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Abstract

The potential of geothermal energy is not parallel with the amount of its production
due to several factors. Although technical, financial, and regulatory challenges are
often cited, this paper highlights the critical role of indigenous perceptions and cul-
tural-religious framing in shaping local responses to geothermal energy initiatives.
Drawing on fieldwork conducted in South Sumatera—home to Indonesia’s most
promising geothermal reserves—this study explores how local cultural and religious
values interrupt people’s perception and reactions to the implementation of geo-
thermal energy. In-depth interviews conducted within participantshomes provided
nuanced insights into the socio-cultural context. Findings reveal that the economic,
environmental, and quality-of-life concerns are deeply embedded in the Tunggu
Tubang tradition, which prohibits the ancestral land from being traded. This cultural
framework influences how local people interpret change, evaluate risks, and determine
a meaningful future, including the adoption of new energy resources. We described
the local culture and religious values that shape the perceptions and frames surround-
ing geothermal energy, offering implications for more culturally attuned energy policy
and implementation strategies.

Keywords: Geothermal energy, Local perceptions, Local frames, Cultural-religious
values, Tunggu Tubang

Introduction

Local perceptions and frames are key factors in determining whether geothermal energy
is successfully implemented. They are shaped not only by tangible technical, economic,
and environmental considerations but also by deeply rooted cultural and religious
narratives that affect how local communities perceive the implementation of energy
technology.

Geothermal energy, an emerging and uncertain energy, might face doubt and resist-
ance from the public when the technology goes against locals’ beliefs and culture (Antara
2013; Vargas Payera 2018). In Chile, for example, the development of a geothermal pro-
ject located on a mountain faced strong opposition from locals who had spiritual beliefs
about the mountain. In such contexts, the act of drilling to produce geothermal energy is
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not merely a technical operation, but a culturally charged intervention that is difficult for
local communities to accept (Vargas-Payera et al. 2020a). A parallel situation occurred
in Japan, where local resistance emerged over fears that geothermal exploration could
damage hot spring resources, an integral part of regional identity and cultural practice
(Erfurt-Cooper 2010; Kubota 2015).

In contrast, locals accept the implementation of geothermal energy when it aligns with
their traditions and values (Neilson et al. 2010) and supports their socio-economic well-
being (Renoth et al. 2023). For example, when the heat power from the Earth’s subsur-
face decreases local heat costs and raises household welfare (Meirbekova et al. 2024).
In countries, such as New Zealand and Iceland, geothermal development has provided
local employment opportunities while respecting and preserving indigenous cultural
practices (Bargh 2012; Daysh et al. 2020; Jénsson & Rastrick 2017; Neilson et al. 2010;
Shortall & Kharrazi 2017). In these contexts, geothermal resources have bolstered tour-
ism by allowing local people to interpret and showcase traditional knowledge tied to
geothermal phenomena, such as hot springs, while generating income through roles
like tour guiding (Musembi 2010; World Bank et al., (Stahler, et al., 2017) (Stéhler, et al.,
2017) (Stéhler, et al., 2017)). These contributions subsequently led to a success story in
geothermal exploration, facilitating the successful integration of energy transition and
culture (Neilson et al. 2010; Pavlakovi¢ & Turnsek 2019). Thus, the geothermal accept-
ability of local people living in the vicinity of the project is pivotal for the project owners
to succeed. Otherwise, delays or even project cancellations are highly likely to occur (De
Vries 2017).

Indonesia, with a potential geothermal resource of 40% of the world’s supply, faces
similar challenges. In terms of benefits, research has shown that local acceptability
increased when the implementation of a geothermal energy project included the recruit-
ment of local employees, which increased locals’ socio-economic status (Pambudi et al.
2022). Additionally, the direct application of geothermal energy for coffee drying, utilis-
ing geothermal heat vapour on Java Island, has enhanced local productivity, ensuring
continuous coffee processing regardless of weather conditions (Azrian et al. 2023; Malik
Ibrahim et al. 2022).

However, resistance also happens in Indonesia. Several factors contribute to these
reactions, including opposition to exploring geothermal resources in West Sumatera due
to environmental and social concerns. They perceived that exploration might reduce soil
fertilisation, thereby threatening agricultural productivity, a critical component of local
livelihoods (Sastra Hadi &Vidya Putra 2019). In other regions, resistance is primarily
caused by the location of energy resources. For example, in Bedugul, Bali, locals argued
that exploring geothermal energy might disturb their sacred connection to nature, given
the presence of 36 Hindu temples surrounding the geothermal manifestations (Berita
Bali 2013). Not only did local people resist this project, but local and regional govern-
ments were on the same side, opposing this project from 2005 onwards (Iman et al.
2023; Nurdifa 2025).

Similar opposition to the development of geothermal energy, due to cultural-religious
factors, also appeared in South Sumatera Province. The geothermal implementation
in this province is slow, despite hosting a 10% potential of Indonesian total resources
due to its location on the active volcanic arc along the Great Sumateran Fault that runs
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parallel to the southwestern coast of Sumatera (Artyanto et al. 2018; Darma 2016). Lit-
erature indicates that the region in South Sumatera with the most potential geother-
mal resources is exclusive to its traditional culture, Tunggu Tubang (Anzari & Sarwono
2019). This culture ensures that ancestral land remains within the family, preventing
external ownership (Murdiati et al. 2018). Tunggu Tubang is a culture centred on land.
Not only is land a symbol of the wealth of a family that spans generations, but in the
Tunggu Tubang culture, land represents the care and responsibility to guide all families
down the right path (Harsuno et al. 2018). Within this tradition, inherited land typically
includes agricultural fields, residential properties, and, in some cases, fish ponds (Ismi
2025). The acquisition of this symbol for the needs of geothermal projects or for any
other reason might be complicated for the local people to achieve.

This region is also renowned for its strong adherence to Islamic values in daily life. For
example, after Maghrib prayer, children go to Guru Ngajis' house to recite the Quran.
Another example is that drinking alcohol, which is common in some other cultural
backgrounds, is forbidden in the region because it is against Islamic values. These cul-
tural-religious values became a source of resistance to the geothermal project, as local
residents recalled experiences from other developments where external workers were
reported to consume alcohol. Fears arose that such habits could negatively influence
their own family members if they were employed alongside outsiders. Concerns of this
nature surfaced from the very beginning of the project, particularly during the construc-
tion of infrastructure and drilling activities. Nevertheless, systematic research among
residents to substantiate these claims remains lacking.

In general, despite its importance, analysis of Indonesian media revealed that social
issues such as cultural-religious factors are less represented (Trisiah et al. 2021). Key
stakeholders, such as the state government and companies, emphasised energy secu-
rity and economic issues, but often overlooked cultural-religious issues in their debate
(Ministry of Energy and Mineral Resources 2021; Rayhanna 2017; Saptadji 2016). This
oversight contributes to a limited understanding of the broader societal implications
of geothermal energy, particularly as experienced by local communities. To bridge this
gap, empirical research is essential for capturing local perspectives and providing a more
nuanced, comprehensive analysis.

This knowledge gap leads to the following central research question:

“What roles do cultural and religious values play in shaping local debates around geo-
thermal energy in South Sumatera?” To effectively explore this question, conducting
fieldwork and engaging directly with local Indonesian communities through interviews
is essential.

Methodology

Interview

To answer the research question, the first author collected information about local
knowledge and how they perceived geothermal energy. Knowledge plays a critical role
in shaping stakeholders’ perceptions (Cousse et al. 2021; Willems et al. 2020), whether

! The teacher for reciting the Quran
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derived from their experience or media exposure (Stauffacher et al. 2015). The semi-
structured interview topics acknowledge the locals’ dual role as both residents and key
stakeholders in the geothermal energy project, thereby enabling meaningful compari-
sons across diverse Indonesian geothermal contexts. Moreover, exploring cultural and
religious values was essential, as these dimensions critically inform local perceptions and
framings of geothermal energy (Shortall & Kharrazi 2017).

The interview instrument encompassed three main constructs, and all respondents
were asked the same set of questions. The constructs are as follows:

a. Knowledge: To assess local people’s understanding of geothermal energy, they were
asked questions such as, “What do you know about the exploration that occurred in
the village?” Follow-up questions were developed based on the information given by
the respondents.

b. Benefits and risks: To assess respondents’ perceptions of geothermal energy, they
were asked about the benefits and risks of geothermal development. The questions
that followed were about the arguments for these perceptions.

c. Cultural-religious issues were explored by questions such as: “To what extent do you
think local cultural—religious issues affect geothermal exploration?”

Research process

We conducted field research in the Sumatera Selatan province in Indonesia, in five vil-
lages across two districts. From the capital city of South Sumatera, it is 190 km away (a
five-hour drive) to the first capital regency of the affected areas. From there, another
four hours of driving on asphalt and rocky roads through the trees are needed to reach
the first destination, the nearest village to a geothermal energy project site. To reach the
other four villages, two were higher up the mountain; each trip takes one to two hours.

Among other locations, this site has significant potential for geothermal energy, as it
hosts 10% of Indonesia’s total supply (Pengkajian et al. 2006). Besides its potential, we
chose this place because the implementation of a geothermal project faced considerable
challenges. Locals opposed the project for several reasons. First, the plant is located in
preserved forests, as most of Indonesia’s geothermal supply is, which may disturb the
flora and fauna ecosystems (Agustina 2019). Second, the exploration may also impact
the groundwater (Haryanto & Supriatma, 2020), which is crucial to the locals’ lives in
their paddy farming fields. Third, the projects need land, which contradicts the locals’
lives related to the Tunggu Tubang culture,” as explained above.

The first author personally travelled to the region to conduct interviews with local
residents. Given the remote location of the villages and the limited internet connectiv-
ity, telephone or online surveys were not feasible. Interviews were carried out in par-
ticipants’ homes and fields to ensure accessibility and comfort. Conducting interviews
in these natural settings was intended to provide a deeper understanding of the local
context (Garcia & Sunderlin 2011).

2 Preliminary interviews with local people
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To facilitate communication and ensure that the data collection ran smoothly, the first
author first contacted a local person to guide and interpret, helping her better under-
stand the local language, as it differs from her native language. The guide also helped her
find a local house where she could stay during data collection, as the location is remote
and no hotels are available nearby.

Methods

The field research was conducted between July and August 2021, during the COVID-19
pandemic, when restrictions were still in effect worldwide. The first author needed to be
quarantined for eight days after arriving in Indonesia. During data collection, regular
COVID-19 protocols were followed, including wearing masks, maintaining social dis-
tancing, and washing hands frequently. The data collection for the five villages took five
days, including a two-day journey.

Respondents consisted of fifteen local participants drawn from all five affected villages
(see Appendix A), selected through stakeholder mapping and snowball sampling (Etikan
2016). The first author began by conducting interviews with the five village heads, each
lasting between one and two hours. During these sessions, she outlined the objectives of
the data collection and emphasized that respondent anonymity would be strictly main-
tained.® The village heads serve as the formal leaders of their respective communities.
In the Indonesian context, a village head (kepala desa) is an elected official responsible
for local governance and representing the collective interests of the community in mat-
ters such as land use and development projects. They are chosen through community
voting and hold the position for a five-year term, which may be extended if re-elected.
Their position as gatekeepers made them crucial entry points for identifying additional
respondents.

From the head villages’ references, ten respondents were gathered who met the follow-
ing criteria: local people aged 18 years or older, and affected directly or indirectly by the
project, e.g., their land was used for the project’s infrastructure. Among the interview-
ees, three held postgraduate degrees, four had bachelor’s degrees, and eight respond-
ents were senior high school graduates. While local people’s views may not reflect those
of the entire community, they often appear as legitimate spokespersons with influence
within their community. Therefore, their views on the project are important in terms of
general acceptability.

Interviews were conducted with the assistance of a DMP to ensure clarity and cul-
tural sensitivity. In most cases, respondents were interviewed individually; however, in
two instances, respondents were accompanied by their spouse. For consistency, only the
statements provided directly by the respondents were included in the analysis.

This study employed a qualitative data analysis approach as outlined by Faherty (see
Joseph 2025). The process involved five sequential steps. First, the interview recordings
were transcribed and subsequently translated from the local language into English. Sec-
ond, all transcripts were carefully reviewed, and responses were coded according to the
main constructs of the interview, namely, knowledge, perceived benefits and risks, and

3 The research procedure follows the TU Delft HREC (Human Research Ethics Committee)
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cultural-religious considerations. Third, the codes were grouped based on their similari-
ties and differences (see Appendix B). Fourth, the findings were organized and discussed.
Finally, selected results are disseminated through this paper as part of the fifth step.

Results

We first elaborate on local knowledge about the regional development of geothermal
energy projects. The following sections will further explain the pivotal issues of geother-
mal energy development from local people’s perspectives relating to risks and cultural—

religious issues.

Knowledge of geothermal energy and other related information

All fifteen respondents were aware that the geothermal energy project was being devel-
oped in their region. However, only one demonstrated a proper understanding of geo-
thermal energy, describing it as water vapor heated in the Earth’s subsurface and drilled
to reach the Earth’s surface. * Some interviewees mentioned that geothermal energy is
electricity, meaning that whatever comes out of drilling beneath the earth’s surface is
electricity and can be directly used by households.” Some likened the project to coal
mining operations in a neighbouring area.

This perceived similarity with coal mining is not without reason, as local people have
been exposed to negative experiences associated with coal mining. A mining area,
located 131 km from the geothermal project, remained barren despite reforestation
initiated by the coal company. The majority of workers were outsiders, with only a few
locals, and a smaller number of them were permanent workers. Although employment
benefits the region, interviewees expressed concern that the influx of culturally diverse
outsiders posed a social risk to the community.®

Media exposure also served as an important source of information about the project’s
development. Respondents noted that online news outlets reported negative experiences
of geothermal exploration in other Indonesian provinces, such as depletion of ground-
water resources, raising concerns among locals about similar environmental impacts in
their region.” Furthermore, media coverage shaped negative perceptions among com-
munity members who viewed geothermal development as a threat to cultural heritage
regarding the potential disruption of Tanah Ulayat (customary ancestral land).®

Despite prior socialisation from the project owner, high resistance and tension sur-
rounding the geothermal project emerged during the planning phase. Local people pro-
tested the project plan by blocking the access roads. One of the respondents stated, “They
invited the local representatives, especially those whose land was directly affected. They
also negotiated with the elders and the religious leaders to smooth the implementation”®

4 Interview with respondent In8.

° Interview with respondents H1, H2, H3, In2, and In3.
® Interview with respondent In7.

7 Interview with respondents H3, H4, and In3.

8 Interview with respondents In2 and In4.

° Interview with respondent In6. The original statement: “Perusahaan waktu itu ngundang beberapo perwakilan
masyarakat sini, terutamo yang rumahnyo tekeno proyek. Wong prusahaan jugo ngundang tetuo-tetuo disini, samo
pemuka agama, agar proyek mereka nih pacak bejalan.
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Several meetings were held, but stakeholders were unable to reach an agreement on
exploring geothermal energy.!” Local people argued that opening energy exploration in
their area would disturb the environment, much as coal mining does. Furthermore, the
project would harm the environment, increase pollution, damage their coffee plantation,
and contribute to deforestation.'' The regent affirmed these arguments and officially
rejected the implementation plan. This decision triggered a wave of protests from local
people against the project, halting its implementation.'?

Prolonged negotiation and the dynamic political situation in the regions caused the
project, initially planned in 2005, to be delayed until 2012 (Mudassir 2022; Pemerin-
tah Provinsi Sumatera Selatan et al. 2006; PT Marubeni Indonesia 2013). The decision
to resume the geothermal project was made between the newly appointed regent, the
province, the State government, the company, and the local people’s representatives.'
Despite the agreement, up until the time of our interviews, local people remained una-
ware of geothermal energy’s potential as a renewable, sustainable, and environmentally

friendly energy resource.

The roles of cultural-religious issues of geothermal energy in local debate
Cultural-religious issues were quite dominant in the debate, especially at the begin-
ning of the project’s development. Central to these concerns was the traditional Tunggu
Tubang practice, which prohibits the transfer or trade of land and its associated proper-
ties, such as farming fields and fish ponds, thereby reinforcing the region’s exclusivity. In
addition, the religious values of Islam, shared by all local residents, were perceived as in
conflict with the values and practices of incoming outsiders, further intensifying appre-
hensions about the project’s social and cultural implications.*

In general, locals were concerned about three important topics: economic, environ-

mental, and quality of life issues.

1. Economic issues

Issues related to employment were the most dominant economic concerns in the debate.
This topic relates to Tunggu Tubang’s traditional culture because one of its legacies is the
cultivation of inherited farming fields by the inheritors. If locals were more interested in
working at the company, the farming field would be wasted. Regardless of the situation,
working in the company was attractive for local people. Compared to being farmers,
they earn more from the company, thereby raising their economic level. One respondent
claimed, “It was good when I worked in the company. I could buy a motorcycle and even
buy a new house’*

However, the different levels of economic status between those who worked in

the company and those who did not revealed social jealousy among the locals. One

19 Interview with respondents H4, In1, In4, and In7.

1 Interview with respondents H3, In2, In3, and In8.

12 Interview with respondents H1, H2, In6, In7, and In8.
13 Interview with respondents H5, In6, and In8.

4 Interviews with respondents In6 and In7

15 Interview with respondent In7. The original statement: “Dulu aku lumayan Bu, walaupun cuma begawe sebentar,
pacaklah mbeli motor samo mbenerin rumah.
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respondent stated, “It is nice to see those working in the company. They can buy furniture
and motorcycles, and live in luxury houses. Therefore, people in the villages are keen to
work for the company.*®

Locals mostly worked as temporary workers during the construction of the infrastruc-
ture. Their contracts typically lasted for one year, and workers from other villages often
substituted for them. A respondent noted that the company employs a rotational hiring
system, alternating recruitment among five villages to mitigate potential inter-commu-
nity tensions: “During this term, employers are hired from villages A and B. Next term,
the turn is for other villages, C, D, and E’*” Although the company had coordinated with
the village heads and religious leaders to ensure employment was fairly distributed, ten-
sion among local people continued to increase due to a structural imbalance between
labour demand and community expectations.'®

Given the legacy of the Tunggu Tubang tradition in which the farming field needs to
be exploited to support the family, the situation where locals prefer to work in the com-
pany instead of working in the farming field raised concerns among the elders. Such a
shift was seen as potentially disruptive to the cultural equilibrium, as the Tunggu Tubang
fields are vital for sustaining the livelihoods and identity of Tunggu Tubang families."”

Another economic issue is the compensation provided by the project owners. The
company incurred substantial financial costs to mitigate risks at the affected houses,
including noise pollution, structural damage to homes caused by construction activi-
ties, and land acquisition for infrastructure development.?’ “Thank God we received good
compensation and can renovate our house*' However, the compensation, particularly
for noise pollution, was distributed only during the early stages of the project.?> When
the interviews were conducted, the locals were no longer receiving benefits, despite the

pollution remaining.

2. Environmental issues

Tunggu Tubang culture is represented through a set of symbolic artefacts, including a
fishing net, spear, axe, jar, and tubang (rice storage) (see Fig. 1). These symbols carry
deep philosophical meaning. The fishing net signifies the role of unifying and safe-
guarding the family, preserving ancestral wealth, serving as a central gathering point,
and demonstrating decisiveness in family leadership. The spear (tombak) symbolises
visionary guidance, underscoring the need for the Tunggu Tubang to direct the family
toward a clear and sustainable future. The axe (kapak) embodies justice and the capacity
to resolve intra-family conflicts equitably. The jar (guci) represents the ability to mediate
differences, accommodate diverse familial aspirations, and protect both honourable and

16 Interview with respondent In5. The original statement: “oi lemak kaba yang begawe di perusahaan itu, rato-rato lah
mbagusi rumah, beli isi rumah, motor, mewahlah pokoknyo, makonyo wong maseh berijo nak begawe disano.

17 Interview with H3. The original statement: “Nah misalnyo di periode ini, yang nak begawe tuh diambek dari dusun A
samo B. kagek periode selanjutnyo gentian Dusin C, D samo E!

18 Interview with respondents H3 and H4.
¥ Interview with respondents H5, In7, and In8.
2 Interviews with respondents H4 and In3.

2 Interview with respondent In3. The original statement: “Alhamdulillah Ganti ruginyo kemarin lumayan besak, jadi
kami pacak mbeneri rumah.”

2 Interviews with respondents H4 and In3.
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Fig. 1 Tunggu Tubang symbol (https://kebudayaan kemdikbud.go.id/ditkma/pancapedia-keseruan-perni
kahan-tunggu-tubang/)

difficult family narratives. The rice storage (tubang) reflects the family’s preparedness to
face any circumstances that may affect their well-being (Harsuno et al. 2018). The sym-
bols also serve practical functions closely tied to environmental stewardship. The fish-
net facilitates fishing in community ponds, the spear aids in forest hunting, the axes are
essential for cutting firewood for cooking, and the tubang ensures the proper storage of
harvested rice from paddy fields. Together, these symbols reflect the harmonious rela-
tionship between tradition and the environment.

The symbolic representations in Tunggu Tubang culture reflect the profound interde-
pendence of local communities with their surrounding environment, including farms,
forests, and ponds. Meanwhile, the environmental concerns regarding geothermal
energy, as discussed by local people, primarily focus on the adverse effects of geothermal
project development on the local environment and the natural imbalance that disrupts
wildlife.”

The regencies where this research was conducted are well-known for their potential
energy resources. There has been a long history of coal exploration, dating back to the
Dutch colonization era in the seventeenth century, and continuing to the present day
(Sumardi et al. 2022). The project area is barren, and pollution persists despite the com-
pany’s reforestation efforts. Although this coal location is 131 km away from the geo-
thermal project site, local people who lived close to the area where the heat power was
manifested were exposed to the negative experiences of the coal company.

Environmental issues were raised in 2008, at the project’s early stage. They argued that
opening energy exploration in their surroundings would disturb the environment. Like
coal mining, the project would harm the environment, increase pollution, deplete the

2 Interview with respondents H2, H3, In3, and In5
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land’s water resources, disrupt their coffee plantation, and lead to deforestation.?* “If the
trees were cut and the land was getting unfertilized, how can we live when our life depends
on nature?”” In response, the local community protested the project plan by blocking
the access roads.

The company and state government representatives worked hard to negotiate with the
local people.?® “The meeting occurred many times, but no agreement was reached then”*
Furthermore, the regent supported this argument by stating that the regions declined
the geothermal energy implementation plan. The regent’s decision sparked a high wave
of protests from local people against the project, thereby halting its implementation.*®
The agreement was finally reached in 2012, following further negotiations and the
dynamic political situation (Mudassir 2022; PT Marubeni Indonesia 2013).

Environmental concerns resurfaced during the construction of the project infrastruc-
ture. The development of roads, pipelines, towers, and related facilities was perceived
to increase pollution levels, particularly noise and dust. Beyond air pollution, the dust
had direct consequences for local agriculture: coffee farming became less productive as
dust settled on the flowers, rendering them infertile.”” These impacts not only disrupted
livelihoods but also reinforced negative community perceptions of energy technology
implementation.

Another environmental issue emerged with the unexpected presence of tigers appear-
ing dangerously close to residential areas during the well-drilling phase, an occurrence
that had never been reported previously.>” Media coverage noted five accidents linked to
these encounters, resulting in three fatalities and two injuries (Agustina 2019). The gov-
ernor attributed this phenomenon to the clearing of approximately 2,000 acres of forest
for geothermal exploration (CNN Indonesia 2019). Although some reports claimed that
biodiversity had increased and that exploration activities did not disturb the wildlife eco-
system (Aji et al. 2022), evidence suggested that seismic activity from drilling contrib-
uted to tiger displacement. This situation posed risks not only to local communities but
also to the tigers’ safety and well-being.

3. Quality of life issues

The development of geothermal projects impacts the quality of life for local people. The
effects primarily benefit local people by improving access to electricity and infrastruc-
ture. For details, two of the affected villages are located in a remote area of the region’s
highlands. The National Electricity Enterprise (PLN)’s access to electrify the villages is
lacking. The power the villages used came from generators or hydropower, but it was
insufficient to meet local needs. The current power supply can only be used for lights

2 Interview with respondents H3, In2, In3, and In8

% Interview with respondent In3. The original statement: “Kalu segalo pohon nih ditebang trus tanah nih kan laju jadi
dak subur lagi, cakmano kami nak idup Bu, sementaro idup kami tergantung dari sinilah”

% TInterview with respondents H4, In1, In4, and In7

* Interview with respondent H4. The original statement: “Lak berapo kali pokoknyo pertemuan nih Pak, maseh dak
sepakat tulah”

28 Interview with respondents H1, H2, In6, In7, and In8
» Interview with respondents H3 and In3

30 Interview with respondent In4
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and phone chargers, not for refrigerators, fans, air conditioners, or other electricity-con-
suming devices, in households with a significant power supply.>! Therefore, local peo-
ple highly expected that geothermal energy would benefit them by providing full access
to electricity.®* However, at the time of the interviews, the electricity access was still
limited.

Regarding infrastructure, transportation access was mentioned positively in the local
debate. People talked about the easier access between villages, thanks to the roads and
bridges built by the company. Although dust and noise were the consequences, local
people agreed that the project infrastructure eased their lives.>® “It took some time to
reach Village B because we had to go around the forest. However, it is now accessible due
to the new road being open”**

However, there is a price to be paid for this ease. Locals needed to consider trading
their ancestral land for the construction of the electricity tower and for access to roads.
Despite it being for a wider public purpose, locals learned from their ancestors that the
land was not only about inheritance but also a symbol of family unity that goes over the
generations (Harsuno et al. 2018; Velinda et al. 2017). Trading the land for any purpose
was considered a violation of cultural values.*®

This situation led to a dilemma for the indigenous people. On one hand, they need to
preserve the tradition; on the other hand, this project is designed to meet the broader
public’s needs. Therefore, locals allowed the company representatives to negotiate
regarding the land acquisition. The representatives must meet and talk to all heirs, fol-
lowing the mother’s line, until the agreement is reached.>® “In some cases, the project
owners need to move the tower locations because they could not reach a good agreement
with the heirs. However, at least one case resulted in a mutually accepted agreement
between the heirs and the project developer. ™

The issue of compensation raised was not limited to the monetary restitution given to
the locals; it also encompassed cultural considerations associated with land ownership.
In cases where the land is part of the Tunggu Tubang inheritance system, it is forbid-
den to be traded unless no living heirs remain in the region.*® In this geothermal pro-
ject case, the negotiation proved particularly challenging, as the project owners were
required to obtain approval from all ancestral custodians.*® One respondent said, “The
company owner needs to find a new place for the tower construction site because they

don’t have access from the Tunggu Tubang ancestors.*

31 Interviews with respondents In2, In6, and In7
32 Interview with respondents H1, H2, and 15
3 Interview with respondents H5, In2 and In3

3 Interview with respondent H5. The original statement: “Dulu kalo nak ke dusun B itu jalannyo muter, sekarang lah
tebuka oleh proyek ini.”

% Interview with respondents H3, H4, In8, and U1
% Interview with respondents In2, In3, U1, and U2

37 Interview with respondent H2. The original statement: “Ado beberapo kejadian, pihak Perusahaan laju mindahken
Lokasi tower karena dak sepakat dengan keluargo pewaris ini kan. Tapi ado jugo sikok tower yang pacak dibangung
dilokasi itu karena lah ado kesepakatan akhirnyo”

3 Interview with respondents Inl, In6, In7, In8, and U2
% Interview with respondents H1, H3, In4, and In5

40 Interview with the respondent In4. The original statement: “Dulu pernah Perusahaan laju mindahke rencana posisi
tower karena tanahnyo dak dilepas oleh keluargo Tunggu Tubang”
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The locals stated that if only other places were still possible without using the Tunggu

4T can understand

Tubang heritage land, they would support the project even more.
why people in my villages resist using their Tunggu Tubang land property for the project.
It is not only a property but also an inheritance that goes through generations’** “If no
other choice is available, 1 would say, for the sake of wider public needs, sacrificing the
land is allowable.”*

Another quality-of-life issue is the cultural effects of outsiders. Locals learned from
coal mining in the neighbouring region that some skilled workers were foreigners; others
were from different provinces in Indonesia and had diverse cultural backgrounds. Some
had habits like drinking alcohol, which were against the locals’ values. Few mingled with
the locals, which widened the gap. This situation frightened the local people in the area
where the geothermal project was developed. They worried that these external habits

might negatively affect their traditional cultures.**

Discussion

Geothermal energy can be found everywhere, not only in these five villages described
in this chapter. Its implementation is not solely about renewable energy exploration but
also about ensuring harmonious coexistence with local communities.

This research has underscored the importance of taking local perspectives on geo-
thermal energy into account. From this finding, we further discuss the roles of cultural—-
religious values in the local debate on geothermal energy in Indonesia by elaborating
on the cultural-religious embeddedness of other issues and their relation to regional
decision-making.

We found that the dominant issues in the local debate on geothermal energy, embed-
ded in cultural-religious concerns, were the economy, the environment, and quality of
life. Employment and compensation were the economic topics mentioned most during
the interviews with local people. Employment benefits local people by providing new
work schemes and payment. However, it creates a socio-economic gap between those
who were recruited and those who were not, which, if not properly managed, could lead
to polarisation in the future.

The shift from being farmers to company workers also raised concerns among the
local elders. This alteration affected, more or less, the balance of local cultural traditions
because the Tunggu Tubang field needed to be exploited to earn a living for the Tunggu
Tubang families, as represented in the Tunggu Tubang symbol (Harsuno et al. 2018).
Local traditions might be affected if being a farmer were no longer the only option.
Compare this to what happened in New Zealand, where the development of geothermal
energy projects also employed local people and boosted the local culture simultaneously
(Daysh et al. 2020; Neilson et al. 2010). Local people promote their living culture with

. Interview with respondents Ul and U2

42 Interview with respondent U1. The original statement: “Ngerti sil ngapo masyarakat di sano kuat nian nolak nggu-
noke tanah Tunggu Tubang mereka untuk proyek. Karena ini bukan cuma urusan tanah tapi peninggalan dari generasi
ke generasi.”

4 Interview with respondent U2. The original statement: “kalo memeang katek pilihan laen, dan ini untuk kepentingan
masyarakat luas, tanah ini boleh bae digunoken.”

* Interview with respondents In6 and In7
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heat power as a tourist attraction, which the company and the government fully sup-
port. In Japan, local employment was proposed intensively by the project proponents
for various local benefits, while putting their concerns on the economic effect on the hot
springs business (Kubota 2015).

Compensation for land acquisition, as well as noise and dust pollution, was another
economic topic frequently mentioned during the interview. These were also common
topics in local debates, particularly in developing countries (see Ochieng 2019; Ramirez
et al. 2017). The adverse effects of geothermal energy exploration are the most men-
tioned environmental issues in this research. The drainage of land water, the noise, and
air pollution were among the topics. These findings stand in contrast to prevailing narra-
tives in Indonesian media and stakeholder analyses, which predominantly portray geo-
thermal development in a positive light (Trisiah et al. 2021). While geothermal energy
is widely recognised as a renewable energy resource by state governments, companies,
and stakeholders at the national level (Baek et al. 2021), local communities experience
the adverse effects of geothermal energy exploration in their neighbourhoods. The con-
struction of infrastructure causes pollution, either water, air, or noise, and people fear
incidents such as pipe leakage, which releases poisonous gas and even causes death.
(Wicaksono 2024).

Geothermal energy development in this region inevitably benefits local people by
increasing their quality of life in terms of facilities development, such as roads and
bridges, as well as access to electricity, which, at the time of the interview, was still in
process. The direct use of geothermal energy at the local level in Indonesia is, however,
not comparable to that of other countries such as Turkey. Direct-use applications, such
as district heating, greenhouse agriculture, and thermal tourism in Turkey, are not only
technologically feasible but have become economically empowering for local communi-
ties (Kilic 2016). This community-centred deployment may offer lessons for enhancing
social acceptability of geothermal projects in Indonesia.

In conclusion, we found that local understanding of geothermal energy as a valuable
renewable energy source is not yet represented in local perspectives. This makes the
local decision to agree on renewable energy for a sustainable future less likely and delays
the implementation of renewable energy, i.e., geothermal energy, in Indonesia (Anggur
2025; Waluyo 2025).

Cultural-religious issues and their embeddedness in the economy and environment
are reasons for local resistance at the beginning of the project, as geothermal energy may
pose potential adverse effects on livelihoods, particularly for farming-dependent com-
munities. However, this current research limits its method to field interviews with local
people over a limited time. Further research must account for the relationships between
the communities and their natural surroundings, especially in the context of energy
exploration (Mardiastuti 2019; Vargas-Payera et al. 2020). Approaches such as action
research or ethnographic inquiry can provide more nuanced and context-rich data, ena-
bling more profound insights and more targeted findings (Cannon et al. 2023; Gobbo
2022; Jorgenson & Stephens 2022).

These results also have little scope for generalisation. This is because the survey
was conducted in Indonesia, which has a distinctive culture and potential for energy
resources that prevent the validated results from being applied to other nations. Future



Trisiah and de Vries Geothermal Energy (2026) 14:13 Page 14 of 18

studies can employ the findings of this research and learn the values of locals’ respect for
nature to maintain local engagement, as in Alaska, where Pilgrim Hot Springs, located in
northwestern Alaska on the Seward Peninsula, was reinvigorated using ecological, his-
torical, and cultural sensitivity to drive the design and maintain a good relationship with
the locals (Hallbert & Marie 2013).

Lastly, while geothermal energy exploration offers undeniable economic benefits and
enhances local living standards, it also poses significant environmental risks that may
threaten cultural and religious traditions. In addition, the uncertain natural characteris-
tics of geothermal energy and the location of geothermal resources in Indonesia in the
preserved forests in which wildlife lives, thorough analysis and examination from all per-
spectives, e.g., technical, economic, social, and cultural-religious aspects, whether or
not the benefits outweigh the risks or vice versa, must be referred to decide the geother-
mal project implementation.

Conclusion
Advocates of geothermal energy projects, such as project owners and the government,
should approach local communities not merely as stakeholders but as co-inhabitants of
place, whose wisdom, traditions, and lived experiences must shape the contours of any
proposed intervention. Cultural and religious values are not merely peripheral concerns;
they are deeply embedded in how local people perceive change, assess risks, and define
what constitutes a meaningful future, including the adoption of new energy resources.
This context creates space for negotiation. Engaging in open-ended dialogues, building
long-term relationships, and conducting participatory research that values community
members as knowledge holders are essential strategies. Respect for sacred spaces, belief
systems, and ecological symbols must be integrated from the earliest stages of the pro-
ject planning. Ultimately, asking not only “Can we build here?” but “How do we belong
here?” invites a deeper ethic of care, one that grounds innovation in respect, reciprocity,
and place-based understanding.

Appendix
Appendix A: The respondents

Respondents Backgrounds N Label

Local Officials Head of the Affected Villages 5 H1
H2
H3
H4
H5

Indigenous respondents Affected directly by the project 8 In1
In2
In3
In4
In5
In6
In7
In8
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Respondents Backgrounds N Label
Urban indigenous respondents Local people who live in the urban area 2 U1
U2

Appendix B: Mapping of interview results

Constructs Statements Themes

Knowledge Geothermal energy is electricity Knowledge
Geothermal energy is assumed to be similar to coal mining Knowledge
Geothermal energy is heat/steam from the earth’s subsurface Knowledge
A geothermal project was being developed in their region Knowledge

Benefits Employment opportunities raised economic status (house renovations, Economy

motorcycles, furniture)
A rotational hiring system among villages to reduce tensions Economy

There was compensation for noise pollution, structural damage, and Economy
land acquisition

Geothermal energy was expected to provide electricity for the com- Quiality of life
munity
People talked about the easier access from one village to another, Quiality of life

thanks to the roads and bridges built by the company
Risks Social jealousy between employed and unemployed villagers Economy
The exploration would disturb the environment, similar to coal mining  Environment

a structural imbalance between labour demand and community Economy
expectations

Compensation was only distributed during the early stages and was Economy
later discontinued

Locals argued that exploration would have the same environmental Environment
impact as coal mining

The project would increase pollution, deplete groundwater, harm cof-  Environment
fee plantations, and cause deforestation

Dust and noise from construction reduced coffee productivity (flowers  Environment
infertile)

Cause adverse effects on the local environment and the natural imbal-  Environment
ance that disrupts wildlife

Cultural-religious issues  Negotiations with elders and religious leaders to facilitate a smooth Environment
implementation

Farming identity threatened when locals prefer company jobs (Tunggu Economy
Tubang concern)

Tunggu Tubang’s inheritance tradition complicated land acquisition; Quality of Life
ancestral land is not easily traded

Religious values of Islam are assumed to conflict with outsiders'values  Quality of Life

The presence of external skilled workers was assumed to introduce Quality of Life
lifestyles and practices that conflicted with local traditions and religious
values

Trading the land for any purpose was considered a violation of cultural ~ Quality of life
values

The issue of compensation raised was not only due to the monetary Quiality of life
restitution given to the locals, but it also encompassed the cultural
considerations associated with land ownership
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