
Agriculture and Solar Farms: Exploring Preferences for Utility-scale Solar Energy in Local Communities

Introduction
Utility-scale solar energy offers a promising path to renewable energy transition 
in the U.S. However, its fast growth has caused concerns about localized impacts, 
especially land-use conflicts with agricultural production and compromising the 
aesthetics of local landscapes. Studies concerning the formal assessment of land-
use issues and the trade-offs between localized agricultural land-use impacts of 
such projects and their associated economic/environmental implications in local 
communities are limited in existing literature. 
There is a lack of perspective from public officials, whose views may differ from 
the general population due to their distinct roles and responsibilities within the 
community. Their perspectives matter more in the development process for such 
projects at the local level. Furthermore, land use for solar projects has become a 
controversial topic, with various information sources that emphasize different 
effects. Research has shown that negative, positive, and peer information can 
influence preferences differently, but the effects of different types of information 
on preferences for utility-scale solar projects are not well understood. 
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Figure 3. Rating of the most important benefit (a) and challenge (b) associated with utility-scale 
solar projects for local communities
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Empirical Model

Results

Objectives
• Quantify trade-offs between land use and environmental/economic factors for 

utility-scale solar.
• Investigate how different stakeholder groups value the attributes of solar 

projects and the associated trade-offs.
• Study how preferences for solar projects are affected by different information 

treatments.

Data and Methods
• We conducted the survey across six Great Lakes states: Illinois, Indiana, 

Michigan, Minnesota, Ohio, and Wisconsin. 

• Information treatments:
• Categories of information: no (control), peer, positive, negative information 
• Participants were randomly assigned to one of the four survey versions
• Attention-check questions followed after the information content

• Discrete choice experiment:
• D-optimal design: two blocks of 12 choice tasks
• Participants were randomly assigned to one of the two survey blocks, each containing 

six choice scenarios
• High uncertain responses (certainty=1 or 2) were removed from the analysis

Figure 1. An Example of the Choice Scenario Shown to Participants

• Survey implementation:
• Executed online through the Qualtrics 

and was administrated via Dynata 
• 11,685 survey invitations were 

distributed
• 3102 completed responses, implying a 

26.5% response rate

• Attribute-based discrete choice model (random parameter logit):

• ASC: alternative specific constant (ASC) for “no solar project” option;
• 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖: error term, assumed to follow a type I extreme value distribution;
• All attribute coefficients and the ASC are classified as random and normally 

distributed.

• Respondents’ perceived land use 
challenges vary with their interest in 
community solar, family farming 
background, and some demographics 
(i.e., gender, age, education, and 
political affiliation). 

Table 1. Attributes and Levels in the Discrete Choice Experiment

(a) (b) 

Discussion 
• Our study helps to inform debates about the trade-offs related to land uses and 

utility-scale solar at the local community level with primary data collection and 
quantitative estimates.

• Our study also contributes to existing literature and discussion regarding a more 
comprehensive cost-benefit assessment that incorporates behavior factors to 
understand the value of utility-scale solar projects to local communities.

• Policymakers and developers should account for diverse stakeholder perspectives 
and regional variations and use effective information dissemination strategies when 
designing policies and compensation schemes to alleviate siting conflicts. 

Figure 2. Survey Responses by States

Table 2. Estimates in Willingness-to-Pay Space Across Stakeholders and Information Treatments 

Table 3. Heterogeneous Preference Across States (estimates in 
WTP space)

Table 4. Heterogeneous Preference Across Urban and Rural Regions (estimates in WTP space)

Table 5. Estimates of Factors Influencing the Ranking of Land Use Challenge
• Rooftop_adopt_plan: whether the respondent 

has installed rooftop solar panels or plans to 
adopt them in the next five years.

• Community_part_int: degree of interest the 
respondent has in participating in community 
solar projects if available.

• Municipal_cooperatives: whether the 
respondents’ electricity supplier is a municipal 
utility or a cooperative.

• There are significant disparities in how stakeholders – public officials vs. the general 
population, and landowners vs. non-landowners – value different project attributes.

• The type of vignette presented significantly affects individual preferences, even with 
minimal exposure to peer, positive, or negative information.

• There is preference heterogeneity 
across states, particularly in the 
valuation of high carbon reduction, 
lease payments to landowners, and 
the use of high-quality farmland 
for solar projects. 

• Concerns over farmland use vary 
significantly, with respondents in 
Illinois and Minnesota placing 
greater value on preserving high-
quality farmland.

• Urban and rural communities share similar 
preferences for various factors of utility-scale solar 
projects. The estimated effects are almost the same or 
only differ slightly.

Future Study 
• A follow-up study is planned to examine how long the vignette effects persist and 

how balanced information affects between-group differences.
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