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Gеоtеrmаlni sistеmi nеmајu isti nivо prihvаćеnоsti оd strаnе јаvnоsti u pоrеđеnju sа sоlаrnim 

ili vеtrоtеhničkim tеhnоlоgiјаmа. Cilј оvоg rаdа је dа ispitа stаvоvе јаvnоsti i društvеnе stаvоvе о 

kоrišćеnju gеоtеrmаlnе еnеrgiје. Оvај rаd idеntifikuје rаzličitе društvеnе bаriјеrе i kаtеgоrišе ih u 

glаvnе grupе, kао štо su еkоlоškа, еkоnоmskа, društvеnа, pоlitičkа i kаtеgоriја uprаvlјаnjа prојеk-

timа. Nаdаlје, nаlаzi pоkаzuјu dа је zа pоstizаnjе društvеnоg prihvаtаnjа nеоphоdаn inkluzivаn, 

trаnspаrеntаn i pаrticipаtivаn prоcеs izmеđu svih zаintеrеsоvаnih strаnа. Оvа studiја imа zа cilј dа 

uspоstаvi оkvir zаsnоvаn nа uprаvlјаnju prојеktimа kојi mоžе pоvеćаti prihvаtаnjе gеоtеrmаlnih 

sistеmа оd strаnе оpštе јаvnоsti. 

Geotermalni sistemi nemaju isti nivo prihvaćenosti od strane javnosti u poređenju sa solarnim 

ili vetrotehničkim tehnologijama. Cilj ovog rada je da ispita stavove javnosti i društvene stavove o 

korišćenju geotermalne energije. Ovaj rad identifikuje različite društvene barijere i kategoriše ih u 

glavne grupe, kao što su ekološka, ekonomska, društvena, politička i kategorija upravljanja projek-

tima. Nadalje, nalazi pokazuju da je za postizanje društvenog prihvatanja neophodan inkluzivan, 

transparentan i participativan proces između svih zainteresovanih strana. Ova studija ima za cilj da 

uspostavi okvir zasnovan na upravljanju projektima koji može povećati prihvatanje geotermalnih 

sistema od strane opšte javnosti. 

1. Introduction 

Modern society increasingly demands carbon-free technologies across all sectors. In the field 

of building heating and cooling, geothermal energy plays a crucial role in reducing carbon emissions 

and fostering a sustainable future. However, broad public acceptance is essential for the successful 

adoption of geothermal energy projects [1]. 

Social acceptance is achieved when projects do not bring significant disruptions to the area’s 

normal conditions and when impacted groups can perceive clear benefits from the project [2]. More-

over, gaining social acceptance is challenging if local environmental factors are not carefully as-

sessed, and if there are no well-designed organizational, technical, and economic solutions to address 

potential concerns [3]. 
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This paper presents a comprehensive review of current literature on the public acceptance of 

geothermal technologies, focusing on local contexts and specific issues that might emerge. Findings 

on social barriers are organized into categories such as environmental, economic, social, and political 

obstacles. Additionally, this research examines the present state of geothermal power use in the West-

ern Balkans. 

2. Social acceptance 

Social acceptance can be categorized into three main areas: sociopolitical (endorsement of the 

technology by stakeholders, the general public, and policymakers), community-based (focused on 

procedural fairness and trust among stakeholders), and market acceptance (involving the dynamics 

between consumers, investors, and companies) [4]. The public is often considered the primary stake-

holder in the acceptance process, and the literature outlines ten public roles, including consumer, 

service user, investor, local beneficiary, technology host, energy producer, project participant, pro-

tester, and supporter [5]. Additionally, strong political backing is emphasized as essential for sub-

stantial geothermal development [3]. Compared to solar or wind technologies, geothermal energy 

tends to have lower public and political acceptance. 

The literature reveals various social barriers to geothermal technology acceptance, with these 

barriers differing based on local contexts. This research developed a framework categorizing social 

barriers as follows: 

– Environmental: Concerns about potential pollution, risks of seismic activity, disruption to 

local land, and interference with volcanic regions [6–10]. 

– Economic: Concerns about high costs with limited perceived benefits; benefits to commu-

nities through local funding, development programs (like infrastructure upgrades, environ-

mental protection, economic stimulation, or sports promotion); perceived increase in prop-

erty values; and high initial investments by authorities [6,9,11,12]. 

– Social: Limited public awareness, reluctance to adopt new technologies, misunderstanding 

of geothermal benefits, negative perceptions from previous industrial pollution, potential 

harm to tourism if geothermal plants are near tourist sites, religious or cultural objections, 

aesthetic concerns, etc. [4,6,8,9,11,13–15]. 

– Political: Insufficient political support at local or national levels, corruption, and lack of 

regulatory encouragement [3,16,17]. 

– Project Management: Issues with project transparency, inadequate stakeholder engagement, 

insufficient communication with the public, lack of media coverage, and limited community 

involvement in project planning [7,8,18]. 

This framework provides a structured view of the social challenges facing geothermal technol-

ogy acceptance, with the impact of each factor varying by regional context. 

3. Cases of geothermal projects  

This study examines several geothermal developments in the Western Balkans. 

Currently, Romania is assessing geothermal capabilities at 24 sites [12,25–27], identifying over 

200 wells with temperatures reaching up to 120°C—suitable for heating, as 90°C is considered opti-

mal for building heating. Romania has public plans to allocate €150 million toward constructing and 

modernizing district heating generation and distribution networks with a target of 60 MW of heat 

capacity, aiming to reduce CO₂ emissions by up to 48,000 tonnes annually. For instance, in Banat’s 

commune of Sandra, with a population of 3,000, two boreholes and a distribution system supply heat 
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to facilities like a school and kindergarten. Most geothermal resources in Romania are used for heat-

ing, with a small geothermal power generation unit in Oradea as an exception. This binary plant, 

constructed in 2012, has a capacity of 50 kW, accessing well depths between 2,700 and 5,000 meters 

with temperatures around 160°C. Producing approximately 40 liters per second, it has an estimated 

lifespan of over 50 years. During the summer, cooler geothermal water is partially redirected to a 

public swimming pool, with the remainder reinjected. The plant was designed to provide treated water 

at 102°C, meeting 80% of heating demand during -15°C winter conditions and fully covering hot 

water needs. Two natural gas boilers meet peak heating demand, raising the supply temperature to 

110°C for heating approximately 300 apartments or 8,000 people. The district heating system oper-

ates at 90°C, with geothermal resources reaching 104°C, producing 24 GWh annually. In 2021, the 

city installed a photovoltaic array with 1,500 solar panels to supply 80% of the plant’s operational 

energy needs, totaling 1.1 MW. Since 2005, a geothermal plant in Oradea’s Iosia district has replaced 

115,000 GJ per year of lignite and natural gas in the local CHP [28]. 

In 2023, a new geothermal project was announced in Santana, Arad County, to heat public 

buildings in this town of 11,000. This €5.7 million initiative will involve drilling to 1,200 meters and 

installing 2.7 km of pipelines. Another project in Pecica, also in Arad, includes two geothermal wells, 

providing heating for 13 public buildings from a 47°C water source at 730 meters depth. Similarly, 

in Calimanesti, a geothermal system heats buildings using a source over 3,000 meters deep. 

In Southeast Europe, geothermal energy potential is characterized by relatively low-enthalpy 

resources, suitable for non-electric applications. By 2020, planned geothermal development was pro-

jected to add 20 MW of capacity. Binary plants capable of utilizing cooler geothermal reservoirs 

could yield up to 690 MW for electricity generation. Romania, along with Bulgaria, Croatia, and 

Slovenia, shows the most promise for geothermal electricity, while the potential remains limited and 

uncertain in other Southeastern European countries. 

4. Social barriers and measures for social acceptance  

To explore social barriers associated with geothermal projects, a semi-structured survey was 

conducted with 15 experts from Macedonia and Romania. These participants, who work in sustaina-

bility assessment of buildings and as energy consultants, are generally supportive of geothermal en-

ergy adoption. 

The survey provided valuable insights into recent geothermal developments in Romania and 

highlighted key social barriers affecting geothermal projects. Several critical social aspects emerged 

that need to be communicated to the public to encourage broader adoption of geothermal heating and 

cooling (GHC) systems and raise awareness. These include providing the public with essential infor-

mation about geothermal energy, enhancing understanding of GHC benefits and operation, presenting 

the cost-benefit analysis of GHC, and establishing a solid risk management plan for geothermal pro-

jects. 

To deepen understanding, the semi-structured survey should be expanded to other stakeholder 

groups, including government officials, non-governmental organizations, and a larger sample size. 

This broader approach will yield statistically significant results and provide insights into the diverse 

perspectives, requirements, and priorities of different stakeholder groups. 

A key requirement for achieving social acceptance of geothermal projects is to prevent and 

mitigate any negative impacts on the environment and surrounding communities. The literature re-

view identifies several actions to help address social barriers, such as developing an environmental 
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action plan focused on minimizing adverse effects, establishing environmental management and de-

sign protocols, implementing health, safety, and environmental compliance procedures, and creating 

an environmental guarantee fund to cover any rehabilitation or compensation needs. Other activities 

include organizing environmental initiatives like reforestation and ecosystem preservation, along 

with plans to protect cultural heritage sites. Involving local communities in these activities is crucial 

for building trust, which is essential to gaining social acceptance for geothermal power projects. 

Achieving these goals requires a comprehensive action plan. 

A socio-economic study early in the project’s development can help address social barriers by 

examining factors such as administrative boundaries, land use, property ownership, demographics, 

natural resources, infrastructure, public services, income sources, transportation, cultural and histor-

ical sites, energy demand, and local stakeholders’ views on geothermal energy. Understanding these 

local conditions can help tailor benefits to community needs. 

Community engagement should be integral to the geothermal project’s development process. 

Establishing a diverse stakeholder group—including local government, community representatives, 

environmental organizations, and agricultural and business sector representatives—is vital. All stake-

holders should be treated as equal partners and informed about geothermal energy, project specifics, 

and associated opportunities and risks. Information-sharing initiatives targeting local authorities, gov-

ernment agencies, residents, NGOs, local organizations, and private businesses are essential. Project-

related information should be communicated in plain language to ensure clarity and accuracy among 

all parties. Assigning a dedicated project representative to liaise with stakeholders can facilitate ef-

fective communication and foster trust. 

Monitoring activities by a group that includes local government and community representatives 

demonstrates the company’s commitment to transparency. A successful communication strategy 

should include three components: providing clear, fact-based information, creating forums for dia-

logue, and offering opportunities for stakeholders to assess the project’s risks and benefits. Together, 

these elements can build and sustain trust among all involved stakeholders. 

5. Conclusion 

The findings indicate that societal acceptance of geothermal energy among local stakeholders 

emerged as the primary barrier, as it influenced nearly all other challenges, including financial, tech-

nical, and political risks. Core reasons for opposition were identified as conservative values and be-

liefs, specific perceptions of risk concerning the reversibility and predictability of underground struc-

tures, and differing frameworks for geothermal energy use [18]. Fostering mutual understanding of 

risk management approaches, such as risk reduction and risk transfer for unexpected issues, is essen-

tial, even when the perceived risk is low. 

Another critical challenge involves building sufficient political support to implement effective 

renewable energy policies. It is equally important to align socio-political acceptance efforts with mar-

ket acceptance initiatives. For instance, gaining investor support is vital for renewable energy policies 

to translate into meaningful market expansion [4]. Addressing these social acceptance issues requires 

a robust project and risk management plan, effective communication and dissemination plan and an 

inclusive participatory approach. 
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