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	S1
(local)
	S2
(state level)
	S3
(state level)
	S4
(local)

	PV-GM; General Information
	Suspiscious in operators, producers, decision makers  Profit-oriented; individual projects assessment needed  strongly dependent on implementation (deficient recognition of conservation criteria)  no unconditional support just due to being a renewable energy  increase in acceptability in case of consideration of conservation criteria; prefer decentralisation of projects  keep independecy; alternative reneables even more problematic  maintain high barriers, no fast permissions  use PV on roof and PV-GM on available sealed areas  unused potential
	Before using open spaces, use potential on roofs, facades and commercial areas, optimize energy saving potentials and reduce existing electricity demand in order to reduce the need to develop new areas (investments necessary); need for energy transition  not generally against every PV-GM  but large-scale expansion critical;  individual reviews of land suitability & design necessary  improve nature compatibility; prefer over monocultures for biogas, need political guidance for sustainable land use; important to take praticipation process seriously, integrate divers interests and take time  ("They certainly want to (…) earn the money now, and not get involved in three years of participation procedures. But it would make more sense and be more reasonable for everyone in the end.")  indifference if local or foreign investors as long as conditions for nature protection are fulfilled
	Positive attitude towards expansion of solar energy (complementary weather dependency of different renewables), Germany must contribute its share to the energy transition/ 1.5 degree target; areas used for forage crops or energy plants could be transformed to PV, prioritization of sealed surfaces & roofs; no general statement possible, highly dependent on location & design; cannot understand arguments concerning landscape change  long-term consequences for earth even worse

	Solar energy needed as part of the energy transition, but "clear priority for installations on buildings”, PV on all public buildings & renovations  clear regulations in regard to implementation of nature conservation aspects and controled expansion of PV-GM needed (similar to centralised process for wind parks, selection of sites according to "public interest not private interest") still quick action necessary, use suitable areas; critical perspective on large-scale PV-GM, but necessary (energy crop worse alternative, energy mix with wind energy)

	Acceptability
Influencing Factors
	+ improvement of projects through early participation of different stakeholders (e.g. environmentalists); energy production with low emissions, fewer conflicts (↔other renewables); preference of  previously intensively farmed land;  dissection of large areas (for humans and animals)   decentralized energy production to reduce dependency;  creation & communication of positive examples
("A showcase park: It does not lead to a bad, large area fragmentation. It has loosely placed panels and a biodiversity, has set in, that wasn't there before.")
-
Immensive land consumption & land fragmentation (animals & humans), doubtful used materials (energy consumption for production neglected, produced abroad,  [dependency], “hazardous waste”), negative experience with doubtful benefits for biodiversity (downgrade through solar projects in comparison to “Conversion Areas”)  benefits for nature only in theory; agglomeration of RE projects
	+ consider regional needs & circumstances (keep protected areas free, protect landscape, habitats & forests, consider high land value), include local residents, municipalities &  environmentalists in planning of projects; early communication to public; improvement of biodiversity (↔intensive use); include passages (“but no ‘salami tactic’"), implement monitoring;  dialogues, build trust, create & communicate positive examples   improve projects;  decentralized energy concepts
-
Large land consumption, intrusion in landscape, often participation processes not properly executed due to time constraints, overburdening of local stakeholders (volunteer conservationists), rapid decision-making processes  increase in local dissatisfaction
	+  Improvement of biodiversity (↔intensive agriculture), new habitats for animals & plants; recovery for groundwater & soil;  consider location factors  keep encroachment on nature & landscape as low as possible (compensation measures); “no negative impact on the neighboring nature reserve”, local acceptance↑↔ wind turbines; investment in compensation for communities, small-scale use/integration into landscape; early integration of public
-
Large-scale expansion (unsuitable for environment,  enforcement deficits (problems with implementation of nature compatibility); loss if recreational space 
	+ social acceptance↑↔wind, benefits for biodiversity possible, include nature/ species conservation criteria, exclusion of forests & landscape protection areas; segmentation of large areas; additional rural income; prefer smaller structured facilities
-long-term burden on landscape, competition for land with agriculture; fragmentation of the landscape (exclusion of humans & animals), poor implementation of nature conservation criteria


	PV in Branden-burg (Criticism & improvement suggestions)
	Implemented facilities do not meet criteria catalog of NABU, criticizes “B-Plan” procedure (“quite random”; “very subjective”)  affected municipalities left alone; social opposition: PV < wind turbines  sees rise in local resistance coming with increase of large PV projects
	Preserve BB nature conservation areas, in BB especially large plants; example Hohensaaten: local resistance when use of forest areas. sees positive examples in BB with functioning monitoring  communication necessary;  Wish: “That the pace is taken out a bit, the people are not overloaded, not overwhelmed, not presented with accomplished facts, but one looks exactly together with the people, also with the NABU representatives or other conservationists on site, which areas really have to be taken up, how large these open space plants can be, how they are designed and how these boundary conditions can simply work"; need to involve local stakeholders; in municipalities: lack of human resources and time, need to  strengthening and integrating voluntary nature conservation  
	BB’s share for energy transition needed; projects implement compensatory measures, still large project areas in BB skeptical  risk of loss in local acceptance; measures should be controlled regularly by local nature conservation authority (independent environmental impact assessment)  more staff in authorities & consultation of municipalities needed (e.g. suitable location, contracts..); problem in current process: “The old families who have always lived in the town are now represented in the municipal council. They always get the majority. And of course they always have land. And yes, then of course areas are always designated.”  Lack of objective criteria  suggestion regional planning offices
	BB has enough other potential land & poor soils  conversion to PV attractive to farmers, communities need more support for contract formation & control;  

	APV
	Environmentalist perspective: loss of extensivication by PV-GM through agricultural use; acknowledgement of benefits in arid & hot regions, scepticism in suitability for Brandenburg, dependent on regional circumstances & design; negative influence on landscape especially high-mounted APV (“grid” over fields; “lying power poles”);  Combination of downsides of PV & agriculture (less acceptability for large areas; “industrial agriculture”)  same conditions as for PV-GM: small plants, less densely placed panels  consideration of nature conservation arguments
	Depends on design and implementation (best: organic & extensive agriculture)  implement nature conservation criteria as for PV-GM; no intensive use of arable land by APV;  possibility of positive influence on microclimate and yields under panels; also for BB (increasingly arid summers); combination & multifunctional use of the scarce resource "soil"; but potential acceptability decrease through higher encroachment into the landscape (elevation); for final evaluation too little experience  more research and communication needed 
	Suspects higher costs for APV and is skeptical about profitability; questionable whether Brandenburg is a suitable location due to poor soil values  in regions with good yields possible solution (“ But would of course be a real compromise")  good future land use  start with regions with good soil
	Missing experience & examples for valid evaluation, “interesting” concept (profits from energy & food), need for research, pilot plants   but expects less energy output on same area,  bureaucratic obstacles & doubts profitability  incentives for implementation?  stronger visual impact (elevation)

	Conflicts (1.LUC & 2. Nature Conservation vs. Climate protection)
	1. Conflict potential between energy production, use for species/biodiversity protection & agriculture (in case of arable land)
2. Specialization in nature conservation  internal conflicting interests
	1. Actors: farmers, citizens, environmentalists, water authorities etc.  dialogue & compromises needed
2. Species & nature protection essential, still advancing climate protection necessary  often misuse for shorten participation processes, climate protection should not be played off against species protection ("You will never be able to make everyone happy. But yes in the end you should always be able to create as much as possible for the local biodiversity in the area you are in.")
	1. Agriculture, energy production, recreation area; conflicts also lead to tension within the organization
2. Existing conflict between nature conservation and climate protection (long-term)  Compromises necessary
	1. Agriculture vs. Energy
2. Different approaches   Maximum of nature conservation should be considered and implemented in energy production

	Conservation organisation
	Heterogeneity of opinions, criticism in public statements on state or national level; member’s opinion divers  local voices should receive more attention
	Necessity for regular updates of public statements; stae and nationale level needs regional perspectives ("We are of course also looking for contact with the regional groups, so that they can cooperate or critically cooperate with us.”)  Feedback loop
	Association receives site plans for evaluation  input by local nature conservation requested, final statement by “Landesbüro” but final decision by municipality; heterogeneous opinions towards PV-GM
	Approvement of criteria from NABU/BUND  binding implementation; heterogeneous opinions in organization on PV-GM (less polarizing than wind energy)

	Degree of acceptability
1. PV-GM & 2. APV
	Doubt &
Rejection
	Conditional acceptance
	High acceptance
	Conditional acceptance
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S9
(local)

	PV-GM;
General Information
	Expansion of wind power and PV-GM necessary  but sees drawbacks of technologies, ecosystems & landscape could be damaged, find new ways; status quo: inadequately precise planning  need restrictions, central planning. In GE/BB still enough potential on degraded, concreted, roof, front surfaces, noise barriers etc. to be used  beforehand; "We at BUND stand for a citizen-owned energy transition"  only way to maintain local acceptance (communicate benefits/ compensations for locals)
	„(…) as a general rule I think it's incredibly important to find solutions that put an end to (…) fossil fuels and to find solutions using alternative energies”; for energy transition PV necessary  (frst on buildings and devastated areas) priority in conflicts ("And at some point a priority must be set.  And for me (…) would be such an important point for me."; Simplification of processes, too much beaurocracy  shouldn’t stop the progress
"Because owners and investors cannot agree. Because municipalities and investors cannot agree. These are the usual things that generally prevent things from happening in our country. Because everyone wants to get their own way.", too long discussion hinder progress
"Priority: In these days, you can't catch up. There will always be corners where the newt gets punched in the nose and where the orchid gets trampled. We want to reduce and slow this down as much as possible. We want to sensitise the population, but especially in the matter of the energy transition it is very important what you are working on. To advance these renewable energies. And be it only to make ourselves less dependent on Putin."
Investments in innovations, improvement of saving potential, effective use & forwarding of energy
	Knows that expansion is necessary to secure energy, but skepticism in implementation & decision makers  focus lies on profits, not environmental compatability (change necessary to compatability with nature conservation and landscape) mistrust in independency of species protection inspectations („There is then always proven what was already clear before, what should come out.";
"The question is always: we, the nature conservation associations, give our advice, in the end there is a consideration and then somewhere in the office a decision is made: ‘We take note of the information, but it is not a criterion for exclusion. We build there anyway.’”  want possibility for legal action, long processes good to ensure nature conservation; expansion happening is too fast 
"It's always about money. What is the best way to make money on my land and what is the best way to design it. And the planning offices or the investors queue up for all the projects" 
Need to increase energy-savings 
	Acceptability lower for large areas  in nature conservation and local citizens, generally open towards PV (first roofs),  critical on PV-GM,  "Because we have all 17 sustainability goals in mind and can't just concentrate on one goal now, as far as climate protection is concerned"  trade offs (food, nature);  in addition to technical solutions, more focus on renunciation, savings potential; Implementation of projects: nature looses against profitability, evaluation depends on comparative area, consider long-term consequences for sustainability, “I think it would make sense for these sites to be selected according to certain criteria. And not according to the "first come, first served" principle, "whoever comes first and shouts the loudest will get the permission";  open questions: "Does it do anything for biodiversity? Will it do nothing? How much of an impact do we need to assess? How necessary is it?”
	Generally positive attitude, dependent on individual plant (location, used area & design)   Implementation of nature compatibility criteria increases acceptability, doesn’t suppert many local concerns (e.g. landscape),  No danger to birds & insects, more plant species, improvement of groundwater, soil ↔ intensive farming
"So whenever I put this in regional hands, everyone only thinks about themselves, producing something that is good for their wallet, but where maybe in the end no one can use the electricity. If I put it at the federal level, then maybe it will be built there, where the lines are, and not spread out like that."

	Factors  Influencing Acceptability

	+ new jobs created, health benefits (↔fossil fuels), socio-economic benefits, new source of income for municipalities & local stakeholders; recognize locational factors  reasonable planning; good replacement for intensive fields (biodiversity↑), small-scale (max. 50 ha), local population & environmentalists need to be included early in planning & profit sharing nature compatibility & set sensible compensatory measures (investments in “welfare” of municipalities such as kindergarden, park etc.)
-Encroachment on landscape, scenery & ecosystems; competition for land, in BB:  "gold rush atmosphere" (thoughtless "paving"), dimensions too large,  e.g. loss of resting areas for birds; exclusion of animals and humans; flawed participation mechanisms (acceptance↓)

	+Planning based on area/site conditions (use devastated areas [size irrelevant]; leave out forests); participation of the local population, benefit sharing
-Large land use
	+ Size up to 20 ha,  exclusion of protected areas,  consideration of nature conservation and species protection; dependent on choice of location:  no arable land, but already preused areas, divide large PV-GM
-Intrusion into the landscape, species & nature protection, overload due to disproportionate number of plants, excessive demands for local actors; fragmentation of the landscape, exclusion of humans & animals.

	+ Use potential of roof and sealed surfaces,  double use through high-mounted plants, biodiversity ↑↔ monocultures; (poor implementation); regulation of expansion/site selection, stronger criteria; small-scale expansion (e.g. 10ha)
-
Large-scale land consumption  fragmentation & encroachment on landscape, high lease prices increase land prices (objects of speculation); conflicting interests with agriculture; orientation towards profits/profitability; municipal planning sovereignty can lead to overburdening, 
	+
Consider biodiversity potential in design (part without pesticides, extensive borders), high  Brutort (ohne Düngung, Pflügen etc.); high land productivity & lower visibility ↔ energy plants & wind parks;  “sensible expansion”, where needed, centrol control of choice of location useful    Orientation towards supra-regional criteria;  perceived fair distribution of advantages and disadvantages; profit sharing with municipalities
-
Dense construction design, use of high-quality land, no participation of locals, senseless expansion, enforcement of individual interests

	PV in Brandenburg 
	Request: "(…) looking very closely at which areas we are now filling with PV, which areas we can use twice, which areas are already so damaged anyway and therefore already predestined for PV-GM.” 
Large-scale example: “(…) on this scale, that is probably extremely good economically, but (…) it cannot be landscape-adapted and helpful for regional development”; "At the moment we have uncontrolled growth. Every municipality is flooded with applications, has no staff that can actually take good care of it (…)”   More & better trained staff
	No evaluation of pure size, "It is probably most economical to install and then use if it is compact and large"

	BB: "They are sprouting up everywhere, these things. Every municipality. (...) Everyone wants a piece of the pie, more or less."; problems with local acceptability existing
	“We don't yet have an obligation, not even for new buildings, to put photovoltaics on the roofs. The obligation is absolutely necessary.”, “ Incentives in terms of subsidies and also with regard to the formal conditions”,  Control in the selection of areas is wanted (regional planning), “Yes, so my first wish is that we talk much more about how we want to live in the future and how we want to do business in the future. In view of the climate crisis and that we discuss, discuss more strongly, where we can cut back in our luxury world."   not just "painting it green”

	in BB no problem with size  large areas available that could be used; extensification good for BB land, evaluation limited to BB; experience: the most profitable option is chosen, often not the cheapest (e.g. advantages for biodiversity are expensive); Hope for expansion of energy infrastructure, consideration of nature compatibility with central planning

	APV
	"This is a great hope for us";  dual use of land to solve land use conflicts,  income generation for active farmers,  rapid progress necessary (under same conditions as PV-GM e.g. inclusion of local environmentalists & citizens)   expansion is "in dialogue"
Same problem with fragmentation & exclusion for large plants; additionaly risk of acceptability decrease due to high elevation & higher landscape interference  need to be reviewed
	Reasonable solution, but no clear evaluation yet. Needs perspectives/ research from agriculture and specialists on how agriculture/yields develop under panels;
BB poor soils, simple PV-GM might be better suited  priority for PV-GM on sealed areas  APV here no alternative
“Maybe other conservationists will come and say you're a traitor. But neutrally,BB is perfect for this. But you understand what I mean. This is my personal opinion, it's not the opinion of any group, right?"
	"I think the idea of putting the things higher up and to grow vegetables or keeping poultry or other things underneath is good in principle"; basic idea good; positive: double use on two levels ("great idea"), additional protection of the plants (hail, rain), technical advantages (orientation towards the sun); open questions about higher costs, "cost-benefit ratio"?
Specifically BB: normally PV on sandy soils, agriculture possible? Makes sense on better soils (in other regions);
problem with large dimensions, too  sees problem with local acceptability(landscape, size)
	Positive basic attitude towards the idea of dual use, preservation of agricultural land (land use conflict resolution), but higher interference in the landscape, 
acceptability for small plants, scepticism about nature/landscape compatibility for large plants;
“Yes, one will be solved, but not others. And the problem is that investors always look for the most profitable, for the maximum profit. And sometimes the best solution, the one with the fewest conflicts of objectives, is the one that is not the most profitable”;
acepticism whether implementation is successful
	“If they find out that it's not profitable and there's no funding, then no one will do it. Done.”, for farmers to use APV, extra financial incentives must be set/technology promoted; same criteria as for PV-GM; "Yes, if you increase the distance between the rows and do something in between. Then the plant won't interfere at all. That would be cool."; but acceptability could be lower because of visibility

	Conflicts 
(1.LUC &
2. Nature Conservation

Climate Protection)
	1. "can use surfaces only once”  different requests
	1. Need to find compromises/solutions as best as possible for all conflicting parties, agriculture↔energy production, "We can't say we won't do it just because one says so and the other says so".
2. Sees this conflict  climate protection has priority (preventing climate change is not possible, but slowing it down is) “The little orchid back there where the photovoltaic plants are or some other plant worth protecting will lose out. That's how brutally I put it. But first, of course, we have to try to find solutions.”
	2. conflicts exist, but no solution at hand
	1. PV-GM: creates conflicting goals  food security and biodiversity must also be protected; 
2. Conlict present, solution in degrowth, orientation on social welfare
	2. PV seen as possibility to solve this conflict

	Conservation organisation
	Necessary to have contact to local groups, but limited ressources 
	PV does not play a big role on local level; no final positioning
	Overloading of local (voluntary) nature conservation with assessment of plants; Very high average age in local nature conservation;  Engagement/exchange decreases;  very heterogeneous, different specialisations, interests; confronted with prejudices and dissatisfaction in population
	"So this topic, so there is then a large participation procedure all well and good, but if the opinions are all weighed away in the approval procedure, you have nothing from it”,
"From the classic nature conservation issues to climate and energy issues. But also animal welfare issues, we have the whole range that we cover", “But that doesn't mean that everyone agrees when you publish a position paper. We have half a million members in the BUND. In Brandenburg we have about 9,000, so of course not everyone agrees."
	Local population looks here for support with RE projects 

	Degree
of Acceptability:
GM-PV &  APV
	Conditional a. & high a.
	High a. & Doubt
	Rejection &  High a.
	Doubt
	Conditional a &  High a.
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	PV-GM;
General Information
	Support for PV, but opposition towards large-scale PV-GM (except from sealed area usage)  esp. large-scale expansion, sees potential on roofs as sufficient  necessary to protect habitats; research on longterm effects needed (high uncertainties)  PV-GM = almost sealed surfaces; need for investments in technical improvements & infrastructure extension; need for regulations of expansion  biodiversity/nature only included by decision makers when obliged  deficits between plans and implementation

	Acceptability
Influencing Factors
	+ additional income for farmers, consideration of locational factors (e.g. prioritize land with low soil values), monitoring of plants, control of compensatory measures, strengthening of energy sovereignty
- loss of large areas of valuable land (e.g. agricultural land), contempt of locational factors & nature, in projects positive impact on biodiversity not apparent; intrusion in rural landscapes; unfair distribution of benefits and drawbacks; flow off of profits to actors outside affected region; plans for/realization of compensatory measures & effects on nature not controlled

	PV in Brandenburg 
	Rapidly increasing amount of PV-GM-plants in the last year, especially skeptical about large-scale

	APV
	Need for further research; good idea (keep agriculture), but still no sufficient alternative to roof PV; same concerns & requests regarding nature conservation/ biodiversity as for PV-GM

	Conflicts

	Major conflict  (nature conservation ↔ climate protection)  nature conservation should have equal importance or even higher  once species are lost, cannot be regained  sees intrusion into natural habitats not as needed

	Nature Conservation Organisation
	Local feedback on PV-GM projects increasingly: “Decline, decline, decline!”








Code Matrix Position Papers:
	Association (Year)
	BBN (2019)
	BUND (2021)
	BUND (2017)
	BUND & NABU (2021)
	BUND BN (2021)
	BUND, NABU, Bodensee-stiftung, Naturfreunde (2021)
	DNR (2021)
	NABU/BSW (2021)
	NABU (2021)
	WWF (2021)

	Position towards PV-GM
	Prioritize PV on roofs; consistent regulations needed
	Prioritize PV on roofs & sealed areas; consistent regulations & funding needed, participation of different stakeholders, combination of nature & climate protection
	Prioritize PV on roofs & sealed areas
	Prioritize PV on roofs, support innovation, combination of nature & climate protection, participation of environmentalists, less bureaucracy
	Prioritize PV on roofs; combination of nature & climate protection, dependend on location
	combination of nature & climate protection, dependend on location, participation of different actors
	Consistent regulations needed, prioritize PV on roofs & sealed areas, less bureaucracy, dependend on location, investments & research needed, participation of different actors, consider environmental consequences 
	Prioritize PV on roofs & sealed areas, use devastated areas,  less bureaucracy, dependend on location, participation of different actors, consider environmental consequences
	Combination of nature & climate protection; prioritize PV on roofs, research & consistent regulations needed
	Prioritize PV on roofs & sealed areas, use devastated areas,  combination of nature, species & climate protection, dependend on location, less bureaucracy, investments & innvoation needed

	Factors increasing acceptability
	-
	Extensification ↔ agriculture, positive influence on biodiversity, high social acceptance
	Positive influence on biodiversity, efficient land use
	Extensification ↔ agriculture, efficient land use, easy removal
	Positive influence on biodiversity, fast expansion possible, efficient land use, profitability for several actors
	Fast expansion possible, cheap energy production
	Extensification ↔ agriculture, positive influence on biodiversity, efficient land use
	Cheap energy production, fast expansion possible, positive influence on biodiversity, efficient land use, Extensification, improvement of water ↔ agriculture
	Extensification ↔ agriculture, efficient land use, positive influence on biodiversity
	-

	Factors decreasing acceptability
	Land use conflicts
	Landscape encroachment, land use conflicts, degradation for species & nature
	
	Degradation for species & nature
	Land use conflicts, landscape encroachment
	Degradation for species & nature
	Degradation for species & nature, land use conflicts
	Degradation for species, nature & soil
	Degradation for species & nature, land use conflicts
	Degradation for species & nature

	Agrophotovoltaics
	-
	+Synergetic effects
-profitability uncertain  increase research & simplify legality
	-
	+Synergetic effects 
 need for investments
	+Synergetic effects
 increase research & consider nature conservancy criteria
	-
	+Synergetic effects, high potential
	-
	+ high potential
Increase research
	-



PV-GM: ground-mounted photovoltaics
APV: agrophotovoltaics
LUC: land use conflicts
RE: renewable energy 
BB: Brandenburg
Degrees of acceptability based on: Sauer et al. (2005)









