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Motivation and Research Questions

The study presented here addresses two of the most pressing challenges of our time:
biodiversity loss and climate change [1][2][3]. In this context, solar energy has emerged as a
key pillar of the transition from fossil-based to renewable energy systems, as highlighted in
recent research and international policy agendas [4]. Meeting decarbonization targets will
therefore require a broader system perspective that includes utility-scale photovoltaics [5][6].
Large-scale renewable energy infrastructure, however, can adversely affect local biodiversity,
creating a “green-on-green” dilemma where clean energy goals intersect with nature
conservation and social acceptance becomes a seesaw battle between local environmental
concerns and global climate considerations [7][8][9]. Against this background, the study
investigates the social acceptance of utility-scale photovoltaics, a field that remains
underexplored compared to wind energy despite its growing relevance for sustainable energy
transitions [10][11].

Methods and Data

Between 9 and 22 January 2025, a web-based survey was conducted among residents living
in or near three Austrian biosphere reserves (Lungau, Wienerwald, Unteres Murtal) (n=512).
Participants provided socio-demographic information and answered questions on their
attitudes toward renewable energy as well as a randomized framing experiment. Several
validated psychometric scales were included, capturing constructs such as environmental
concern, perceived impacts of utility-scale photovoltaics, energy justice values, beliefs about
renewable energy technologies, and activist intentions. Participants were then asked to
complete a choice-based conjoint (CBC) experiment consisting of twelve choice tasks, each
comparing three USPV project scenarios. The study design was developed within an
interdisciplinary framework and informed by place attachment and energy justice, supported
by a stakeholder group from NGOs, policy, the energy sector, and environmental
organisations. Their involvement underscores the role of participatory planning in a just energy
transition and, by integrating societal values with biodiversity considerations, provides a
pathway to ecologically sensitive and publicly supported solar strategies.
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Results and Conclusion

The survey revealed strong overall support for photovoltaic technologies (79 %), though
approval decreased for utility-scale ground-mounted PV (66 %) and was lowest for installations
within biosphere reserves (mean 54 % across regions). Participants expressed substantially
higher concern for classic environmental issues, with 83 % indicating strong worry about
habitat loss and degradation of natural areas, whereas concern about renewable energy
expansion was comparatively low. The conjoint analysis showed that land use constituted the
most influential attribute in project evaluation (35.86 %), followed by biodiversity measures
(21.65 %) and visibility (19.42 %), with procedural and distributive justice playing more limited
roles. The regression model predicting support for utility-scale ground-mounted PV in
biosphere reserves demonstrated strong explanatory power and was statistically significant, p
< .001. Support was significantly associated with renewable energy activism (p < .001),
perceived social norms (p < .001), perceived positive impacts (p = .003), and perceived
negative impacts (p = .004), while all other predictors were non-significant. These results
indicate that acceptance of utility-scale ground-mounted PV is shaped primarily by ecological
siting considerations and central psychological factors.
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