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Abstract 15 
Scholars have long argued the need for increased community engagement around large-scale solar 16 
(LSS) development in the United States (US). Despite this call, meaningful engagement processes 17 
remain rare, both because they are often not statutorily required and because a range of actors, 18 
including state and federal policy-makers, renewable energy developers, local officials, 19 
landowners, and nearby residents disagree about the need for as well as the intended goal of such 20 
processes. This disagreement has led to dramatic policy shifts around engagement and fostered 21 
processes that are insular, instrumental, abbreviated, and often focused on achieving a single 22 
objective: either the termination or approval of a LSS project. Here we work to distinguish this form 23 
of engagement, which we define as misengagement, from a more meaningful form of engagement, 24 
which has as its goals transparency, accessibility, and fairness as well as expanding the number 25 
and specificity of the perspectives, interests and impacts considered. We describe the 26 
development of a more structured and deliberative engagement process that was deployed by 27 
University Extension personnel in 5 US states with over 300 participants, resulting in a guidebook 28 
that provides step-by-step instructions for individuals interested in pursuing more community-29 
centered solar development. We also propose five questions that surfaced over the course of this 30 
work and that organizers of meaningful engagement processes should consider in order to avoid 31 
misengagement: how, when, where, who (for and by) and why should such a process occur. 32 
Finally, we discuss tensions and tradeoffs associated with and between each question. 33 
 34 

https://doi.org/10.1016/j.erss.2025.104338


1. INTRODUCTION 35 
An increasing number of scholars have written of the need for more community engagement 36 
around large-scale solar (LSS) development in the United States (US). Pragmatically, they argue that 37 
more engagement could improve landscape fit, contribute to a more honestly negotiated and fairer 38 
distribution of compensation and cost, reduce impacts to wildlife, improve stormwater 39 
management, and even lead to the adoption of eco- or agrivotaics (1,2,3). They and others argue 40 
that increased engagement could also improve residents’ perceptions of and attitudes regarding 41 
the LSS siting and permitting process, generate more support for solar and renewable energy more 42 
broadly, expand access to more affordable and reliable electricity, and potentially accelerate the 43 
rate of LSS deployment (1,3,4,5,6,7,8,9,10). Yet others, perhaps less interested in accelerated 44 
deployment, provide a normative justification, arguing that greater engagement is necessary to 45 
effect what Arnstein (11) called “citizen control,” community ownership, or the conflagaration of the 46 
status quo required for a truly just transition (12,13,14,15,16).  47 
 48 
While there is broad agreement about the need for increased engagement, and numerous critiques 49 
of previous or missing engagement processes, depictions of what exactly more and more 50 
meaningful engagement around LSS should look like on the ground are lacking in the US.1 This is the 51 
case despite numerous suggestions and critiques from scholars abroad, including those in the 52 
United Kingdom (17), Sweden (18), the Netherlands (19), Taiwan (20), Brazil and Portugal (21,22), 53 
Mexico (23), and Canada (24). Here we attempt to fill this gap by describing a two-year effort to 54 
develop, deploy and evaluate a more meaningful community engagement process in the US called 55 
community-centered solar development, or CCSD. In the remainder of this section, we describe 56 
how community engagement is often wielded in the US. We then introduce a distinction between 57 
this type of “misengagement” and CCSD, which had as its goal to increase the transparency, 58 
accessibiilty, and fairness of engagement, as well as expand the number of perspectives, interests 59 
and impacts considered. In the Methods, we describe the development and deployment of the 60 
CCSD process. In the Results we describe the outcomes of that process, specifically a series of 61 
community conversations and a step-by-step guidebook for initiating those conversations. In the 62 
Discussion, we identify and engage tradeoffs associated with five questions that arose in writing the 63 
guidebook and should be considered when developing an engagement process: namely, i) how, ii) 64 
when, iii) whom (with, by and for), iv) where, and v) why should it occur?2  Finally, in answering these 65 
questions, we work to distinguish and suggest best practices for mitigating misengagement, or 66 
engagement processes that are insular, instrumental, abreviated, single- rather than multi-67 
objective, and occur in the absence of more meaningful engagement.  68 
 69 

1.1. Siting policy and meaningful engagement in the US 70 
Despite scholars’ call for more and more meaningful engagement around LSS, such processes are 71 
rare in the US.3  Not only are they rarely required of and often perceived to be more costly and time-72 
consuming by renewable energy developers, but a range of actors, including developers, state and 73 
federal policy-makers, local officials, landowners, and nearby residents often disagree about the 74 
intended goal of such processes (29). This disagreement has led to dramatic shifts in policy 75 
prescribing which level of government retains permitting authority over and thus where and how 76 

 
1 Specific guidance is lacking in numerous contexts, not just around LSS. 
2 Previous authors have tackled some, but not all, of these questions, and not always systematically 
or about LSS specifically (2,19,25). 
3 There are a few notable exceptions, e.g., (26,27,28). 



much community enagement is required for LSS projects (30,31). These shifts have not always 77 
been consistent along political or ideological lines; instead, the policies adopted appear to 78 
promote more or less community engagement strategically to either accelerate or stall 79 
development.  80 
 81 
For example, in the state of Michigan (MI), legislation was recently passed by a Democratic majority 82 
that relocated most LSS permitting authority from municipal governments to a state-appointed 83 
board. The stated reason was to provide a more level and predictable playing field for industry with 84 
respect to zoning and land use policy, as well to slow the number of municipalities adopting 85 
restrictive zoning ordinances or working to stall development (32,33,34). This shift in authority was 86 
both accompanied by and came as a result of widespread vocal opposition to LSS development in 87 
rural and conservative areas of the state (31,35,36). Similar efforts and opposition occurred in 88 
Illinois (IL) following the passing of legislation that shifted permitting authority there to the state 89 
(37). The extent to which this kind of legislation will impact community engagement in Michigan and 90 
Illinois is unclear, but many expect public involvement to decrease (38). 91 
 92 
On the other extreme, in Ohio (OH), state law, SB 52 in particular, co-sponsored by two 93 
Republicans, and signed by the Republican governor in 2021, empowered local governments, giving 94 
them the ability to pass solar bans—what (39) call “an extreme position in favor of local authority.” 95 
SB 52 also requires that all LSS proposals serve the “public interest, convenience, and necessity” of 96 
the state in order for the Ohio Power Siting Board to issue a permit. The board’s meetings have been 97 
frequented by vocal opponents often engaged in and organized by interest groups resisting solar 98 
and working to limit LSS development (40). In MI, OH, IL, and elsewhere across the US, there is little 99 
evidence of meaningful engagement reliant on best practices (1) and the principles we ultimately 100 
describe below. In the few examples where more meaningful community engagement was argued 101 
to have occurred, the result has nearly always been the stalled deployment of renewables (41,42)4. 102 
 103 

1.2. Distinguishing meaningful community engagement from misengagement 104 
Clearly, what is meant by meaningful community engagement around LSS has important 105 
implications (44). Previous authors have distinguished between three arguments for greater 106 
participation of the public in decision-making: substantive, normative and instrumental 107 
(19,29,45,46). The substantive argument purports that more and varied perspectives will improve 108 
the quality of information and thus lead to better decisions. The normative argument is focused 109 
more on process and relies on the “democratic ideal that members of the public have the right to 110 
influence the decisions that affect them or the things they value” (29). Developers regularly 111 
advocate for and contribute to a form of instrumental engagement, or processes that work to 112 
achieve a singular outcome or objective of achieving LSS permit approval (9,19). They argue that 113 
providing notice of potential projects to community-members too early, i.e., before land leases 114 
have even been secured, or hosting workshops, provides would-be opponents—often argued to be 115 
only a vocal minority of residents (47,48)—more time to organize (1,3). As a result, many developers 116 
prefer to delay notice until site control has been completed (1), leading to a “decide-announce-117 
defend” model and exclusionary form of engagement (22,23,49). That model becomes less about 118 
initiating or expanding meaningful dialogue, or what Stirling (50) calls “opening up” social choice 119 
and policy discourse, and more about achieving the necessary requirements to finish a project (9). 120 
On the other side, opponents of LSS tend also to pursue a single objective: the cancellation of LSS 121 

 
4 There are a few useful exceptions outside the US: e.g., (43). 



projects. Their form of engagement often includes shouting down project supporters in public 122 
meetings,5 initiating protests, and pursuing moratoria and recall elections to replace local officials 123 
supportive of development (51,52,53). Recent efforts to catalogue the many instances of 124 
opposition across the US demonstrate the significant impact of these engagement efforts 125 
(54,55,56). 126 
 127 
Both of these forms of instrumental engagement could be considered meaningful in that they 128 
achieve the organizers’ explicit objective of approving or cancelling LSS projects. However, here we 129 
adopt a more substantive and normative approach, seeking to distinguish our engagement process 130 
from the instrumental form. We go so far as to refer to instrumental engagement as misengagement 131 
because it i) has only one stated objective, ii) can be ignorant of, if not openly hostile to, competing 132 
interests or perspectives, and iii) intentionally recruits individuals invested in achieving that 133 
objective.  This misengagement is more insular and reductive than, and often arises in the vacuum 134 
of or intentionally seeks to replace, what Renn and Habermas (25,57) have advocated for as, a “fair 135 
and equal exchange of arguments.” Those scholars advocate for the open critique of factual claims 136 
on the basis of the “state of the art,” i.e., the best available scientific evidence, rather than 137 
persuasion. The rise of misengagement efforts parallels the spread of misinformation about LSS in 138 
the US, which Southwell et al (58) define as “publicly available information that is misleading or 139 
deceptive relative to the best available scientific evidence and that runs contrary to statements by 140 
actors or institutions who adhere to scientific principles.” Like misengagement, misinformation is 141 
often used to replace evidence-based claims, or else fill the gaps caused by missing information 142 
(59).  143 
 144 
Below we describe the development of our CCSD community engagement process, which was also 145 
intended to align LSS development with communities’ values, interests, and priorities. We show the 146 
measures adopted to increase transparency, accessibility, and fairness in engagement and greater 147 
adoption of constructive, participatory dialogue—all elements of what Webler and Tuler (60) argued 148 
make up “good” public participation processes.  149 
 150 
2. METHODS  151 

2.1. Research Context 152 
The CCSD project began in 2021 as a 3-year comprehensive interdisciplinary mixed-methods 153 
research project intended to improve understanding of community impacts, perceptions and 154 
preferences for LSS development in the US. The project included 5 tasks: i) a qualitative case study 155 
analysis of 6 LSS sites (3), ii) a national LSS neighbor survey (61), iii) analyses of LSS impacts on 156 
local tax, income and employment, iv) LSS geospatial categorization (62), and v) community-based 157 
solutions and visioning, which involved development of the community engagement process and 158 
guidebook described below.  159 
 160 
Results from the first two tasks demonstrated that communities required assistance in 161 
understanding, communicating, influencing and aligning LSS development with their values, 162 
interests and priorities (3,63). This work also demonstrated that while more meaningful 163 
engagement was necessary, specific guidance about how to conduct, and examples of existing, 164 
meaningful community engagement processes on LSS were lacking. Those that did exist often 165 
targeted specific contexts or audiences, such as local officials (e.g., (64)). Interview and survey 166 

 
5 Or, again as Stirling (279:(50)) notes, “closing down” appraisal to focus on a single course of action 
that appears “preferable under the particular framing conditions” provided. 



results also suggested that while trusted third-party liasions working on behalf of communities to 167 
engage with developers were desired (3), University faculty, staff, and Extension personnel6 were 168 
more trusted than developers, local, state and federal officials, and utility personnel to fill that role 169 
(63).  170 
 171 
2.2. Development of the CCSD Process and Guidebook 172 
The CCSD team’s community-based solutions and visioning task thus began with a recruitment 173 
process of University Extension personnel from across the US to assist in first developing a 174 
community engagement model for LSS and second describing that process step-by-step in a 175 
publicly available and accessible guidebook (65). Project team-members identified two University 176 
Extension offices in September 2023, with whom the team had ongoing relationships and 177 
collaborations: Michigan State University (MSU) Extension and University of Wisconsin (UW) 178 
Extension. Each Extension office was provided $50,000 and approximately 9 months to develop and 179 
deploy an initial engagement model. These partners were referred to as “Level 1” partners. The 180 
CCSD team then hosted a virtual convening in December 2023 in which 22 Extension personnel 181 
from 12 institutions attended and exchanged ideas about engaging communities in collaborative 182 
planning for renewables, shared tools and resources, and learned about this opportunity and the 183 
funding available. Ten thousand dollars was made available to up to 4 institutions each to serve as 184 
“Level 2” partners. At the end of the convening a survey was distributed gauging attendees’ interest 185 
in serving as a host to pilot a community engagement process. Using this survey, Cornell, University 186 
of Maryland (UMD), and Iowa State University (ISU)) were identified and eventually agreed to serve 187 
as Level 2 partners.  188 
 189 
Level 1 and Level 2 partners had distinct roles. Level 1 partners were provided more funding and 190 
more time to develop the overarching structure of the engagement process and identify best 191 
practices of existing community engagement models. Level 2 partners would later rely on those 192 
recommendations and materials to develop their own processes. This was intended to reduce the 193 
time, cost, and uncertainty associated with developing the process and lead to a more 194 
generalizable and replicable process. Importantly, both Level 1 and 2 partners were also asked to 195 
identify a community (i.e. a county) in their jurisdiction that would benefit from engagement around 196 
LSS. Throughout the process, our work was reviewed by the CCSD Technical Advisory Committee 197 
(TAC), made up of 12 individuals with experience in community engagement and solar 198 
development.7 199 
 200 
Working closely with our Level 1 partners in particular in the winter of 2024, we collectively 201 
identified and engaged the five questions introduced above, i.e., i) how, ii) when, iii) who, iv) where, 202 
and v) why should engagement occur? We also discussed how the answers to these questions 203 
would be interrelated. For instance, How to go about establishing a meaningful engagement 204 
process requires significant experience, training, forethought, and financial resources, as well as a 205 
willingness to initiate and the courage to lead such a process amidst fear of conflict. When to 206 
initiate a process, how long it should run, and the frequency and length of meetings can 207 

 
6 All land-grant universities and colleges in the US have an Extension office. Since 1914, the goal of these 
Extension offices has been to provide non-formal education and learning activities for, and 
communicate knowledge learned through research and teaching to, rural residents and farmers, as well 
as individuals living in urban areas (47). 
7 The prime funder of the CCSD process had little influence over the specific forms of engagement or 
intended deliverables chosen and did not directly engage with or advise the Extension partners.  



dramatically affect Who can and will attend, the number and depth of discussion and objectives 208 
considered, as well as the effectiveness of results and the cost. Who has this level of expertise and 209 
experience, and interest in pursuing such a process, varies both across and within communities. 210 
Rare—and typically expensive—are community-led processes that are built on trust, intentionally 211 
structured, well faciliated, evidence-based, and likely to generate meaningful recommendations or 212 
land-use plans. Who to include, Whose interests to consider and Who will be impacted also affects 213 
the process and results. Thoughtfully considering Where to focus engagement, e.g., Where to hold 214 
meetings and the geography of impacts and individuals to consider, can aid in avoiding both 215 
instrumental and oppositional forms of engagement. But it also requires meaningfully considering 216 
Why the process is or should be initiated. What is the intended result, or the explicit deliverable? 217 
Will the process generate a list of recommendations for developers or local officials, a land-use 218 
plan, a draft ordinance? Or perhaps the process is intended only to be a simple listening session for 219 
residents to have their questions answered. Of the five questions, determining Why appeared to be 220 
the most important and conveniently the most straightforward question to answer, but the answer 221 
is also typically driven by organizers with a single objective in mind. These five questions ultimately 222 
determined the number, type, location, objectives, and attendance at the resulting community 223 
meetings. 224 
 225 
3. RESULTS 226 
3.1. Eight “Community Conversations” 227 
Table 1 describes the meeting particulars and the purpose of each community conversation8 228 
developed and deployed by our Extension partners. By the end of the project, UMD and ISU had 229 
each conducted one 3-hour conversation in their respective community. MSU and Cornell had each 230 
conducted a two-part conversation on separate evenings—the former using a 90-minute session 231 
each night, the latter two 3-hour sessions, and UW conducted a single similar 3-hour conversation 232 
twice in neighboring communities. Eight conversations were held in all, with over 300 people 233 
attending (some residents may have and were encouraged to attend both meetings in MI and NY). 234 
Entry and exit surveys were used by partners either to recommend topics for additional meetings, 235 
ask questions or raise concerns, or evaluate the current meeting’s speakers or topics. One partner 236 
also conducted a community survey to assess community perspectives and concerns associated 237 
with LSS.  238 
 239 
As opposed to hybrid or virtual meetings, all of the conversations were held in-person and 240 
conducted in large rooms in conveniently located public or commercial buildings in each 241 
community. Attendees were asked to sit either at long tables facing a stage, or at smaller 6-8 person 242 
roundtables. Partners avoided holding Q&A or call-and-response sessions and instead promoted 243 
small-group discussions or asked attendees to write down and submit their questions or concerns 244 
to facilitators. Two partners incentivized attendance. The specific rationale, timing, location, focus, 245 
and community members sought for and leading each meeting, are all described in the next section 246 
and correspond to different sections of the CCSD guidebook. 247 
 248 
Table 1. Level 1 (in green) and 2 (in tan) Partners, Convesation Topics, Times, and Locations (all 249 
meetings occurred in 2024) 250 

 
 

  

 
8 The meetings were called community conversations to demonstrate our collective goals of inclusivity, 
fairness, transparency, and accessibility.  



Partner; 
County (#/stage of 
LSS) 

 
Meeting Particulars (Date, Time, Attendees, Township) 

1st Mtg 2nd Mtg 

Mich State Univ; 
Osceola County, 
MI (0 LSS proposed) 

Se
qu

en
tia

l M
tg

s 

Mar 20; 7-8:30pm; ~80 attendees; Evart, MI  
April 11; 7:00-8:30pm; ~65 attendees; 

Evart, MI  

Education and information about LSS; “The 
good, the bad and the trade-offs of LSS” 

Wildlife and health impacts; Interpretation 
of land classifications (active, marginal and 
open land); Responsible siting priorities 

Univ of Wisconsin; 
Portage County, WI 
(1 LSS active; 1 in 
construction) 

St
an

d-
al

on
e 

M
tg

s 

Mar 27; 5:30-8:30pm; ~50 attendees; 
Plover, WI  

Mar 28; 5:30-8:30pm; ~50 attendees; 
Stevens Point, WI  

Overview of LSS development; Roadmap for 
addressing developers and citizen input on 
LSS; Concerns and tradeoffs of LSS; 
Residents’ vision of how LSS fits in the 
community; Community members’ ability to 
shape projects; Community revenue use 

Ibid 
 

Univ of Maryland; 
Queen Anne’s 
County  
(Multiple LSS in 
development) 

St
an

d-
al

on
e 

M
tg

 Aug 26; 5:30-8:30pm; ~23 attendees; Wye 
Mills, MD  

N/A What you should know about solar; Legal 
aspects of solar develoment in Maryland; 
Overview of LSS in Maryland; Displacement, 
environmental, health and safety concerns 

Cornell Univ 
Jefferson County, 
NY  
(Multiple LSS in 
development) 

Se
qu

en
tia

l M
tg

s 

Aug 20; 5:30-7:30pm, ~15 attendees 
 Watertown, NY 

Sep 18; 5:30-7:30pm, 18 attendees 
Watertown, NY 

Challenges and opportunities 
of large-scale solar development; Municipal 
regulation and community involvement; Co-
siting solar with agriculture; Renewable 
energy zoning; Balance between solar growth 
and land use priorities 

Large-scale solar development’s 
intersection with agriculture and the 
environment 

Iowa State Univ 
Kossuth County, IA 
(0 LSS proposed)  

St
an

d-
al

on
e 

M
tg

 Sep 17; 5:30-8:30pm,  
Algona, IA 

 

County’s experience with solar development; 
Solar energy in Iowa; Social, economic and 
environmental costs and benefits of solar 
development 

N/A 

 251 
 252 
3.2.  The CCSD guidebook: Eight key steps 253 
Developed iteratively with Level 1 and 2 partners and our TAC, the resulting CCSD guidebook (65) 254 
contained 8 key steps (see Figure 1), a 41-point checklist, and an online resource library with 255 
sample documents, hyperlinks, and other materials useful for conducting a meaningful 256 
engagement process. The steps, which we describe in more detail below, and checklist were 257 
inductively determined by observing how partners chose to structure and organize their 258 
conversations. As Table 1 depicts, not all partners did the same thing—sometimes approaches 259 
succeeded, sometimes they did not. The guidebook aimed to capture what worked well 260 
everywhere, highlight decision-points, and provide evidence-based recommendations for future 261 



organizers. More simply, it is intended to assist organizers in articulating potential responses to the 262 
five questions of how, when, whom (with, by and for), where, and why should these conversations 263 
occur? 264 

 265 
Figure 1. The CCSD Guidebook’s eight steps for preparing, planning and conducting a successful 266 
conversation about LSS  267 
   268 
In determining sites to conduct engagement, both Level 1 and 2 partners employed what would 269 
ultimately become Step 1 of the guidebook. Step 1 advises an organizer—here the Extension 270 
partner themself—to examine what has already occurred with respect to LSS and other large 271 
infrastructure development in a community, work to identify existing attitudes and support or 272 
opposition to both existing and new development, and determine what residents are interested in 273 
and able to influence going forward. This requires learning the policy environment and constraints. 274 
For this work, and throughout the guidebook, partners were instructed to focus on engaging 275 
residents at the county level, rather than in specific townships, as the latter may exclude key 276 
stakeholders and would potentially have been difficult to replicate. 277 
 278 
Both Level 1 partners engaged in extensive stakeholder engagement, conducting interviews, focus 279 
groups, and stakeholder mapping exercises to populate their “local advisory group.” This advisory 280 
group, per (19) would work with the partner to identify residents’ key concerns, values, priorities, 281 
the perceived risks and opportunities associated with LSS development, the best times and 282 
locations for holding meetings with residents, and constraints residents may face in attending. They 283 
also advised on who to invite both as experts and speakers and as participants from the 284 
community. Importantly, this process required explicitly identifying the purpose of the engagement 285 
process. Defining the purpose of each conversation made up Step 2 of the guidebook. Because 286 
defining a purpose may also determine who specifically should participate in, or be added to, the 287 
local advisory group, establishing a local advisory group was listed as Step 3. Both Level 1 partners 288 
were encouraged and able to provide financial compensation to members of their local advisory 289 
group, though both agreed doing so would not be necessary were the process to be replicated. 290 
 291 
Once the purpose of each community conversation was established—these varied from providing 292 
an update on the current status of LSS development in the community, to providing an avenue for 293 
residents to voice concerns, to educating residents about what they could, and likely could not, 294 
influence about LSS projects (see Table 1 for a full list of topics discussed at each conversation), 295 
partners crafted an agenda for each conversation (Step 4). These agendas were key to establishing 296 



residents’ expectations and ground rules for participation, identifying when, what and how guest 297 
speakers and invited experts should frame their discussions, and ultimately preparing speakers and 298 
organizers on how to handle difficult questions and disruptions. One element of the guidebook is a 299 
list of frequently asked questions (FAQ) that was developed over the course of the project, with 300 
numerous questions being asked in multiple communities. The guidebook does not provide 301 
answers to FAQ, but instead provides strategies on how and when to respond, as well as human 302 
and online resources useful for informing responses.  303 
 304 
In crafting the agenda, organizers worked to select dates, times, and venues for meetings (Step 5) 305 
and use outreach and marketing materials and channels (Step 6) that were as inclusive and 306 
representative as possible. After providing recommendations for how to conduct the conversation 307 
(Step 7), Step 8 of the guidebook provided tips for concluding the process, namely holding debriefs 308 
and additional meetings with the local advisory group and local decision-makers, preparing and 309 
disseminating public reports, and creating a home for online resources and materials. 310 
 311 
4. DISCUSSION  312 
In this section we discuss enduring tensions identified by project-team members and partners as 313 
they planned, conducted and evaluated their community conversations. Rather than provide 314 
definitive answers to the five questions introduced above, we consider tradeoffs between and 315 
present recommendations for conducting meaningful engagement and avoiding misengagement—316 
or worse, meaningless engagement9, as well as identify key characteristics of each (see Figure 2). 317 
Our results align with many of the observations and recommendations from scholars in the US and 318 
elsewhere who have pointed out the need to not only expand, but more importantly improve, 319 
engagement processes around LSS development (e.g., (3,9,10,17,18,19,21)). We argue that our 320 
community conversations, and meaningful engagement more broadly, require significant effort and 321 
commitment from unbiased organizers to fairly consider multiple perspectives, objectives, impacts 322 
and concerns, as well as increase accessibility and transparency (18,21,22). These objectives are 323 
in stark contrast to those that define misengagement, which is often led by interested parties (on 324 
opposite sides) focusing on achieving a single objective, limiting representation (9,19), and often 325 
parallels or relies on the spread of misinformation. Thus, meaningful engagement and CCSD has as 326 
their goals more substantive and normative principles of public participation (29,45,50), and 327 
expanding the set of marginal issues, interests and democratically legitimate “participatory 328 
processes” considered (50). And both eschew the far more common, opaque and exclusive 329 
procedures associated with either project-oppositional or -supportive forms of misengagement 330 
(9,19).  331 
 332 

 
9 Meaningless engagement, which we argue is a more extreme version of misengagement, also occurs on 
both sides. Those opposed to development rely on haphazard, isolated communication and dialogue, 
interact online and only between concerned residents, and share only that information which discourages 
development. On the other hand, those in support of LSS projects use closed-door or invite-only meetings, 
craft and direct their presentations only to officials accounting for permit-required information, and ignore 
public comments.  



 333 
 334 

Figure 2. The Engagement Curve: Meaningful Engagement, Misengagement and Meaningless 335 
Engagement. Moving higher on the curve (toward the center) requires greater effort, specifically 336 
considering a greater number of objectives and perspectives, as well as holding more and more 337 
accessible conversations in different locations. The curve also represents how quickly and easily 338 
engagement can miss the mark and focus only on a single objective, i.e., project cancellation 339 
(oppositional) or approval (supportive), or worse devolve into engagement that is anything but. 340 
 341 
4.1. How and how much will it cost to conduct meaningful engagement?   342 
4.1.1. In person-only events may improve discussion but limit access and representation  343 
Meaningful engagement requires a sufficient number of individuals, perspectives and interests be 344 
represented in the process (19), an “opening up” of participation (50). To achieve this, our partners 345 
held in-person meetings in large rooms in convenient locations. When appropriate, attendees were 346 
seated at smaller roundtables to facilitate discussion. In-person meetings, rather than virtual, were 347 
decided upon to encourage discussion and promote community cohesion, which has been found 348 
to be lacking in some communities experiencing renewable development (66,67). Conducting in-349 
person meetings also helped organizers to limit disruptions (see section 4.1.2. below), a common 350 
symptom of misengagement efforts (51,52,53). However, due to meetings being held in rural areas, 351 
attendance required residents to have access to a personal vehicle, and because the meetings 352 
were in the evening, residents had to leave their home and potentially secure childcare.10 353 
Organizers and the local advisory board should consider this tradeoff, as this decision could deter 354 
some residents who are most likely to be impacted from development from attending.  355 
 356 
It became clear that holding in-person meetings may discourage younger people and those more 357 
comfortable engaging online from participating, as the fomer were largerly absent. During and 358 
immediately following the Covid-19 pandemic, virtual meetings were thought to discourage 359 
engagement and lead to suboptimal results, potentially due to online meetings reducing entitativity, 360 
or “group-ness” (68) and zoom fatigue caused by constant eye contact and overload from too many 361 

 
10 At all of our events parking and registration was free, and some partners offered reimbursement 
for personal vehicle mileage and on-site childcare. 



faces and backgrounds (69); however, this has not always been the case (70,71). Holding hybrid 362 
meetings was considered and is a potential solution; however, these meetings are not without their 363 
own challenges, including technical glitches; unequal engagement; a lack of familiarity by some 364 
with the format; different Internet capacities; and finally, potentially, higher costs (72,73). If 365 
organizers do decide to hold a hybrid meeting, they should design the meeting around that format 366 
from the onset, rather than simply add a hybrid option ad hoc (72). 367 
 368 
4.1.2. Intentionally structuring discussion can limit disruption and dominance 369 
To avoid the most impassioned or vocal attendees from dominating discussion (19), most partners 370 
chose not to provide a mechanism for participants to speak to the whole room, instead relying on 371 
the practice of attendees writing down questions and concerns and submitting them to facilitators 372 
who would then read them aloud to the full room. This form of engagement not only prevented 373 
discussion from stalling upon or continually returning to a single concern, but also empowered 374 
individuals who may not feel comfortable speaking in front of the whole room to still voice their 375 
question or concern (possibly annonymously). The more typical form of Q&A at government 376 
meetings, where residents identify their name and address, has led to numerous incidences of 377 
misengagement as oppositional forces shout down supporters and officials alike (74,75,76). 378 
 379 
Roundtable discussions do not eliminate the influence of dominant personalities. These individuals 380 
may still work to control small-group discussions; however their influence is reduced, especially if 381 
each table has a facilitator. While small-group discussion allows for a wider range of and more 382 
specific topics to be covered, they also require or at least benefit from additional staff, volunteers, 383 
or experts available to respond to more and more varied concerns. This increases the human and 384 
potentially financial cost of engagement (19). These methods, which proved effective in our 385 
partners’ meetings, could be interpreted by some participants, likely those in opposition to LSS 386 
projects, as stifling voices. However, we agree with Renn and Habermas that in order to provide 387 
“equal opportunities” for an “exchange of arguments,” it is likely that those participants who lack 388 
power, privilege or political status will require assistance in making their voice heard (25,57). 389 
 390 
4.1.3. Incentivizing participation may increase attendance but be perceived negatively 391 
Two partners incentivized attendance by providing gift cards to people who registered, requiring 392 
only that they provide contact information.11 Those conversations were the best attended (at least 393 
by residents); however, those partners also dedicated considerable time and energy to recruiting 394 
and advertising their events, and so it is not clear if the incentive or wider advertising increased 395 
participation. Thus whether to provide incentives remains a question needing further study. 396 
Depending on who is organizing the meeting, incentives, much like payments to neighbors of 397 
renewable projects, could be perceived negatively (9,77), especially if organizers have betrayed a 398 
single objective such as opposing or supporting a project. 399 
 400 
4.1.4. Investing in engagement reduces costs in the long run 401 
The decisions over whether to hold in-person or virtual meetings, hire additional staff or volunteers, 402 
or incentivize attendance all contribute to the financial cost of engagement. Certainly, one of the 403 
reasons that misengagement proliferates is that it’s far easier and cheaper to conduct. Online posts 404 
rife with misinformation or singular presentations made in support of a special-use permit at a local 405 
government meeting require little meaningful outreach, consideration of multiple perspectives, or 406 
conversation with residents. Organizers here were provided considerable time and financial 407 

 
11 Registration also provides a useful means of collecting attendees’ contact information. 



resources and assistance from the project team and other Extension offices to both develop and 408 
deploy their process. Still, most partners urged that the cost of planning and conducting a 409 
meaningful community engagement process could be as low as a few hundred dollars and would 410 
only increase, still to only $3,000 to $5,000, if experienced facilitators and guest speakers had to be 411 
paid and flown in (65). Processes could cost even less if organizers’ time and effort were donated, 412 
or if state and local planning or community organizations or Extension offices leveraged their 413 
expertise. 414 
 415 
These cost estimates are dwarfed by the costs of engagement reported by some developers, which 416 
Nilson et al (1) identified amount to upwards of $700 per MW of solar generating capacity installed. 417 
These authors (1) further demonstrate that developers’ engagement costs are less than 0.1 percent 418 
of the typical capital expenditures required for recent solar projects. And a majority of developers 419 
agreed that these costs were more than made up for by the money saved in reducing development 420 
delays and avoiding project cancellation. Spending money early to meaningfully engage 421 
communities and align projects with stakeholders’ preferences may not only speed development 422 
and save money in the long run (78), but also demonstrates procedural fairness is a priority (19) and 423 
reduces the opportunity for misengagement to take root. Note that meaningful engagement 424 
requires work by, and potentially eliciting funds to pay, neutral or unbiased organizers or facilitators, 425 
rather than developers who are likely to pursue a single objective, and state and federal government 426 
officials who were the least trusted by residents to provide information about solar projects (63).   427 
  428 
4.2. When to initiate and how often to engage? 429 
4.2.1. Engaging early and often increases opportunities to affect decisions  430 
Despite our initial intent to engage communities before LSS projects had been proposed, this was 431 
difficult due to the number and demands of communities already having experienced proposals. 432 
This is unfortunate, as a common refrain at municipal meetings in which LSS special-use permits or 433 
zoning ordinances are being discussed is that residents were either not informed early enough to 434 
meaningfully influence decisions or simply were not informed at all (3). While most municipalities 435 
have public notice requirements, a recent survey of solar neighbors showed that less than twenty 436 
percent of respondents had been aware of their nearest project prior to construction, and of those 437 
more than half thought the public was mostly unaware (10,63).12 While this should concern 438 
developers, as the public being completely unaware of project proposals appears to result in 439 
increased project cancellation as well (1), Nilson et al also demonstrated that developers delay 440 
initiating enagement until after the land for the project has been secured, i.e. until after the location 441 
of the project has been determined (1).  442 
 443 
Developers argue that initiating engagement before securing site control could unnecessarily 444 
disturb communities if the projects aren’t ultimately pursued. But meaningful engagement ideally 445 
incorporates long-term visioning, an opportunity for residents to articulate their values, goals and 446 
concerns, and embraces discussion of multiple objectives and inclusion of diverse interests and 447 
perspectives—all goals of the current process. Rather than focus solely on either project approval 448 
or termination, meaningful engagement, particularly structured processes that work to identify 449 
shared values and fundamental objectives on which everybody can agree are important (79,80,81), 450 
are far less likely to disrupt communities. Additionally, more and earlier opportunities to engage 451 

 
12 That same survey showed that over a third of respondents had not been aware of their nearest 
LSS project until they received the survey (though most respondents were aware of projects over 
100 MW in size). 



increase the variety and depth of concerns able to be discussed, reduces the extent to which 452 
residents may feel rushed (25), and increases the likelihood that community members will be able 453 
to influence planning and participate in decision-making (10,78,82).  When [redacted for peer 454 
review] (10) asked residents about the most appropriate way to engage members of the public 455 
about solar, the majority of respondents, even those who didn’t participate, urged the public should 456 
be able to provide input, but the late timing of information provision limited their ability to do so. 457 
While our focus is on encouraging earlier engagement, we must not ignore calls for meaningful 458 
engagement to take place after development, as this is when community members often feel least 459 
heard and most burdened (18).  460 
 461 
4.2.2. Longer conversations increase the demands on organizers and participants  462 
Asking the public to provide input or recommend decisions requires longer more-in depth 463 
processes than were deployed here—indeed, only two of our five partners asked attendees to 464 
attend multiple meetings and provide feedback on the first and propose discussion topics for the 465 
second. Longer conversations likely cost more to operate and require more from organizers and 466 
participants, particularly processes that require repeated attendance and homework, such as 467 
reviewing ordinances, permits or maps. Recommending amendments to zoning ordinances (83), 468 
revising master plans, or helping craft community benefit plans can take multiple evenings and 469 
considerable time, naturally limiting the number and type of people that are willing or able to 470 
participate. While conversations that go beyond just LSS to incorporate discussion of how such 471 
development relates to other large-scale infrastructure in the community and the energy system as 472 
a whole may be necessary (17), they would also require significant resources. On the other hand, 473 
providing residents an opportunity to voice concerns, receive updates on local development, or 474 
resources on how to negotiate solar leases, as many of our partners did, can take place in a single 475 
evening. No matter the duration of the meetings, meaningful engagement should come early 476 
enough in the development lifecycle that residents don’t feel they are simply being told what’s 477 
coming, but instead are able to engage in a dialogue.  478 
 479 
4.3. Who should organize and speak?  480 
4.3.1. Identify local champions and maintain source credibility  481 
Each of the CCSD conversations described above relied on local stakeholders, often a “local 482 
champion,” such as a former official or well-known civically engaged resident, to help initiate the 483 
process or host the meeting. Identifying these credible, trusted individuals is key to recruiting 484 
members to the local advisory board, marketing the conversations to the wider community, 485 
promoting a respectful and inclusive environment at the meetings, and recognizing the importance 486 
of incorporating place-based knowledge, experience and relationships in LSS development 487 
(17,20,84). These individuals can not only serve as an effective liaison between developers, local 488 
officials and residents (3), they could be empowered to and ultimately provide “new capabilities to 489 
local stakeholders, municipalities and representative entities” (21), particularly in rural areas.  490 
 491 
Nevertheless, establishing and maintaining source credibility throughout the process is a key 492 
component of meaningful engagement (85,86); however, doing so has been especially difficult in 493 
the renewable energy space in the US (87). An important component of establishing source 494 
credibility is an individual’s lived experience, particularly in a rural community. Urban elites, who 495 
may be perceived to either not understand or respect rural realities, tend not to be trusted. In each 496 
case above, the local champions involved were both trusted members of the community and 497 
credible purveyors of information. This is not always the case however, and misengagement and the 498 
spread of misinformation tend to occur due to individuals who are trusted, but lack credibility. In 499 



the opposite case, credible individuals who lack trust tend not to be invited to participate at all. It 500 
should be noted that evaluating the information provided or motives adopted by potential 501 
organizers may be difficult for residents if they themselves are not already well-informed, a problem 502 
noted by developers (19).   503 
 504 
4.3.2. Acknowledge the need for multiple forms of expertise (and experts) 505 
Organizers aside, deciding who to invite to speak in or to a community required our partners to 506 
consider a number of competing elements. Meaningful engagement should not only allow 507 
stakeholders to engage in a shared understanding of, as well as analyze and deliberate on, tradeoffs 508 
with their peers (18), but also change their minds (24). Both informing analysis and facilitating 509 
discussion often requires unique skillsets however. The former tends to be done by subject-matter 510 
experts who understand technical concepts, methods, relationships between inputs and 511 
outcomes, and have an appreciation of the most up-to-date and best available scientific evidence 512 
(or know where it’s lacking). It also requires individuals who can communicate those concepts 513 
clearly and concisely to a general audience. Meaningful deliberation requires facilitators who are at 514 
least tacitly knowledgeable about the science, but more importantly trained in leading productive 515 
goal-oriented discussions and able to synthesize and communicate those discussions’ results. 516 
Rarely are these two skillsets shared by a single individual, though the Extension personnel leading 517 
this work are certainly candidates, perhaps the reason they’re most commonly identified as trusted 518 
purveyors of information (63).  519 
 520 
Furthemore, the variety of subject-matter expertise and experts complicate selection, particularly 521 
in the world of LSS. Experts could be considered either generalists, e.g., a local official who 522 
understands how LSS projects move through the permitting space, or specialists, such as a 523 
toxicologist who understands the materials in a PV cell and how they degrade (or do not) over time. 524 
Answering specific questions from community-members or correcting misinformation takes a 525 
nuanced and confident approach (to the extent that we advise meeting organizers to write 526 
participants’ questions down and address them after the meeting), and may be more difficult for 527 
either expert depending on the specificity of the question. Another distinction exists between 528 
experts that have been exposed to numerous cases and designs but tend to operate at the state or 529 
national (or international) level, and thus know little about the local context. Alternatively, there are 530 
individuals who are long-standing members of and knowledgeable about a local community, but 531 
may be limited in their breadth of understanding of the broader technical or political landscape. 532 
Determining which expert to invite and subject matter to cover requires considerable consultation 533 
with the local advisory board.  534 

 535 
4.4. Where to conduct engagement? 536 
4.4.1. Holding meetings in different locations expands impacts considered 537 
Partners’ decision about where to hold their conversation was a key determinant of who ultimately 538 
participated. This is because location, at least in part, determines who makes up the audience and 539 
as a result the type and distribution of impacts and objectives that are meaningfully considered 540 
(23). A meeting held in a rural area near large tracts of farmland and transmission lines may attract 541 
individuals most likely to lease or be impacted by neighbors’ leases. Holding a meeting in an urban 542 
or suburban location may attract individuals less likely to experience direct visual impacts, but still 543 
likely to benefit from increased tax revenue and reduced air pollution from a shuttered coal plant, 544 
as well as be more likely to support efforts to decarbonize energy systems and be concerned about 545 
global warming (88,89). If a solar project or proposal already exists in a community, residents living 546 
within one mile tend to be more engaged, concerned and aware of its impacts, as well as 547 



potentially be a participating landowner in the project (63). Perhaps as a result, they tend to be 548 
targeted more by developers than others for engagement (19).  Yet many of the impacts from LSS 549 
manifest beyond the immediate vicinity. Misengagement efforts likely take these considerations 550 
into account, purposely locating meetings or activities in the locations most likely to attract or be 551 
accessible to individuals who support a single objective (23). Meaningful engagement would—and 552 
should—look to attract a wider range of perspectives, interests and those impacted, thus 553 
necessitating meetings in multiple locations, if not at least marketing meetings in multiple 554 
communities.  555 
 556 
4.4.2. The type of building and room where it happens matters 557 
All of our partners elected to hold their conversations in either public buildings or hotel conference 558 
rooms. Most public-notice requirements for renewable projects require meetings be held at 559 
government buildings, often in the county seat or, occassionally, the state capilol. Meaningful 560 
engagement should occur in public facilities and spaces that are well known and easily accessible 561 
to residents, and whenever possible avoid the use of privately owned facilities, such as hotels or 562 
restaurants. Nevertheless, public meeting rooms have been the working space of misengagement 563 
for years; these rooms often overflow with residents seated cramped in tightly packed rows of 564 
chairs, or standing along walls, often waiting for hours to speak at a single microphone (74,75,76). 565 
Hearing speakers and seeing visual aids is not always easy, or encouraged, despite many guests 566 
having visual or audible impairments. Meaningful engagement on the other hand requires meeting 567 
spaces that have enough room for people to move about comfortably (especially those with 568 
mobility needs), audio amplification for presenters, staff, and participants (if desired), seating that 569 
allows for and minimizes interference during small-group discussions, and visual aids that are 570 
clearly visible (printed slides and multiple screens are especially useful). While public buildings are 571 
the norm, spaces colocated with police departments or jails should be avoided, and though 572 
schools or educational facilities are often convenient for parents and can provide space for 573 
children to play, organizers should ensure that adult-sized tables and chairs are available.  574 
 575 
4.5. Why engage at all? 576 
4.5.1. Expand the number of objectives, interests and impacts considered 577 
Too often misengagement occurs because the organizer has a single objective in mind, typically 578 
either to stall or terminate a project, or else facilitate the approval of a permissive zoning ordinance 579 
or special-use permit. Both forms of misengagement result in insular and uncreative alternative-580 
focused thinking and discussion (90). Such discussion also falls prey to confirmation bias and 581 
motivated reasoning (91,92). Often, only information that supports the organizers’ objective is 582 
provided or acknowledged, and any conflicting evidence is ignored or framed so as to raise doubt or 583 
suspicion about its validity or source. These efforts may not run smoothly. Regularly meetings 584 
intended to inform the public about a LSS proposal become overrun with project opponents feeling 585 
they need to shout or become aggressive to be heard (75). Organizing then takes place outside the 586 
meeting to initate further misengagement efforts. And the cycle continues. As was the focus here, 587 
meaningful engagement efforts instead consider both the good and the bad of LSS, articulate its 588 
tradeoffs, and most importantly work to expand the number of and articulate more specifically the 589 
perspectives and objectives considered. These types of engagement may spawn additional 590 
meetings or activities purposely, looking not to close off conversation but inspire more. These 591 
activities and the inclusion of additional diverse perspectives represent a way to move “up the 592 
ladder” of engagement, which Nilson et al (1) present as motivated by democratic ideals to 593 
increase public influence over the direction and pathway of the energy transition.      594 
 595 



4.5.2. Meaningful engagement may require a unique type of organizer 596 
One of the reasons that University Extension personnel were the most sensible organizer of the 597 
community conversations above is that their principal objectives lie outside the realm of solar 598 
development. Moreso, extension offices pursue multiple interlinked objectives, such as addressing 599 
public needs, applying knowledge to critical issues, engaging and empowering people to transform 600 
their lives and communities, and most notably putting “knowledge to work in pursuit of economic 601 
vitality, ecological sustainability and social well-being” (93). These multiple objectives require 602 
expanding discussion, rather than limiting it. Similar organizations working in the solar space may 603 
be difficult to find, with most either pursuing more widespread development or working to slow 604 
transition. This tension between objectivity and advocacy is especially difficult to navigate when we 605 
consider which organizations have the most resources to spend on initiating and conducting 606 
engagement, e.g., renewable developers or well-funded conservative lobbying groups (94,95). Many 607 
organizations have already taken an explict position on solar, e.g., either as a clean energy 608 
imperative or a waste of taxpayer-funded subsidies. Others have more muted, but still apparent 609 
objectives. While University Extension offices are not the only appropriate organizers of meaningful 610 
engagement around LSS, (e.g., (96)) they employ a unique blend of local contextual knowledge, 611 
subject-matter expertise, and community-members’ trust.  612 
 613 
5. Conclusion 614 
We describe here our attempt to develop a meaningful engagement process around LSS intended 615 
to promote more CCSD, along with five questions and tensions necessary for organizers to consider 616 
to avoid falling into misengagement. Simply encouraging more community engagement around LSS 617 
may be less important than distinguishing between forms of engagement and promoting a more 618 
meaningful form (21). Meaningful engagement has as its goals transparency, accessibility, and 619 
fairness as well as expanding the number and specificity of the perspectives, interests and impacts 620 
considered. Meaningful engagement promotes more dialogue, but structured in a way that reduces 621 
disruption and domination and empowers stakeholders across the “participation spectrum,” 622 
particularly those community members needing support to be heard (18,19). Misengagement on 623 
the other hand, which is far more common, is exclusive, instrumental, abreviated, and focuses on 624 
achieving a single objective: typically the termination or successful permitting of a LSS project. 625 
Misengagement stops conversation. Whereas meaningful engagement has positive co-benefits, 626 
specifically the articulation of long-term goals and shared fundamental values, misengagement 627 
creates disruption, and even when, or perhaps necessary to be successful, purposely works to 628 
sever long-standing relationships in communities (23). As Figure 2 shows, despite organizers’ best 629 
intentions, meaningful engagement requires considerable effort and intention to avoid falling into 630 
mis- or even meaningless engagement.   631 
 632 
We note that the discussion above was qualitative, and that our process was only conducted in five 633 
communities. Despite our commitment to creating a flexible and replicable process, additional 634 
study is necessary to understand how representative our partners’ experiences here were or how 635 
well this process works to align LSS development outcomes with community members’ values and 636 
priorities. Additional study could work to distinguish between misengagement and meaningful 637 
engagement quantitatively. To do so, scholars could work to develop a scale (e.g., (29)) involving 638 
questions for engagement participants (or even residents living near solar projects) around i) the 639 
variety of perspectives sought or included in the engagement process; ii) the extent to which 640 
residents or participants were able to or would like to hear from or contribute to mutiple interests or 641 
stakeholder groups; iii) the number and types of speakers and the valence or level of affect 642 
(openness or aggression) associated with each; iv) the perceived role and objectivity of the process 643 



organizer, v) the timing of the process, i.e., early or late in the LSS development stage, and vi) and 644 
the number or timing of meetings. Importantly, use of this type of scale as well as other longitudinal 645 
work, either qualitative or quantitative, could be used to determine and distinguish between what is 646 
expected of meaningful engagement and what is actually experienced (21).  647 
 648 
This is not to say that a survey is sufficient. In order for engagement to be meaningful, it must 649 
account for what are unique and context-dependent, place-based values, priorities, and concerns. 650 
As our CCSD guidebook stipulates, meaningful engagement processes should require:  651 

i) understanding early-on the local, social, political and environmental context in which LSS 652 
has been proposed and engagement will take place,  653 

ii) engaging local stakeholders to determine who is most likely to be impacted by and 654 
interested in LSS, and how to reach them,  655 

iii) determining what those residents who engage in a process can actually influence,  656 
iv) establishing where, how often and the format in which to hold meetings to maximize the 657 

number and types of perspectives and impacts considered, 658 
v) ensuring all who attend are able and comfortable in sharing their perspectives and hearing 659 

others’,  660 
vi) identifying trusted and credible purveyors of information, and  661 
vii) generating useable results that are shared with community members. 662 

As discussed above, achieving these objectives requires consideration of a host of difficult and 663 
enduring tradeoffs. 664 
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