradigm (Lindsay et al., 2014; Maurer, 
2017; Mergel et al., 2021). Referring to this development, the focus of 
this research uses an adaptive governance approach that strengthens 
institutional capacity to be responsive, flexible, and able to face 
environmental, social, cultural, economic and ecological uncertainties. 
Thus, adaptive governance becomes the main conceptual framework 
in the Toba Caldera Geopark Area in facing global dynamics 
(UNESCO legitimacy), national (super priority destination) and local 
(Toba Batak wisdom) (Hajar, 2020).

In the public administration paradigm of New Public Governance 
(NPG), according to Batory and Svensson (2020) and Herizal et al. 
(2020) the government is no longer viewed as a single actor but as an 
enabler that facilitates interaction and cooperation between actors, 
ranging from local communities, indigenous communities, business 
actors, academics and even media institutions. This transformation of 
public administration makes decision-making more open, 
participatory and inclusive so that it is in accordance with the needs of 
society and global dynamics. Hence, herein lies the importance of an 
adaptive governance approach in the management of the Toba Caldera 
geosite in Samosir Regency. Adaptive policy in public policy literature 
is understood as an approach that emphasizes flexibility, continuous 
learning, multi-actor participation, and the ability to respond to 
changes in the external and internal environment. According to 
Naswar et al. (2024) and Sadat and Lawelai (2025), adaptive policy 
assumes that uncertainty is inevitable in the development process, so 
policy strategies must be designed to adapt to changing conditions and 
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community needs. Adaptive policy in the Toba Caldera Geopark area 
means that geosite governance does not only rely on formal regulations 
from the central and regional governments, but is also open to input 
from local communities, traditional leaders, tourism actors, and 
tourists. Thus, the resulting policy is more responsive to real challenges, 
such as environmental degradation, land use conflicts of interest, 
climate change, and the dynamics of the global tourism market. 
Meanwhile, geosite governance refers to a series of mechanisms, rules, 
practices, and interactions that regulate the use and preservation of 
geosite areas as tourism assets and geological heritage. This governance 
is multidimensional, encompassing economic, social, cultural, 
environmental, and institutional aspects.

The Toba Caldera Geopark area has 16 Geosites located in seven 
regencies in the Lake Toba area, and 5 of these geosites are located in 
Samosir Regency, where the geosites are not only geological 
formations but also cultural and historical sites that strengthen the 
identity of the Toba Caldera Geopark, (Sibarani et al., 2025) as a world 
geological and cultural heritage. Therefore, adaptive policies are a 
crucial factor in geosite governance, as well as how these policies can 
realize sustainable tourism in accordance with the direction of 
national development, SDGs goals, and the Asta Cita agenda of the 
Indonesian government. Therefore, Hajar et al. (2025) and 
Rosenbloom (2016) emphasized that adaptive policies are formulated 
as the main axis that connects the dimensions of geosite governance 
with the achievement of sustainable tourism goals. The Toba Caldera 
Geosite is not just a natural tourist attraction, but also a living space 
for local communities, steeped in traditional Batak wisdom. Therefore, 
effective governance must balance geological preservation, local 
economic empowerment, and cultural identity strengthening. 
Top-down governance often fails to address on-the-ground needs, 
necessitating an adaptive approach that enables cross-sector and 
cross-actor collaboration (Morris et al., 2016; Nandini et al., 2024). 
Therefore, sound and adaptive geosite governance can achieve 
sustainable tourism in the Toba Caldera Geopark in Samosir Regency, 
through the implementation of good governance principles in the 
management of the geopark’s natural, cultural, and tourism resources.

According to Farsari (2023), Nunkoo (2017), Subair et al. (2025) 
sustainable tourism is defined as tourism activities that meet the needs 
of current tourists without compromising the ability of future 
generations to meet their own needs, this concept is based on three 
main pillars: economic, environmental, and socio-cultural. In the 
development of the Toba Caldera Geopark area, the concept of 
sustainable tourism means ensuring that tourism development does 
not damage the natural beauty, does not displace local communities 
from their living space, and continues to contribute to regional 
economic growth. Thus, Challies et al. (2017) and Sadat and Lawelai 
(2025) this is where adaptive policies are important in geosite 
governance, because adaptive policies provide a foundation for 
flexibility in geosite governance. For example, in the face of a surge in 
tourist visits that has the potential to damage the ecosystem, adaptive 
policies allow local governments to change management strategies, 
such as limiting the number of visitors, implementing quota-based 
electronic tickets, or diverting tourists to alternative destinations.

Adaptive policies are a prerequisite for achieving sustainable 
tourism, as the tourism sector is highly vulnerable to change, including 
climate change, market trends, and global policies. Adaptive policies 
facilitate the integration of sustainability principles, as decision-making 

is not bogged down in rigid bureaucratic procedures but rather 
responsive to dynamics (Lundén and Varnajot, 2024; Pahl-Wostl, 2019). 
Therefore, adaptive policies serve as a key instrument for bridging short-
term needs (tourism economic growth) with long-term goals 
(environmental and cultural sustainability)(Epifani and Valente, 2023; 
Nurjaya, 2022). Furthermore, adaptive policies also facilitate the 
integration of local wisdom into governance. For example, the practice 
of marsiadapari (a Batak community service) can be institutionalized as 
a participatory mechanism for maintaining the cleanliness of geosites. 
Local wisdom serves as social legitimacy and serves as social capital that 
supports community participation. Thus, adaptive policies not only 
respond to changes in the external environment but also internalize 
local socio-cultural values into governance. In constantly changing 
environmental, social, and economic conditions, only adaptive policies 
can ensure the achievement of sustainable tourism (Dolnicar et al., 2023; 
Mandić et al., 2025). This framework also emphasizes the importance of 
cross-actor collaboration, integration of local wisdom values, and the 
capacity of local bureaucracies and communities in managing 
sustainable tourism based on technology, education, and innovation 
that is long-term oriented and in line with Asta Cita and SDGs.

3 Research method

This research employed a mixed methods approach, a combination 
of quantitative and qualitative methods within a single research 
sequence, with the goal of gaining a more comprehensive understanding 
of the phenomenon under study (Creswell, 2018; Hatipoglu et al., 2016). 
An explanatory sequential design was chosen because it combines the 
strengths of quantitative analysis in examining relationships between 
variables with the depth of qualitative analysis to explain findings more 
contextually. The initial stage was a case-based exploratory study aimed 
at identifying the characteristics of the phenomenon and formulating 
relevant variables related to geosite governance, local wisdom, and 
adaptive policies within the concept of sustainable tourism. Furthermore, 
the quantitative stage, using SEM-PLS, was chosen as the primary 
analysis technique for quantitative data for several reasons: its ability to 
analyze complex relationships between latent variables, including 
mediating or moderating variables that emerge in policy and governance 
studies. It also does not require data to be normally distributed, making 
it more flexible for limited sample sizes such as this study.

PLS-SEM was chosen because it is relevant for exploratory research, 
capable of analyzing highly complex structural models, and can still be 
used with relatively small sample sizes (Hair et al., 2019). However, in 
line with the principle of external validity, this study does not claim to 
generalize the results to the broader population of 79,437,000 people. 
The sample size was 79 respondents, representing only approximately 
0.10% of the population, at a 95% confidence level. According to Ringle 
et al. (2024) this sampling model is considered valid as exploratory 
research, not statistically generalizable. According to Thangiah et al. 
(2020), this exploratory stage is not intended to conduct statistical 
generalizations but rather to formulate an initial research model 
tailored to the complex, contextual nature of the phenomenon, 
involving multi-level interactions between actors in policy governance. 
Therefore, it can be concluded that the use of SEM-PLS can 
simultaneously measure construct validity and reliability, thereby 
increasing the accuracy of the adaptive policy model testing results. 
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Therefore, SEM-PLS aligns with the objective of this study, which is to 
analyze the importance of adaptive policies in geosite governance.

The next stage is qualitative analysis, which is used to interpret the 
quantitative results in more depth, explore the rationale behind the 
empirical findings, and synergize them with a public administration 
perspective in the context of adapting geosite management policies. This 
allows for a comprehensive understanding of the dynamics of adaptive 
governance and the implementation of local wisdom in sustainable 
tourism. The research design is carried out in two stages, as described 
below (Figure 2).

The integration of quantitative and qualitative results is carried out 
by comparing the results of the SEM-PLS test with the findings of 
qualitative data through document review, which were collected and 
analyzed separately and then compared at the interpretation stage. For 
example, if the quantitative analysis shows that adaptive policies have a 
significant effect on tourism sustainability, then the qualitative analysis 
can explain the social factors that make adaptive policies more effective, 
and the existence of regional regulations that support public participation 
(Sidney, 2020; Singh, 2018). This integration allows the research to 
produce a holistic understanding, where numerical data provides 
empirical evidence, while qualitative narratives enrich contextual 
explanations. The purpose of this integration is to verify the findings, 
enrich the understanding of the causal mechanisms discovered by 
SEM-PLS, and explain inconsistencies between statistical models and 
field reality (contradictions). Thus, the explanatory sequential mixed 
method design is the most appropriate approach to assess the urgency of 
adaptive policies in the governance of the Toba Caldera Geopark geosite.

4 Result and discussion

The Toba Caldera Geopark is an area recognized by UNESCO as 
part of the UNESCO Global Geopark (UGGp) since 2020, and is an area 
resulting from a supervolcanic eruption around 74,000 years ago that 
formed Lake Toba, and in the middle of it is Samosir Island (Pariwisata, 
2025; Utara, 2025). Administratively, the Toba Caldera Geopark covers 

seven regencies in North Sumatra, one of which is Samosir Regency 
which occupies a strategic position because it is in the heart of the lake 
and also contains many important geosites. Samosir Regency is known 
as the center of Batak Toba culture as well as an area that has spectacular 
natural landscapes in the form of lakes, hills, caldera cliffs, and unique 
geological formations (Jayaraju et al., 2023; Zafeiropoulos, 2024) this is 
what makes Samosir a “core area” in the development of the Toba 
Caldera Geopark (Sibarani et al., 2025). The geopark area in Samosir 
has a large tourist attraction, both for domestic and foreign tourists, 
some of the potential that is developing, including (1) Nature-based 
ecotourism such as trekking, panoramic tours, and geological 
observations; (2) Batak cultural tourism with dance attractions, 
traditional gondang music, traditional ceremonies, and typical culinary; 
(3) Spiritual and historical tourism through traditional sites such as Batu 
Hobon or the Tomb of King Sidabutar; and (4) Educational tourism 
through the introduction of the geological processes of the supervolcano, 
the ecosystem of Lake Toba, and the values of local wisdom.

The Toba Caldera Geopark in Samosir Regency is the core of 
global geological and cultural heritage, possessing strategic value for 
Indonesian tourism development (Fauzi and Misni, 2016). Its potential 
to improve community well-being and strengthen the national tourism 
brand is enormous, but its success depends heavily on adaptive, 
participatory, and local wisdom-based governance (Hajar and Arma, 
2024; Sitepu et al., 2021). By strengthening adaptive policies, enhancing 
community capacity, and integrating sustainability principles, this 
geopark will become not only a tourist destination but also a living 
laboratory for education, research, and world heritage preservation.

4.1 Adaptive policy as a strengthening of 
the governance of the Toba Caldera 
Geopark geosite in realizing sustainable 
tourism in Samosir regency

Sustainable tourism in today’s era cannot be separated from the 
need for governance that is responsive to environmental, social, and 

FIGURE 2

Research implementation stages.
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economic changes. This is increasingly important for areas with 
geopark status, as tourism sustainability concerns not only economic 
aspects but also the preservation of geodiversity, biodiversity, and local 
culture (Fathani et al., 2023; Ibrahim et al., 2021; Rosado-González et 
al., 2023). The Toba Caldera Geopark, recognized by UNESCO as part 
of the UNESCO Global Geopark Network, faces complex challenges 
in maintaining a balance between nature conservation, tourism 
utilization, and the well-being of local communities (Hajar et al., 2025; 
Pariwisata, 2025). In Samosir Regency, one of the core areas of the 
Toba Caldera Geopark, geosite governance is key to determining the 
direction of tourism development. The geosites scattered throughout 
the region not only possess geological value but are also closely linked 
to the history, cultural identity of the Toba Batak people, and the 
economic potential of the community. However, static or rigid 
governance often fails to address the dynamics arising from 
development pressures, increasing tourist flows, and global climate 
change. Therefore, a more adaptive approach to policy and governance 
is needed.

Adaptive policies are seen as a crucial tool for geosite management 
to remain relevant and resilient amidst change. According to El 
Hamidy and Errami (2025), Sartori Peruzzo et al. (2025), and Zhuang 
et al. (2024), the fundamental principle of adaptive policies is the 
ability to make continuous adjustments based on experience, learning, 
and changes in the external context. With this approach, geosite 
governance is expected to not only preserve geological and cultural 
heritage but also increase local community participation, strengthen 
the role of local wisdom, and maintain tourism competitiveness 
(Halim et al., 2024; Qiu et al., 2025; Wang, 2024). Based on the results 
of a survey conducted with 79 respondents, the following conclusions 
can be drawn:

Based on Figure 3, the respondents consisted of 79 people with a 
relatively balanced distribution between men (51.9%) and women 
(48.1%). This indicates that participation in the study was fairly 
gender-representative, so the perspectives obtained were not biased 
towards one group. In terms of age, the majority of respondents were 
between 20–30 years (40.5%) and 31–40 years (29.1%). This condition 

indicates that most respondents are still in the productive age group, 
which is generally more adaptive to change and actively involved in 
social and economic activities. Meanwhile, the age groups 41–50 years 
(13.9%) and 50 years and above (16.5%) still contributed, although 
smaller in number, but important because they bring a more mature 
perspective of experience. Judging by occupational background, 
respondents mostly came from the local community (43%), followed 
by MSMEs (20.3%), local tourists (12.7%), foreign tourists (3.8%), and 
tourism managers and awareness groups (6.3%). This composition 
demonstrates that the research involved key actors directly connected 
to the local social and economic context. According to Ramlan et al. 
(2023) and Yenni (2022), the dominant involvement of local 
communities reflects their role as the primary stakeholders 
experiencing the impacts and benefits of the activities. Overall, the 
characteristics of the respondents reflect a fairly balanced diversity in 
terms of gender, age, and profession. This strengthens the validity of 
the research because the data obtained represents various relevant 
groups, ensuring scientifically sound conclusions (Table 1).

The results of the convergent validity test indicate that all 
indicators in each construct have outer loading values above 0.70, thus 
meeting the indicator validity criteria (Hair et al., 2019). The Adaptive 
Governance construct is represented by five indicators (AG1–AG5) 
with loadings between 0.740–0.836. This indicates that all indicators 
have a fairly strong contribution in explaining the concept of adaptive 
governance. The Local Wisdom construct (KL1–KL5) has an outer 
loading of 0.801–0.866 with an AVE value of 0.708, meaning it is able 
to explain more than 70% of the indicator variance. Sustainable 
Tourism also shows high reliability with two main indicators (PB1 and 
PB2) having outer loadings above 0.930 and an AVE of 0.872, 
indicating very strong indicator consistency. Meanwhile, Geosite 
Governance has three indicators (TKG1–TKG3) with loadings of 
0.814–0.881, a Cronbach’s Alpha of 0.818, and an AVE of 0.733, which 
means it meets construct validity standards. In terms of reliability, all 
constructs have a Cronbach’s Alpha > 0.70, Composite Reliability > 
0.70, and AVE > 0.50. This proves that the research model has 
excellent internal consistency and adequate convergent validity 

FIGURE 3

Respondent demographics.
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(Gutiérrez Navas et al., 2024; Hair et al., 2019). Thus, all constructs in 
this study can be declared reliable and valid for further analysis in 
testing the structural model (Figure 4).

The results of the structural model test indicate that adaptive 
governance has a positive and significant influence on sustainable 
tourism with a path coefficient of 0.546. This confirms that the more 
adaptive the governance implemented, the greater the opportunity for 
achieving sustainable tourism practices, in line with adaptive 

governance theory which emphasizes the importance of flexibility in 
responding to social and ecological environmental dynamics. 
Conversely, local wisdom was not proven to have a direct influence on 
sustainable tourism (coefficient −0.012), indicating that the role of 
cultural values and traditional practices does not necessarily 
encourage tourism sustainability if not integrated into a formal 
management framework. However, the influence of local wisdom was 
seen to be significant on geosite governance with a coefficient of 0.550, 

TABLE 1  PLS algorithm analysis results.

Construct Indicator Outer 
loading

Cronbach’s alpha rho_A Composite 
reliability

AVE

Adaptive governance

AG1 0,836

0,845 0,851 0,889 0,617

AG2 0,76

AG3 0,777

AG4 0,74

AG5 0,81

Local wisdom

KL1 0,859

0,897 0,902 0,924 0,708

KL2 0,825

KL3 0,854

KL4 0,866

KL5 0,801

Sustainable tourism
PB1 0,938

0,854 0,856 0,932 0,872
PB2 0,93

Geosite governance

TKG1 0,881

0,818 0,821 0,892 0,733TKG2 0,814

TKG3 0,873

Research Data Processing, SEM-PLS 2025.

FIGURE 4

Model structure (p-value).
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indicating that the integration of local norms, traditions, and values 
plays an important role in strengthening the management mechanism 
of geological sites.

Furthermore, adaptive governance also contributes to geosite 
governance with a coefficient value of 0.321, although its influence is 
relatively lower than local wisdom. In turn, geosite governance 
contributes positively to sustainable tourism with a coefficient of 
0.243, confirming its position as a mediating variable that bridges the 
influence of adaptive governance and local wisdom on tourism 
sustainability. Overall, this model shows that 52.2% of the variation in 
sustainable tourism can be explained by the combination of adaptive 
governance, local wisdom, and geosite governance, indicating a 
moderate level of explanatory power. Thus, this finding strengthens 
the theoretical argument that geosite governance is a key instrument 
in channeling local values and adaptive policies towards achieving 
sustainable tourism (Table 2).

The path analysis results show that adaptive governance has a 
positive and significant effect on sustainable tourism (β = 0.546; 
p < 0.001). This is in line with the theory of adaptive governance 
(Folke et al., 2005; Rosenbloom, 2016; Sharma-Wallace et al., 2018), 
which emphasizes the importance of flexibility, multi-stakeholder 
collaboration, and adaptability in facing the dynamics of the socio-
ecological environment. This means that the more adaptive the 
governance implemented, the stronger its contribution to achieving 
sustainable tourism practices. Furthermore, local wisdom has a 
positive and significant effect on adaptive governance (β = 0.550; 
p < 0.001). These findings confirm the theory of social-ecological 
systems (Yeremeyev et al., 2021; Zwiers, 2018), which places local 
knowledge as an important foundation in adaptive natural resource 
management. In other words, the cultural values, traditions, and 

practices of local communities can strengthen a more responsive and 
inclusive adaptive governance system. However, local wisdom did not 
directly influence sustainable tourism (β = −0.012; p = 0.928). This 
indicates that local wisdom does not automatically promote 
sustainable tourism if it is not institutionalized through formal 
governance. This finding confirms that the role of local wisdom is 
more effective when mediated by governance mechanism.

Furthermore, geosite governance had a significant positive effect 
on adaptive governance (β = 0.321; p = 0.002). These results indicate 
a reciprocal interaction, where both formal rule-based geological site 
management and community participation strengthen adaptive 
flexibility in tourism governance. The effect of geosite governance on 
sustainable tourism was found to be positive but not significant 
(β = 0.243; p = 0.084). This indicates that although strengthening 
geosite governance has the potential to promote tourism sustainability, 
its direct effect is still limited, possibly due to limitations in policy 
implementation or other external factors such as infrastructure and 
regulatory support. The mediation effect test showed that local 
wisdom has an indirect effect on sustainable tourism through adaptive 
governance (β = 0.301; p = 0.001). This means that although local 
wisdom does not have a direct impact, it becomes significant when 
articulated in adaptive governance. Adaptive governance has an 
indirect effect on sustainable tourism through geosite governance 
(β = 0.175; p = 0.015). This finding supports the view of governance 
theory (Hajar et al., 20242024) which states that adaptive governance 
practices will be more effective if operationalized through specific 
management units or institutions (in this case geosites).

The research results show that local wisdom does not directly 
influence sustainable tourism. This is understandable because local 
wisdom functions more as social capital and a cultural symbol that 

TABLE 2  Path coefficient.

Original sample 
(O)

Sample mean 
(M)

Standard deviation 
(STDEV)

T statistics (|O/
STDEV|)

P-values

Adaptive governance 

- > Sustainable tourism
0.546 0.548 0.145 3.768 0.000

Local wisdom - > Adaptive 

governance
0.550 0.539 0.085 6.483 0.000

Local wisdom 

- > Sustainable tourism
−0.012 −0.005 0.130 0.091 0.928

Geosite governance 

- > Adaptive governance
0,321 0.335 0.101 3.188 0.002

Geosite governance 

- > Sustainable Tourism
0.243 0.238 0.141 1.732 0.084

Specific indirect effects

Original sample 
(O)

Sample mean 
(M)

Standard 
deviation (STDEV)

T Statistics (|O/
STDEV|)

P-VALUES

Local Wisdom - > Adaptive 

governance - > Sustainable 

Tourism

0.301 0.296 0.093 3.220 0.001

Geosite governance 

- > Adaptive governance 

- > Sustainable tourism

0.175 0.182 0.072 2.452 0.015

Source: Research Data Processing, SEM-PLS 2025.
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requires governance for concrete implementation. Without 
institutional support, cultural values merely become identities without 
a structural impact on sustainability. Kholik and Yusri (2025) and 
Mahrinasari et al. (2024) emphasized that local wisdom only 
contributes significantly when institutionalized in tourism 
management plans. Geosite governance was also found to have no 
direct influence on sustainable tourism. This condition occurs because 
geosite management is often hampered by limited regulations, inter-
agency coordination, and low community participation. In other 
words, geosites can only have a real impact if managed adaptively. El 
Hamidy and Errami (2025) and Sartori Peruzzo et al. (2025) prove 
that geosite management requires institutional flexibility to be able to 
face environmental dynamics and disaster risks. The integration of 
local wisdom in adaptive policies is a dominant factor because the 
Samosir community has traditions, customs, and cultural practices 
relevant to environmental sustainability.

Conversely, adaptive governance has been shown to have a 
positive and significant impact on sustainable tourism. Adaptive 
governance provides room for policy flexibility, cross-stakeholder 
collaboration, and the ability to adapt to change (Challies et al., 2017; 
Gritsenko and Wood, 2022). Thus, tourist destinations are more 
resilient and able to maintain long-term sustainability. Nandini et al. 
(2024) and Sadat and Lawelai (2025) also emphasize that adaptive 
governance is key to strengthening the competitiveness of sustainable 
tourism. Local wisdom has been found to have a positive influence on 
adaptive governance. Cultural values such as deliberation, mutual 
cooperation, and community participation have been shown to be the 
social foundations that foster adaptive governance. In other words, 
local culture is not only a symbol of identity but also a social 
instrument for collective decision-making (Glass et al., 2025; Li et al., 
2023). This finding aligns with Wardani (2023) who showed that local 
wisdom strengthens tourism competitiveness through participatory 
collaboration. Geosite governance has also been shown to have a 
positive influence on adaptive governance. A geosite management 
system that prioritizes conservation, zoning, and local community 
involvement can serve as an initial framework for creating more 
adaptive governance. This aligns with Sartori Peruzzo et al. (2025) and 
Sibarani et al. (2025), which asserts that adaptation-based geosite 
management can increase the effectiveness of risk management while 
supporting sustainable tourism. From a public administration 
perspective, adaptive policies must accommodate these values 
throughout the process of policy formulation, implementation, and 
evaluation. This reflects a paradigm shift from government to 
governance, where local actors become equal partners with 
the government.

This paradigm shift in public administration emphasizes that 
partnerships between government, communities, academics, and the 
private sector can foster multi-level collaboration, resulting in policies 
based on cross-sector dialogue and understanding. Benaddi et al. 
(2021) and Hashim (2024) explains that in modern public 
administration, this collaboration is a form of networked governance 
that encompasses the values of trust, communication, and shared 
responsibility to strengthen policy legitimacy while simultaneously 
enhancing community social capacity. Based on this explanation, it 
can be concluded that the success of the Toba Caldera geosite 
governance no longer depends on a single authority but rather on the 
synergy between actors within an interconnected system. Multi-level 
coordination is one effort to achieve goals in geosite governance in the 

Toba Caldera Geopark Area of Samosir Regency. This is what is called 
governance alignment in public administration, namely the 
harmonization of policies across levels without sacrificing local 
autonomy (Andersson et al., 2022; Tuthaes et al., 2024). Thus, multi-
level collaboration in geosite governance is a new form of public 
administration development that can integrate domestic policies with 
Indonesia’s Asta Cita II and the Sustainable Development 
Goals (SDGs).

Referring to the public administration paradigm in the New 
Public Governance (NPG) era, it combines the principles of 
collaboration, networking, and adaptability (Héritier and Eckert, 
2008; Lindsay et al., 2014). NPG positions the public, government, the 
private sector, and the global community as equal partners in creating 
good tourism governance (Hajar, 2025; Jamal and Camargo, 2018). 
NPG reflects a shift toward democratic, responsive, and sustainability-
oriented governance. Thus, the management of the Toba Caldera 
Geosite is not merely a technical matter of tourism, but rather a 
manifestation of adaptive public administration that combines local 
values, national interests, and global commitments within a 
sustainable governance framework. Therefore, based on this 
collaborative framework, flexible geosite governance can be produced, 
and cultural values can be transformed into concrete strategies for 
realizing sustainable tourism.

4.2 The importance of adaptive policies in 
the governance of the Toba Caldera 
Geopark geosite in Samosir regency

The dynamics of public administration changes in the modern era 
have impacted the governance of the Toba Caldera geosite, caused by 
changes in tourist visits, pressures of cultural commercialization, and 
the dynamics of inter-institutional relations that demand a rapid, 
flexible, and evidence-based policy response. Therefore, adaptive 
policies are considered incapable of addressing the problems faced in 
the governance of the Toba Caldera Geopark geosite in realizing 
sustainable tourism in Samosir Regency, which involves many actors. 
However, on the other hand, the understanding of adaptive policies 
that create performance in policy implementation due to regulatory 
changes that are too rapid or inconsistent, and are not supported by 
strong institutions and clear coordination mechanisms, so that 
accountability cannot be maintained, resulting in the emergence of 
undirected policy changes.

According to Outeda (2024) and Zwang (2019), adaptive policy as 
legitimacy, referring to the perspective of public administration, is a 
fundamental aspect that ensures that the policies taken have a legal 
basis, authority, and recognition at both the national and international 
levels. Global legitimacy for the UNESCO Global Geopark status for 
the Toba Caldera requires geosite governance to be carried out in 
accordance with the principles of good governance (Pariwisata, 2025; 
Utara, 2025). Therefore, this is the role of public administration to 
ensure that national regulations are in line with international 
standards, so that adaptive policies can maintain a global reputation 
and meet the expectations of the international community 
(Fadhlinsyah et al., 2023; Zhiyuan et al., 2020). Thus, adaptive policies 
must also be able to accommodate local values in the process of policy 
formulation, implementation, and evaluation. This is in accordance 
with modern public administration that emphasizes local values and 
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prioritizes community participation (Mergel et al., 2021; Morris et al., 
2016; Velasco, 2020). The integration of local wisdom in adaptive 
policies is a dominant factor because the Samosir community has 
traditions, customs, and cultural practices relevant to 
environmental sustainability.

The governance of the Toba Caldera Geopark in Samosir Regency 
is strategically positioned because it has received international 
recognition from UNESCO as part of the UNESCO Global Geopark 
Network, and in September 2025 it has re-obtained its Green Card 
(Utara, 2025). This status is not only a symbolic achievement, but also 
a major mandate to maintain a balance between conservation, 
education, and sustainable development (Pariwisata, 2025). In this 
context, adaptive policies are seen as important because they enable 
geosite governance to remain responsive to ever-changing social, 
cultural, economic, and environmental dynamics (Hajar et al., 2025; 
Sibarani et al., 2025). Therefore, there are aspects of internal strength 
that are important capital in realizing sustainable tourism in the Toba 
Caldera Geopark Area, especially the geosite (Utara, 2025), namely 
First, UNESCO recognition through the Green Card increases 
international legitimacy and opens up opportunities for global 
cooperation. Second, the rich local wisdom of the Toba Batak people, 
with values such as marsiadapari (mutual cooperation) and habonaron 
do bona (truth as the basis), serves as a social foundation for building 
participatory governance. Third, the beauty of the geology, ecology, 
and culture are major attractions for tourists. Fourth, the application 
of adaptive governance principles has begun to encourage multi-actor 
involvement in management. However, without targeted adaptive 
policies, these strengths risk stagnation and under-management.

This internal strength aspect is also influenced by weaknesses that 
pose challenges in formulating adaptive policies (Farsari, 2023; Yusria 
et al., 2025), namely: (1) coordination between institutions is still 
partial, resulting in frequent program duplication; (2) community 
participation is not yet fully equitable, with local communities more 
often involved in the implementation stage than in the planning stage; 

(3) limited local human resource capacity in digital literacy, waste 
management, and foreign languages limits global competitiveness. 
Inadequate supporting infrastructure (roads, sanitation, waste 
management) also has the potential to reduce the quality of the tourist 
experience. Thus, adaptive policies are important to address these 
weaknesses through increasing community capacity, integrating inter-
institutional roles, and developing environmentally friendly 
infrastructure (Junus et al., 2024; Yang and Ning, 2025).

Furthermore, external challenges resulting from the surge in 
tourism pose pressure on the environment, such as pollution, waste, 
and the risk of damage to the geosite. Cultural commercialization can 
erode the spiritual and social significance of the Toba Batak people 
(Manurung et al., 2020; Nugroho et al., 2021; Sitompul et al., 2020). 
Global uncertainties such as pandemics, climate change, and 
economic crises also have the potential to reduce tourist numbers. 
Furthermore, conflicts of interest between actors (government, 
investors, local communities) can weaken governance (Subair et al., 
2025; Van Bets et al., 2017). Therefore, in facing these challenges, 
adaptive policies serve as dynamic mitigation mechanisms, for 
example by developing adaptive governance-based regulations, 
strengthening participatory monitoring, and developing crisis 
protocols to respond to global uncertainty. Thus, the important factors 
that make adaptive policies highly relevant in the governance of the 
Toba Caldera Geopark geosite in Samosir Regency can be described 
as follows:

The Figure 5 that the local wisdom of the Toba Batak people is 
considered highly relevant and dominant in supporting geosite 
governance. Values such as mutual cooperation (marsiadapari), 
habonaron do bona (truth as the basis), and customary practices in 
natural resource management are important instruments to ensure 
that tourism development aligns with local cultural identity (Siallagan 
et al., 2024; Octavianna et al., 2020). The research results confirm that 
the success of geosite management is largely determined by social 
legitimacy and local community support. This finding aligns with 

FIGURE 5

Level of relevance of adaptive policies in geosite governance.
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research (Ballesteros et al., 2022; Briggs et al., 2022; Zwang, 2019) 
which emphasizes that sustainable geopark management cannot be 
separated from the role of local communities as knowledge holders 
and the importance of global legitimacy in expanding access to 
international networks. However, this research provides a new 
emphasis that in the context of the Toba Caldera, local wisdom is 
more dominant than global legitimacy, in contrast to the case of 
geoparks in China or Europe which place more emphasis on UNESCO 
international standards (Pariwisata, 2025).

The achievement of green card status for the Toba Caldera 
Geopark from the UNESCO Global Geopark Network is a strong 
driving force in the implementation of adaptive policies. Global 
recognition demands the implementation of international standards 
in conservation, education, and sustainable development. Research 
finds that global legitimacy not only enhances the tourism image but 
also strengthens Samosir’s position in attracting international 
investment and collaboration. Global developments toward 
sustainable tourism are relevant for adaptation to local contexts, such 
as research results from Amin et al. (2025), Baltaci (2025), Dangi and 
Petrick (2021) that tourists are now paying greater attention to 
environmental aspects, culture, and authentic experiences. This aligns 
with the natural and cultural richness of the Toba Caldera, which has 
ecological and sociocultural appeal. Adaptive policies are needed to 
manage this trend without sacrificing environmental authenticity and 
sustainability (Astuti et al., 2025; Folke et al., 2005).

The results of the study indicate that inter-institutional 
coordination (local governments, authority bodies, tourism awareness 
groups, business actors, and indigenous communities) remains a 
challenge (Muza, 2024; Wan and Bramwell, 2015). Adaptive policies 
are seen as relevant to unite the interests of various actors and prevent 
overlapping policies, and reflect a moderate but crucial urgency: 
without adaptive coordination, geosite management policies have the 
potential to be fragmented. These results reinforce studies conducted 
by (Sh Babakhanova and Pulatov, 2019; Pak et al., 2020) on adaptive 
governance in ecotourism areas, which highlight the need for cross-
sector collaboration as an absolute requirement for successful 
management. However, this study found that in the context of Samosir 
Regency, coordination remains weak due to institutional limitations 
and the dominance of a top-down approach. This indicates an 
implementation gap between the ideals of the adaptive governance 
model and the reality on the ground.

Furthermore, the results of this study also support studies (Adams 
et al., 2017; Jia and Chaozhi, 2020; Masya and Alatas, 2024), which 
emphasize that sustainable tourism trends present significant 
opportunities for geopark destinations in Indonesia. However, this 
study provides an additional contribution, stating that this global 
trend can only be effectively internalized if combined with local values 
and adaptive governance mechanisms. From a policy perspective, the 
results of this study confirm the findings (Hartman, 2021; Hasselman, 
2017; Sharma-Wallace et al., 2018) regarding the importance of 
adaptive governance in addressing the dynamics of uncertainty, both 
environmental and social. However, this study emphasizes that 
adaptive governance is not only a responsive instrument to global 
change but also a strategy for strengthening social legitimacy through 
the integration of local wisdom, due to this emphasis as the most 
relevant factor in adaptive policies for geosite governance (El Hamidy 
and Errami, 2025; Koupatsiaris and Drinia, 2024; Zafeiropoulos, 
2024). A balance between global legitimacy and social legitimacy is a 

prerequisite for maintaining sustainable tourism in the Geopark Area. 
However, adaptive policies themselves face obstacles related to the 
digitalization gap, indicating that technological innovation has not yet 
fully become a primary factor, but rather only a supporting factor 
within the local community environment. Thus, adaptive policies in 
the governance of the Toba Caldera Geopark geosite can be viewed as 
a public administration process that combines aspects of regulation, 
collaboration, capacity, innovation, and sustainability. This positions 
public administration not merely as a bureaucratic mechanism, but as 
a driving force that ensures sustainable tourism can be realized 
through inclusive and adaptive geosite management.

Geosite governance in the Toba Caldera Geopark Area demands 
adaptive policies, enabling geosite management to adapt to the 
dynamics of the social and economic environment, as well as to 
constantly changing global challenges. The adaptive policies 
identified in this study stem from collaborative interactions between 
the local government, the Toba Caldera Geopark Agency, local 
communities, academics, business actors, and other stakeholders 
working in synergy with sustainable tourism (Chand et al., 2025; 
Junus et al., 2024; Lin and Simmons, 2017). However, these 
interactions create governance mechanisms that are not static but 
continually evolve and adapt to local needs. Thus, the adaptive 
policies identified in this study are characterized by heterogeneity, 
institutional learning, and governance resilience (Lundén and 
Varnajot, 2024; Nitivattananon and Srinonil, 2019). Therefore, from 
a public administration perspective, these characteristics reflect the 
importance of dynamic and participatory governance processes that 
transcend top-down regulation.

Based on the results of the study, it shows that there is an increase 
in community capacity in maintaining the sustainability of geological 
resources and optimizing the values of sustainable tourism, as carried 
out by the geosite managers in the Tele Area (Geosite Aek Sipitudai). 
One of the efforts made by the local government and also the Toba 
Caldera Management Agency is to facilitate cross-sector synergy by 
providing a dialogue space with various parties to be directly involved 
in formulating adaptive policies to realize sustainable tourism in the 
Toba Caldera Area of Samosir Regency. Thus, the results of this study 
are in line with the concept of adaptive governance as an approach that 
emphasizes policy flexibility (Hasselman, 2017; Rosenbloom, 2016), 
the ability to adapt to changes in the social environment and learning 
(Álvarez, 2020; Sh Babakhanova and Pulatov, 2019) and this is what is 
included in the transformation of public administration, namely the 
shift from a hierarchical bureaucratic system to a collaborative 
network system that is adaptive, participatory and oriented towards 
the social values of the community.

This shift in public administration, in this study, is seen as the 
implementation of a tourism system that produces interactions 
between actors in an adaptive policy network and supports sustainable 
tourism by upholding local values that serve as normative and cultural 
foundations, to form geosite governance that is not only prioritized by 
technocratic factors but directly focuses on sustainability factors 
(Briggs et al., 2022; Sartori Peruzzo et al., 2025). Local values are the 
main indicators in geosite governance, and are integrated into the 
NPG framework that can strengthen trust, solidarity and social 
cohesion in building collaborative governance. This is also clarified by 
Brendehaug et al. (2017) and Syafrizal (2021) opinion that local social 
and cultural values must be integrated into institutional structures to 
create long-term legitimacy and sustainability. Therefore, this shows 
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that geosite governance is the practice of NPG through integrated 
local values through adaptive and collaborative mechanisms across 
actors and levels of government.

The transformation of public administration has opened up 
significant space for adaptive policies, but this adaptation process 
must be managed through responsive and collaborative governance to 
avoid policy inconsistencies and uncertainty in its implementation. 
Therefore, (Sungkawati, 2024; Thi et al., 2024) in sustainable tourism, 
adaptive governance is crucial, which can bring about a paradigm shift 
from economic and exploitative tourism development to a model that 
prioritizes geosite and ecosystem conservation, integrates local 
wisdom as social and cultural capital, involves local communities in 
decision-making, and encourages service innovation and the 
digitalization of geosite management to respond to VUCA (volatility, 
uncertainty, complexity, and ambiguity). Thus, adaptive governance 
provides a governance framework that is responsive, inclusive, and 
adaptive to environmental, social, economic, and cultural dynamics 
(Liu et al., 2024; Ricaurte-Quijano, 2013; Subair et al., 2025). This 
transformation makes tourism development oriented not only toward 
short-term economic growth, but also toward long-term sustainability 
based on geosite conservation and local community involvement.

5 Conclusion

Adaptive policies have become an important foundation for 
strengthening geosite governance in developing sustainable tourism 
amidst the ever-changing social, economic, and ecological dynamics 
of the Toba Caldera Geopark Area, particularly in Samosir Regency. 
Adaptive policies not only serve as a technocratic response but also 
represent a new framework that aligns with the shifting paradigm of 
public administration toward the era of governance society. Currently, 
local governments are no longer the sole determining actors, but 
rather, several actors collaborate in developing sustainable tourism 
through geosite governance to produce adaptive policies.

The shift in the public administration paradigm from traditional 
to governance has opened up space for a more deliberative, inclusive, 
and adaptive governance process. In the governance era, collaboration 
between various actors is crucial for developing a framework, 
implementing local values and knowledge that interact dynamically. 
This is where adaptive policies are crucial as a concrete manifestation 
of cooperative and collaborative work patterns between all interests to 
transform information that can support regional development in all 
sectors. This study shows that adaptive policies play a strategic role in 
the governance of the Toba Caldera Geopark geosite, namely: (1) As a 
strengthening of institutional capacity, by increasing the government’s 
ability to read changes, anticipate risks, and improve strategies; (2) 
Adaptive policies become a means of integrating interests, where local 
values are included in policy formulation; (3) Adaptive policies create 
space for innovation and encourage cross-sector collaboration in 
supporting sustainable tourism through geosite governance.

The importance of adaptive policies is increasingly evident, 
synergizing with the demands of sustainable tourism in Samosir 
Regency, which has 5 of the 16 geosites included in the Toba Caldera 
Geopark Area. An adaptive approach is able to balance the two sides 
of the risks that must be faced in geosite governance: development 
pressures and natural and environmental damage. Therefore, this is 
seen from the perspective of the public administration paradigm, 

indicating that adaptive policies in geosite governance reflect the core 
values of the governance society era: collaboration, sustainable 
development, and responsiveness.

The implementation of adaptive policies in Samosir Regency 
demonstrates that good geosite governance requires not only strong 
regulations, but also the government’s ability to listen, negotiate, and 
absorb new knowledge. Thus, adaptive policies are not only a strategic 
choice, but a fundamental necessity to ensure sustainable tourism can 
develop without sacrificing the ecological integrity and cultural value 
of the Toba Caldera Geopark area. This not only supports the 
achievement of the SDGs and Indonesia’s Asta Cita (Goals), but also 
strengthens Samosir’s position as a leading global tourism destination 
based on geological heritage and local wisdom. Research findings on 
adaptive policies in the geosite governance of the Toba Caldera 
Geopark theory provide several important contributions, both at the 
managerial and developmental levels. In terms of managerial impact, 
the research findings suggest that the Samosir Regency government 
needs to develop a more responsive, collaborative, and data-driven 
work pattern.

From a conceptual perspective, this research enriches the 
discourse on sustainable tourism governance by positioning adaptive 
policies as a core component of ecological geosite governance. 
Theoretically, the adaptive approach emphasizes the shift in public 
administration paradigm from a hierarchical model to a networked, 
collaborative, and learning-based governance model. These findings 
provide a novel contribution to the literature on geopark management, 
demonstrating that the success of conservation and tourism is 
determined not only by formal regulations but also by the ability of 
institutions to experiment, absorb feedback, and adapt policies to local 
socio-ecological conditions. At the conceptual level, this research also 
reinforces the notion that geosite governance is a dynamic process, not 
a static structure.

This research also opens new opportunities for future research. 
First, longitudinal studies are needed to monitor how adaptive 
policies affect ecological carrying capacity and community well-
being in the long term. Long-term research will provide a more 
comprehensive picture of the effectiveness of adaptive policies in 
maintaining a balance between conservation and the economy. 
Second, further research can develop an integrative model that 
combines the perspectives of adaptive governance, smart tourism, 
and the creative economy to create a more holistic approach to 
geosite management. Third, comparative studies with other 
geoparks, both national and international, are needed to examine 
differences in policy adaptation patterns across various socio-
cultural contexts. This will enrich our understanding of how local 
characteristics influence governance dynamics in geopark areas. The 
recommendations include: (1) strengthening regulatory legitimacy; 
(2) integrating local wisdom into public policy formulation; (3) 
optimizing multi-actor coordination; (4) increasing human resource 
capacity; (5) digital transformation in governance; and (6) balancing 
sustainable tourism principles.
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