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Abstract: The global significance of the energy crisis and the need for a sustainable European 

electricity system have intensified interest in renewable energy sources. This study aims to 

explore the attitudes toward solar energy systems among the population of the North 

Transdanubian region, which is crucial for companies in the region specializing in solar system 

installation. The research sheds light on trends in energy prices, potential strategies for 

addressing the energy crisis, and the regulatory environment for solar systems in Hungary and 

Austria, focusing on the Burgenland region. The study is divided into two main sections: 

secondary and primary research. The secondary research presents various applications of 

renewable energy sources, especially solar energy, and examines energy pricing trends in the 

two countries, with particular emphasis on the payback period and the impact of changes in 

energy prices. The primary research is also divided into two parts: the first examines the 

satisfaction of customers who already use solar systems, and the second focuses on the attitudes 

of potential customers toward solar investments. The findings provide a comprehensive view 

of both current users’ and prospective investors’ perspectives on solar energy systems. The 

practical significance of this research lies in identifying development opportunities for 

companies, advancing energy efficiency goals, and supporting sustainability efforts. 
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1. Introduction 

Renewable energies are energy sources continuously replenished by natural 

resources, including sunlight, wind, rain, waves, tides, and geothermal heat. These 

energy sources regenerate within a short period. The concept of renewable energy also 

encompasses technologies that convert these natural resources into energy sources, 

such as wind, wave, tidal, and hydropower (including micro-hydro and river hydro), 

solar energy (including photovoltaic energy), biomass and biofuel technologies 

(including biogas), and waste recycling (Lund, 2010). Solar energy is the fundamental 

basis of all renewable energy sources except geothermal energy (Figure 1). The 

energy from sunlight that reaches Earth provides the foundation for various energy 

generation processes. For example, wind is generated as a result of pressure 

differences created by solar radiation and is harnessed in wind turbines. Through 

evaporation, solar energy also ensures the renewal of the ocean’s water supply, while 

precipitation falling in mountainous regions represents energy that can be converted 
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into kinetic or electrical energy in hydropower plants (Juhász et al., 2009). Solar 

energy utilization can be classified into two main approaches: active and passive use. 

In active utilization, solar radiation is converted into heat or electricity with the help 

of devices such as solar panels or collectors. Within active utilization, photothermal 

systems directly convert solar radiation into thermal energy (Cheng et al., 2022), while 

photovoltaic systems generate electricity directly, which can be stored or used 

immediately. In contrast, passive utilization does not require technical equipment; 

instead, buildings are optimized for solar energy usage through proper orientation, 

insulation, and design (Semberry and Tóth, 2004). Energy efficiency and sustainable 

practices play an important role in the adoption of renewable energy sources. 

Mousazadeh et al. (2023) highlight that sustainable tourism can support these efforts. 

 

Figure 1. Global solar radiation and energy production potential. 

Source: e-genius, 2023: PV System Design and Sizing. 

Different countries experience varying levels of solar radiation (Figure 2). 

Hungary’s annual global radiation ranges from 1100 to 1250 kWh/m2, based on the 

number of sunshine hours. In Austria, this value varies by region, from around 1100 

kWh/m2 (near Vienna) to 1400 kWh/m2 (in the southern Alpine regions) (e-genius, 

2023; Wagner Solar, 2017). Across the EU, solar energy distribution also varies, with 

certain areas receiving 10%–30% more energy per square meter than others (Solar 

Panel Advice, 2023). Active utilization of solar energy particularly emphasizes 

photothermal and photovoltaic methods (Li et al., 2022). In the photothermal process, 

solar energy is directly converted into heat through a fluid or air-circulating device 

known as a solar collector. In liquid-based systems, the stored energy can be held in 

an insulated tank (Semberry and Tóth, 2004). Photovoltaic systems, on the other hand, 

convert solar radiation directly into electricity using solar panels. These systems can 

power appliances directly or store the generated energy, ensuring a power supply 

during nighttime or cloudy periods (Fülöp, 2023). Passive solar energy utilization aims 

to improve buildings’ energy efficiency by capturing, storing, and using solar radiation 
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within the indoor environment. In well-designed buildings, heat energy generated by 

solar radiation flows in and contributes to the building’s thermal balance. Key 

considerations for passive solar energy utilization include building orientation, 

insulation quality, the choice of wall materials and mass, and the application of solar 

air systems (Semberry and Tóth, 2004). 

 

Figure 2. Solar radiation data within the European Union. 

Source: Solar Panel Advice, 2018: Why is Hungary an Optimal Location for Solar Energy Utilization? 

2. Literature review 

Renewable energies include sources that are replenished by natural resources, 

such as sunlight, wind, water, and geothermal heat, making their use sustainable (Lund, 

2010). In Hungary, residential energy prices have significantly increased in recent 

years: according to the Central Statistical Office, household energy costs rose by 43.1% 

in 2023 compared to the previous year (KSH, 2023). Currently, E.ON’s electricity 

rates range between 35.293 and 70.104 HUF/kWh. As a result of government 

intervention, regulated energy prices in Hungary were reduced by a quarter between 

2013–2014, and in 2022, a restrictive system was introduced that provides a subsidized 

rate for consumption up to 210 kWh per month, with market prices applied above that 

threshold (HVG, 2024; Weiner and Szép, 2022). Recent studies indicate that energy 

policies and sustainability efforts are significantly influenced by geopolitical and 

economic conditions, which highlights the importance of strategic alignment in energy 

security measures (Kálmán et al., 2024c). 

In Austria, energy prices in Burgenland for an annual consumption of 4000 kWh 

are about 32 cents/kWh, a mid-range price nationally (Durchblicker, 2023). The 

Austrian government supports small businesses with energy subsidies ranging from 

110 to 2475 euros (Burgenland Energie, 2023). The global energy crisis has sharply 

increased the prices of natural gas, oil, coal, and electricity, driven by low European 

gas reserves, post-COVID demand, and climate neutrality goals, which have reduced 

fossil fuel investments (Portfolió, 2021). Hungary focuses on filling gas storage and 
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diversifying energy sources to align with sustainability and energy security goals 

(Brückner, 2022; Kálmán et al., 2024b).  

Cultural differences significantly influence motivations and barriers to renewable 

energy adoption in Austria and Hungary. Austria emphasizes renewable energy 

sources, with two-thirds of its electricity generated from carbon-neutral renewables. 

In contrast, Hungary relies heavily on nuclear energy to ensure energy security, 

reflecting distinct energy strategies influenced by cultural and historical contexts 

(Eperjesi, 2023). In Austria, rural communities often achieve 100% renewable energy 

autonomy, driven by unconventional actors such as individuals and farmers. These 

motivations are deeply rooted in local identity, economic independence, and social 

cohesion. This contrasts with Hungary, where centralized energy policies and a focus 

on nuclear power limit similar local initiatives (Dobigny, 2022). Austria’s cultural 

focus on environmental sustainability and community-driven energy projects creates 

fewer barriers to adopting renewables. Meanwhile, Hungary’s reliance on state-

managed energy projects and a nuclear-heavy energy mix reflects challenges in 

decentralizing renewable energy efforts (Eperjesi, 2023). 

2.1. Payback period 

In Austria, energy prices in Burgenland for an annual consumption of 4000 kWh 

are about 32 cents/kWh, a mid-range price nationally (Durchblicker, 2023). The 

Austrian government supports small businesses with energy subsidies ranging from 

110 to 2475 euros (Burgenland Energie, 2023). The global energy crisis has sharply 

increased the prices of natural gas, oil, coal, and electricity, driven by low European 

gas reserves, post-COVID demand, and climate neutrality goals, which have reduced 

fossil fuel investments (Portfolió, 2021). Hungary focuses on filling gas storage and 

diversifying energy sources to align with sustainability and energy security goals 

(Brückner, 2022; Kálmán et al., 2024b). Such systems can also contribute to financial 

security by stabilizing energy costs over time, a factor increasingly relevant in 

Hungary amid fluctuating energy prices (Németh et al., 2024). For households and 

businesses, these systems offer not only environmental benefits but also financial 

inclusion by providing affordable energy options. Comparative studies between 

Hungary and other nations, like Mexico, further illustrate how such innovations, 

coupled with supportive policies, can enhance energy accessibility while reducing 

reliance on fossil fuels (Kálmán et al., 2024a). 

Thus, the payback period for solar systems can be favorable in both residential 

and corporate sectors, particularly when subsidies and suitable accounting systems 

support cost reduction. 

2.2. Regulation and support frameworks for installation 

Regulations for installing solar systems vary across Europe, but they generally 

aim to promote the widespread adoption of renewable energy sources and reduce 

dependence on fossil fuels. In the European Union, the REPowerEU plan targets over 

600 GW of solar energy for the continent’s energy grid by 2030. As part of this plan, 

the permitting process for photovoltaic systems is being simplified and will become 

mandatory for new buildings in many cases. Subsidies and incentives will make 
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installation more attractive for retrofitting existing buildings. Regulatory frameworks 

and subsidies play a significant role in promoting sustainability. Zsarnoczky et al. 

(2019) highlight that appropriate regulations can encourage the spread of renewable 

energy sources. The European Commission expects member states to support solar 

energy systems through programs that combine solar power with heat pumps and 

energy storage alongside national support framework s that provide a payback period 

of under 10 years (European Commission, 2022). In Hungary, the regulation of 

household-sized power plants (HMKE) is governed by the 2007 Electricity Act 

(Hungarian Solar and Solar Collector Association, 2023; Szaniszló, 2022). In Austria, 

solar installation is supported by the Climate and Energy Fund, which provides 

financing for solar projects. Under Austrian regulations, most photovoltaic systems 

can be installed without a permit unless the installation poses specific environmental 

or safety risks. The regulations consider the performance and location of solar systems, 

with the average feed-in tariff ranging between 18 and 72 cents/kWh, including grid 

usage costs, taxes, and fees. Austria places great emphasis on streamlining the 

permitting process to make renewable energy more accessible for households and 

businesses (Klima + Energie Fonds, 2022; News, 2023). Thus, each country’s 

regulations focus on incentives for renewable energy installations and favorable 

permitting processes, supporting the expansion of solar energy and energy 

independence at both residential and corporate levels. 

Regulatory barriers significantly influence the adoption of renewable energy in 

Hungary and Austria, reflecting the countries’ differing energy strategies. Hungary 

focuses on ensuring energy security through nuclear energy, which is seen as a reliable 

alternative to fossil fuels. In contrast, Austria opposes nuclear energy, emphasizing a 

transition to renewables, particularly solar and wind energy (Eperjesi, 2023). 

Hungary faces regulatory challenges such as complex permitting processes and 

the lack of consistent subsidies for smaller-scale renewable projects. This often 

discourages investments in solar panels and wind energy systems. Conversely, Austria 

has streamlined its permitting processes and provides substantial subsidies, fostering 

greater investment in renewables. However, both countries struggle with grid 

infrastructure limitations, which hinder the integration of intermittent energy sources 

like solar and wind (Eperjesi, 2023). 

The transition in Europe away from fossil fuels has accelerated significantly in 

recent years, with a marked shift towards renewable energy sources, particularly solar 

energy. This trend is driven by the need to reduce greenhouse gas emissions and 

reliance on fossil fuel imports. Additionally, nuclear energy is being managed 

cautiously as countries consider its risks and benefits in the broader context of the 

energy transition. 

The European Union’s energy strategy, exemplified by initiatives such as 

REPowerEU, emphasizes clean energy adoption to decrease dependency on fossil 

fuels and diversify energy sources. Projections suggest that fossil fuels could make up 

only 28% of the EU’s energy mix by 2050, with solar energy capacity targeted at 320 

GW by 2025 and 600 GW by 2030 (Al-Karim, 2023). 

Solar energy has emerged as a cornerstone of Europe’s clean energy strategy. 

Despite significant progress, current solar installations still lag behind the ambitious 

targets necessary for achieving 1 TW of photovoltaic capacity by 2030. These efforts 
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reflect a broader structural shift towards renewables, with solar and wind energy 

expected to lead this transition (Chatzipanagi and Jäger-Waldau, 2023). 

Geopolitical and economic pressures, including rising fossil fuel costs, have 

further accelerated the move toward renewable energy. Predictive analyses suggest 

that Europe is on track to substantially replace fossil fuels with renewables by mid-

century, underscoring the continent’s leadership in global energy transformation 

(Kraenzle et al., 2023). 

3. Methodology 

The research aimed to explore attitudes and investment decisions related to 

household-sized power plants. The primary research consisted of two questionnaire 

surveys: a customer satisfaction survey focused on the client base of the solar system 

installation company under study and an opinion survey examining general attitudes 

and motivations regarding household solar systems. 

Four hypotheses were formulated as part of the research: 

1) Income and Investment Amount Relationship: Higher income levels are 

associated with larger investment amounts; 

2) Role of Recommendations: Among advertising channels, recommendations by 

friends or customers are the most common source by which the company’s clients, 

regardless of age, learned about the service; 

3) Age and Payback Period Relationship: As age increases, the payback period for 

investments that clients are willing to undertake decreases; 

4) Impact of Gender and Environmental Awareness: Environmental awareness has 

a smaller influence on investment decisions among men than women. 

The first two hypotheses were examined through an analysis of the satisfaction 

test conducted among the organization’s clients, while the third and fourth hypotheses 

were assessed based on the opinion survey of respondents considering solar system 

installation. Both studies employed quantitative methods, collecting and analyzing 

numerical data to enable statistical conclusions. In the client satisfaction test, a 

representative sampling method was used among customers who had installations in 

2023, ensuring each customer had an equal chance of being included. The survey was 

distributed electronically through online registration, allowing quick and efficient data 

collection. Data collection involved self-administered questionnaires with closed 

questions, nominal response options, a 1–6 Likert scale, and a few short open-ended 

questions. The standardized, structured questions facilitated easier analysis and 

comparison of results. For the client satisfaction survey, responses from 63 of the 

company’s 413 clients were processed; these clients received solar systems during the 

2023 installation period. A convenience sampling method was used in the second 

survey, which examined attitudes toward household solar systems. Although random 

data collection was aimed at, the introductory section of the questionnaire indicated 

that responses were primarily expected from North Transdanubian residents 

considering solar system installation. The client base was predominantly male (86%), 

with a majority aged 40–59 (66%). It was primarily residing in the northwestern 

Hungarian region, distributed across rural (50%) and urban (42%) settings. The 

respondents’ income levels were largely average (73%), significantly influencing the 
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investment amount’s size. 

Among our methods, the Chi-square test is included. The Chi-square test is a 

statistical test used to evaluate the strength of the relationship between two or more 

variables, particularly for categorical data. It is frequently applied to assess 

independence or compare distributions. For example, it determines whether observed 

frequencies deviate significantly from expected frequencies under a null hypothesis 

(Tries et al., 1999; Weaver et al., 2017). The test is widely used in research for 

hypothesis testing and variance analysis. It has applications in diverse fields, such as 

environmental sciences, where it aids in radioactivity detection, or genetics, for 

evaluating Hardy-Weinberg equilibrium (Greenwood and Nikulin, 1988; Semkow et 

al., 2019). 

4. Results and discussion 

4.1. Results of the client survey 

The analysis of the client satisfaction survey results led to the following 

conclusions. A significant portion of clients (50%) learned about the company through 

recommendations from friends or previous clients, highlighting the importance of 

referrals and word-of-mouth marketing. Other sources, such as the company website 

or quote request platforms (17%) and outreach by sales representatives (9%), played 

a minor role. Age did not show a significant correlation with the source of information. 

Most clients invested between 2 and 3 million HUF (39%) or 3 and 4 million HUF 

(38%) in the installation of solar systems. Table 1 analyzes the relationship between 

income level and investment amount. 

Table 1. Income range and investment size distribution among respondents. 

Income Range (Ft) Well Below Average Below Average Average Above Average Well Above Average 

1,000,001–2,000,000 1 4 2 5 1 

2,000,001–3,000,000 5 1 18 6 - 

3,000,001–4,000,000 5 - 17 1 - 

4,000,001–5,000,000 - 1 1 - 1 

5,000,001 and above - - 1 - 2 

The chi-square test indicates a statistically significant association between 

income range and investment size (p ≈ 0.00), suggesting that the distribution of 

investment sizes varies across different income levels. However, the Spearman 

correlation coefficient of 0.0 (p = 1.0) reveals no linear or ordinal correlation between 

income and investment size, implying that while an association exists, it is not linear, 

and other factors may influence investment patterns across income categories. 

Consequently, the hypothesis that income levels are associated with investment sizes 

is supported by the chi-square test, confirming a statistically significant relationship 

between income range and investment size. A large portion of respondents (38%) 

believe that rising energy prices will shorten the payback period of solar systems, 

which may strengthen trust and attractiveness toward solar systems as a means of 

reducing energy costs. 

https://dx.doi.org/10.1097/00004032-199910000-00013
https://dx.doi.org/10.4236/JAMP.2019.78122
https://dx.doi.org/10.4236/JAMP.2019.78122
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The majority of clients (91%) do not plan to expand their systems within the next 

year, suggesting that the capacity of their currently installed systems meets their 

energy needs, with only a small group (9%) considering further investment. Most 

clients rated their solar systems highly in terms of performance and technical 

parameters, with 72% being completely satisfied with their systems. Additionally, 94% 

of respondents would recommend solar systems to their acquaintances, reflecting 

strong positive feedback on the quality of service. Evaluations of the organization’s 

various work areas, such as the performance of sales representatives and installers, 

also yielded favorable results. Over 70% of respondents rated the professional 

competence and attitude of both sales representatives and installers as excellent. 

Moreover, 95% of clients would recommend the company to their acquaintances, 

demonstrating exceptionally high customer satisfaction. To examine the fourth 

hypothesis, we analyzed the relationship between environmental awareness and 

gender (Table 2). 

Table 2. Relationship between gender and level of environmental awareness 

influence. 

Environmental Awareness Level Male Female 

Not Influential 4 6 

Barely Influential 7 7 

Somewhat Influential 12 11 

Completely Influential 23 28 

The chi-square (x2) value is 0.57, and the p-value is 0.90. This high p-value 

indicates no statistically significant association between the respondent’s gender and 

the level of environmental awareness influence. Therefore, the hypothesis suggesting 

a relationship between gender and the level of environmental awareness was not 

supported, as no significant association was found. Based on the analyses, it can be 

concluded that clients are generally satisfied with the company’s services and the 

performance of their systems. This satisfaction, combined with the company’s positive 

reputation, can be further strengthened through additional referrals. Furthermore, as 

energy prices continue to rise, the anticipated reduction in payback periods will likely 

increase demand for solar energy systems. 

4.2. Examination of potential clients 

A detailed analysis was conducted during the research through a questionnaire 

survey, exploring interest in household-sized solar systems, financial capabilities, the 

importance of subsidies, and the demographic background of the respondents. The 

questionnaire was divided into three main sections: the first focused on property 

characteristics and utility bill amounts, the second on attitudes toward solar systems 

and factors influencing investment decisions, and the third on collecting demographic 

data. The majority of respondents (75%) live in single-family homes, with a smaller 

proportion residing in row houses (6%) and apartment buildings (19%). Regarding 

property size, 29% have living areas between 51–100 m2 and 28% between 101–150 

m2. More significant properties over 201 m2 account for 16%, while the smallest 
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properties (0–50 m2) represent 15%. In terms of monthly electricity bills, most 

respondents (43%) reported a monthly cost between 20,001 and 30,000 HUF. A 

smaller portion (30%) pays between 10,001 and 20,000 HUF, while only 8% face the 

highest bills (30,001–40,000 HUF). Analyzing interest in solar system installation, 94% 

of respondents currently do not own such a system, but 91% are considering 

installation. Those not interested in installation (3%) answered additional questions 

about state subsidies’ incentive effect. 

Regarding realistic expectations for investment costs, over half of respondents 

(54%) estimate a budget of 2–3 million HUF. Only 1% consider a higher budget of 4–

5 million HUF realistic. Expectations for payback periods are also noteworthy. Most 

respondents (81%) would find an investment feasible with a payback period of 5–10 

years, indicating a preference for quicker returns, as periods exceeding 10 years are 

less attractive. Respondents used a four-point scale to evaluate the impact of four key 

factors on investment decisions: financial situation, environmental awareness, extent 

of state subsidies, and social recognition. For 91% of respondents, the financial 

situation was the most influential factor. Environmental awareness (56%) and the level 

of state subsidies (47%) also played significant roles, while the majority (44%) did not 

consider social recognition to be influential. 

Regarding the incentive effect of state subsidies, 41% of respondents believe that 

subsidies would increase the number of investments by 21%–40%, while 39% think 

the impact would exceed 50%. With a 50% subsidy, 73% would proceed with the 

investment, while only 12% would make such a development entirely independently. 

Opinions on terminating state subsidies at the end of 2023 were also worth examining. 

Most respondents agreed that subsidies ended to support grid modernization and the 

development of energy storage. The assumption that the lack of state subsidies or 

expected financial contributions from the EU was behind the decision received less 

support. According to demographic data, 59% of respondents were female, and 41% 

were male. The largest age group was 30–39 years (52%), followed by 40–59 years 

(39%), and 9% were over 60. In terms of residence, 43% live in villages, 31% in small 

towns, and 26% in large cities. Regarding income, 47% rated their financial status as 

average, 27% above average, and 21% below average. We examined payback period 

expectations by age. Many in the 30–39 age group were open to a payback period of 

around ten years, while older respondents preferred shorter periods. Environmental 

awareness is an important factor in investment decisions for both men and women, 

significantly impacting decisions for both genders. The research results provide a 

comprehensive view of public attitudes toward solar systems, factors influencing 

investment intent, and client experiences. 

Key Findings and Recommendations: 

⚫ Optimization of Advertising Channels: This is particularly important for SMEs 

with limited resources (Jeong et al., 2022). A large portion of clients learn about 

the company through recommendations from acquaintances, indicating the 

significant advertising power of word-of-mouth referrals. Therefore, it is 

recommended that part of the advertising budget be redirected towards improving 

customer satisfaction and service quality. Interest in the showroom is low, 

suggesting that maintaining smaller offices may be more cost-effective. 
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⚫ Payback Period and Energy Prices: The rise in energy prices forecasts a reduction 

in payback periods (Karda et al., 2023), which may offer positive prospects for 

the solar panel market. A shorter payback period can be a motivating factor for 

potential customers, which is worth emphasizing in the company’s marketing. 

⚫ Role of State Subsidies: The impact of state subsidies is substantial; according to 

most respondents, a 50% subsidy would be a significant incentive for investment. 

The research aimed to explore key factors influencing investment decisions in 

household-sized solar energy systems, examining various demographic and behavioral 

aspects. Table 3 summarizes the primary hypotheses tested and their outcomes. 

Table 3. Summary of hypotheses. 

Hypothesis Result 

Higher income levels are associated with larger investment amounts. ✔️ Accepted 

Most clients learn about the company through acquaintances, regardless 
of age. 

✔️ Accepted 

As age increases, the desired payback period for investments decreases. ✔️ Accepted 

Men are less influenced by environmental awareness in investment 
decisions compared to women. 

✖️ Rejected 

5. Conclusion 

Based on research, public interest in solar panel systems is strong, with 

investment decisions primarily influenced by financial status, the availability of 

government subsidies, and environmental awareness. The future use of solar energy is 

promising, with numerous innovations and developments aimed at enhancing 

efficiency, accessibility, and sustainability. Here are some main trends and potential 

development opportunities in this field: 

⚫ Increasingly efficient solar panels: New technologies, such as perovskite-based 

and tandem cells (Khan et al., 2022), may even surpass the efficiency of 

traditional silicon-based solar panels. This allows solar panels to generate more 

energy from the same amount of sunlight, making them viable across different 

geographical areas. 

⚫ Integration with energy storage systems: As energy storage technologies, such as 

lithium-ion and solid-state batteries (Um et al., 2017), become more affordable 

and efficient, they complement solar energy by allowing the storage of energy 

produced during peak daylight hours for use at night or on cloudy days. This is 

essential for creating stable, reliable solar-powered grids. 

⚫ Floating solar farms: Due to land limitations, floating solar farms on bodies of 

water (such as reservoirs, lakes, and even coastal areas) are gaining popularity. 

The cooling effect of water improves efficiency and reduces water evaporation. 

⚫ Solar-powered infrastructure: Buildings, transportation, and infrastructure 

increasingly integrate solar energy. For instance, building-integrated 

photovoltaic (BIPV) systems embed solar panels into building materials such as 

windows and walls, enabling buildings to cover part of their own energy 

consumption. Additionally, solar-powered roads (Llewellyn et al., 2021) and 

solar panels on electric vehicles (Erickson and Ma, 2021) are under development. 
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⚫ Decentralized solar networks: Microgrids and distributed solar systems (García 

et al., 2019) allow communities to produce and use solar energy independently 

without relying on large-scale utility systems. This can be especially beneficial 

in remote or underdeveloped areas where connecting to the traditional grid is 

challenging or expensive. 

⚫ Artificial intelligence and smart solar systems: AI and machine learning can 

optimize solar systems’ efficiency by forecasting energy demands, fine-tuning 

panel positioning, and managing storage, maximizing output and cost savings 

(Şerban and Lytras, 2020). 

⚫ Cost reduction: As technology advances and manufacturing scale-up, solar 

equipment costs continue to decrease (Sztankó, 2017). This trend, combined with 

government incentives, makes solar energy more widely accessible. 

To promote the adoption of renewable energy, particularly solar energy, public 

policy should address several critical areas. Governments in Hungary and Austria 

should implement standardized and efficient permitting systems for renewable energy 

projects to reduce delays and encourage investments in solar energy infrastructure. 

Targeted subsidy programs or tax incentives should be introduced or expanded to 

support residential and commercial solar installations, focusing on regions with lower 

adoption rates to ensure broader access to renewable energy benefits. Additionally, 

investments in grid modernization are essential to upgrade electricity grid 

infrastructure, enabling better integration of solar and other renewable energy sources 

while reducing energy loss and enhancing reliability. Public awareness campaigns 

should also be prioritized, with government-led initiatives educating the public about 

the financial advantages and environmental benefits of solar energy to increase 

adoption rates and foster greater participation in the shift toward renewable energy. 

Solar system developers should prioritize several strategies to advance the 

adoption of renewable energy solutions. Emphasizing consumer education is essential; 

developers should create informative content that highlights the long-term cost savings 

and environmental benefits of solar systems to engage and inform potential customers. 

Business strategies must also adapt to the distinct regulatory frameworks in Hungary 

and Austria, accounting for Hungary’s nuclear energy-friendly policies and Austria’s 

anti-nuclear stance to ensure market alignment. Collaboration with governments is 

another critical approach; developers should work with policymakers to advocate for 

favorable regulations and participate in pilot projects that showcase the scalability and 

feasibility of solar technologies. Additionally, investing in innovative solar 

technologies, including integrated storage systems, can attract consumers focused on 

affordability and sustainability, further driving the transition to renewable energy. 

Combined efforts between public and private sectors are essential for advancing 

solar energy adoption. Collaboration between governments and solar developers can 

lead to the establishment of renewable energy hubs, particularly in regions with high 

solar potential. Pilot projects should be initiated in both Hungary and Austria to test 

and improve streamlined permitting processes, creating models for wider 

implementation. Facilitating forums or workshops for regional knowledge sharing 

would enable Hungary and Austria to exchange best practices in regulatory 

frameworks and renewable energy integration, fostering mutual learning and 

innovation. These initiatives aim to overcome regulatory barriers, build consumer trust, 
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and accelerate the growth of solar energy, delivering benefits to policymakers and 

industry stakeholders alike. 

The future of solar energy lies in becoming more efficient, flexible, and 

integrated with advanced technology. With these advancements, solar energy can play 

a significant role in reducing global carbon emissions (Creutzig et al., 2017) and 

shaping a more sustainable energy landscape. The research sought to examine the 

perspectives and attitudes of residents in the North Transdanubian region regarding 

solar panel systems, structured into two primary components: secondary and primary 

research. The secondary research focused on renewable energy sources, particularly 

solar energy, within local and European contexts, changes in energy prices, and the 

regulatory environment. The analysis of solar radiation data, different forms of energy 

utilization, and the rising cost of energy carriers were especially relevant for assessing 

the potential of renewable energy sources in Hungary. The concept and regulation of 

solar panel systems played a prominent role, as the European Union’s REPowerEU 

program has also set significant goals for increasing photovoltaic energy production. 

In Hungary and Austria, regulatory frameworks and support programs vary, which 

may impact public interest, especially in subsidy termination or modification cases. 

With the end of state subsidies in Hungary at the end of 2022, households bore a 

substantial portion of installation costs. Therefore, understanding the impact of 

payback period trends, billing methods, and electricity market regulations is crucial 

for understanding investment willingness. 

The primary research was based on two questionnaires. One measured 

satisfaction among current customers of the examined organization, while the other 

assessed potential customers’ views on household-sized solar panel systems. Analysis 

indicated that most existing customers chose the service based on recommendations 

from acquaintances and were satisfied with both the system’s technical parameters and 

service quality. Among potential customers, the most influential factors were financial 

status, the availability of government subsidies, and environmental awareness. Most 

residents in North Transdanubia considered solar system installation costs between 2–

4 million HUF reasonable, preferring a payback period of 5–10 years. However, the 

research has limitations. The results primarily apply to the population of North 

Transdanubia and are not representative of the entire country. The survey was self-

administered, which could introduce some bias due to respondents’ personal 

inclinations. Moreover, the energy market and regulatory framework are rapidly 

changing, meaning the situation presented here could shift even in the short term. 

Future research should consider a broader, representative sample to reflect national 

trends. Further research could also delve deeper into the impact of government 

subsidies, particularly concerning new support systems and their effects on investment 

willingness. Additionally, examining the impact of energy storage technologies (such 

as battery storage) and their cost-benefit analysis would be valuable (Li et al., 2018; 

Liu et al., 2020), as these can enhance the reliability of energy supply and long-term 

integration of renewable energy sources. 
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