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Christopher J. Doozan, AICP, FBCI
PLANNING CONSULTANT

Master of Science
Community Resource Development 
Michigan State University

Bachelor of Science (summa cum laude) 
Environmental Studies
Saginaw Valley State University

Community Planning
Prepares comprehensive master plans, zoning ordinances, and community improvement plans for cities, 
suburban, and rural communities throughout Michigan and Ohio. Provides ongoing planning and zoning advisory 
services, including site plan review. Prepares capital improvement plans, fiscal impact analyses, and public 
opinion, population, and housing surveys. 

Ordinances and Regulations
Prepares and revises zoning ordinances, sign ordinances, planned unit development regulations, 
and ordinances for cities, villages and townships. Prepares form-based codes and is certified by the Form-Based 
Codes Institute. Drafts and enforces site plan review regulations to control out-of-scale homes. Prepares 
developer agreements to permit construction of gas processing plans, public water and sewer systems, including 
treatment. Prepares several detailed planned development agreements, based on planning commission and 
developer input as well as zoning ordinance criteria. Prepares right-of-way ordinances.

Housing
Prepares housing feasibility analysis for older Detroit neighborhoods, including in-depth examination of feasibility 
of minor and substantial rehabilitation, new housing construction, and moving existing homes. Prepares housing 
study and cost/benefit analyses of riverfront housing alternatives for central cities. Prepares housing studies for 
affordable living developments for urban counties. Project manager for state wide Senior Housing Market Study.

Community Development
Provides required documentation for Community Development Block Grant applications, including analysis of 
target areas for housing rehabilitation programs. Evaluates the CDBG program in major urban counties and 
prepares three-year plans for allocation of funds to participating communities. Successfully administers CDBG 
programs in compliance with Federal regulations, including Davis-Bacon and environmental regulations.

Legal Support
Extensive success as expert witness in support of communities in land use and zoning cases. Provides 
documentation and expertise in federal court case involving restriction of adult entertainment businesses, and 
various Act 312 arbitration cases. Provided expertise in federal court case involving discrimination against a 
religious use.  Prepared court exhibits and required documentation for court case involving a proposed 800-acre 
gravel extraction operation.

Recreation
Completes Department of Natural Resources certified recreation plans for both cities and townships.  Evaluates 
recreation-related economic development opportunities in suburban Detroit. Planned and obtained funding for the 
10-mile paved Huron Valley Trail in Southeast Michigan.

Annexation
Prepares documentation and successfully fought fights annexation attempts in townships.

Solar and Wind Energy
Assisted townships to conduct thorough and comprehensive reviews for large-scale solar and wind energy projects 
in Michigan's thumb region, central Michigan, Monroe County, and Muskegon County.

EDUCATION

PROFESSIONAL 
EXPERIENCE
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Board of Directors and editor of monthly newspaper for community organization of 6,000 households in northeast 
Detroit. 

Church Board of Governors, including two terms as Moderator.

PROFESSIONAL 
EXPERIENCE

PUBLICATIONS

COMMUNITY 
SERVICE

TRAINER 
CERTIFICATION

CERTIFICATION

Tax Increment Financing
Establishes authorities and prepares development plans and tax increment financing plans for 
municipal authorities, including pre-plan economic and fiscal analysis, economic development 
plan strategy, structuring municipal programs for statutory compliance, public education and communication under the 
following Michigan acts, as amended: PA 197 of 1975, Downtown Development Authority Act; PA 381 of 1996, Brownfield 
Redevelopment Financing Act; PA 281 of 1986, Local Development Financing Act; and PA 450 of 1980, Tax Increment 
Finance Authority Act.  Served as executive director of a township Downtown Development Authority.

Economic Development
Prepares commercial and economic development plans and strategies, including tax increment 
financing plan for multi-million dollar developments, commercial corridor revitalization plans, downtown development 
plans, and full-scale economic development programs for Michigan counties, townships 
and cities.

Transportation
Develops analyses of demand for public transportation in major urban counties including the analysis 
of highway extension alternatives and examination of impact on future travel patterns, land use, and economic 
development opportunities. Developed plans for a ring road and roundabouts in New Hudson 
in southwest Oakland County.

“Graying of America: What It Means For Planners”, Co-Author: Michigan Planner. 
“Citizen Attitudes About Environmental Issues”, Guiding Land Use Decisions, John Hopkins University Press. 
“Service Costs: Don’t Guess – Plan”, Michigan Planner.

Michigan Association of Planning, Spring Institute, May 2005.
“The New Contract Zoning Legislation in Michigan”, Walsh College and Grand Valley State University, 2005. 
“Decoding Complete Streets”  Michigan Association of Planning, Mackinac Island, Michigan, 2014.

MIplace Partnership Initiative Placemaking Curriculum
Module 1: People, Places and Placemaking
Module 4: Form Planning and Regulations

American Institute of Certified Planners 
Form-Based Codes Institute

PUBLIC 
SPEAKING AND 

SEMINARS

MEMBERSHIPS Michigan Professional Community Planner (I.D. No. 2501000620) 
American Planning Association, National and Michigan Chapters 
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Zhenshan Chen —CV
250 Drillfield Dr., Hutcheson Hall – Blacksburg, 24060 – VA

I +1 (860) 465 6776 • # zhenshanchen@vt.edu
https://scholar.google.com/citations?hl=en&user=JNmtCMkAAAAJ

Fields of Concentration
Primary: Nonmarket Valuation, Policy Evaluation, Applied Microeconometrics
Secondary: Flood, Renewable Energy, Land Use, Fishery

Education
Dept. of Agricultural and Resource Economics, UConn Storrs
Ph.D. Sept.2015–Aug.2021
Major in Agricultural and Environmental Economics
Dept. of Agricultural and Resource Economics, UConn Storrs
M.S. Jan.2014–Feb.2015
Major in Agricultural and Environmental Economics
Dept. of Economics, Ocean University of China Qingdao
M.S. Sept.2012–June.2014
Majored in Economics
Dept. of Physics and Engineering, Sun Yat-sen University Guangzhou
B.S. Sept.2007–June2011
Majored in Physics

Professional Experience
Dept. of Agricultural and Applied Economics, Virginia Tech Blacksburg
Assistant Professor Aug.2022–present
Dept. of Agricultural Economics, Mississippi State University Starkville
Postdoctoral Associate Aug.2021–July 2022

Publication
Note: * suggest an advisee student. The corresponding authors, if different from the first author, are in bold.

• ”Impact of Large-scale Solar on Property Values in the US: Diverse Effects and Causal
Mechanisms” Hu, N.*, Chen, Z., Liu, P., Zhang, W., He, X., & Bosch D. Proceedings of the
National Academy of Sciences, 122(24), e2418414122 (2025)
• ”Heterogeneous Flood Zone Effects on Coastal Housing Prices - Risk Signal andMandatory
Costs” Chen, Z., Towe, C., & He, X. Journal of Environmental Economics and Management,
131, 103153 (2025)
• ”The Value of Oyster Reef Restoration” Petrolia, D., Enyetornye, F., Chen, Z., & Yun, S.

1/5

U-21962 
Zhenshan Chen, Ph.D 

Saline Exhibit I-4 
1 of 5

tel:+18604656776
mailto:zhenshanchen@vt.edu
https://scholar.google.com/citations?hl=en&user=JNmtCMkAAAAJ


Marine Resource Economics, 40(1), 45-64 (2025)
• ”Revealed Preference from Voluntary Contributions” Chen, Z., & Swallow, S. K. Journal of
the Association of Environmental and Resource Economists, 11(4), 1031-1063 (2024)
• ”Pricing Ocean Amenities and Flood Hazards.” Chen, Z., & Towe, C. A. Land Economics,
100(1), 109-126 (2024)
• ”The Impact of Recreational Homes on Agricultural Land Use.” Towe, C., & Chen, Z. Land
Economics, 99(1): 17-37 ( 2023)
• ”The Influence of Projected Outcomes on Preferences over Alternative Regulations: Evi-
dence from a Recreational Fishery.” Chen, Z., Liu, P., Schultz, E. T., Kasper, J. M., & Swallow, S.
K. Land Economics, 98(4):599-617 (2022)
• ”Weather, Cropland Expansion, and Deforestation in Ethiopia.” He, X., & Chen, Z. Journal
of Environmental Economics and Management, Volumn 111 (2022)
• ”Nonparticipation and Heterogeneity in Stated Preference: A Double Hurdle Latent Class
Approach for Climate Change Adaptation Plans and Ecosystem Services” Chen, Z., Swallow, S.
K., & Yue, I. T. Environmental and Resource Economics, Volumn 77, 35–67 (2020).

Working papers
”Sorting over the Dual Risk of Coastal Housing Market - Who Surfs the Tide, Who Bears the
Blunt?” with Charles Towe and Junjie Wu

Work in Progress
• ”Observational evidence of the impacts of cover crop on yield, fertilizer use, and insurance
payments in the United States.” with Xi He
• ”Causal Machine Learning for Policy Evaluation with Housing Transaction Data.” with
Klaus Moeltner
• ”The Housing Market Impacts of Noise Pollution: Evidence from a Natural Experiment”
with Michele Baggio and Charles Towe
• ”The Effect of Raising and FEMA Compliance on Housing Prices” with Nancy Bockstael and
Charles Towe

Teaching
AAEC3014 Analytical Methods in Applied Economics Spring 2024
Department of Agricultural and Applied Economics, Virginia Tech Spring 2023, 2024, 2025
AAEC5824 Advanced Applied Economic Analytics Fall 2023
Department of Agricultural and Applied Economics, Virginia Tech Fall 2022, 2023
EEC535 Environmental Economics, TE: 4.3 Spring 2021
College of Environmental and Life Sciences, University of Rhode Island Jan. 2021-May. 2021

Grants
USDA NIFA AFRI (Pending) USD 511,164
Co-PI, PI: Kurt Stephenson, Co-PI: Zachery Easton et al., 4/1/2025-3/31/2028
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”Quantifying the Impact of the Distribution of Farm Level Mass Balances on Nonpoint Source Program
Outcomes”
USDA NIFA AFRI (Pending) USD 650,000
PI, Co-PI: John Ignosh, Wendong Zhang et al., 7/1/2025-6/30/2028
”Eliciting Landowner and Public Values and Preferences regarding Agrivoltaics: Inform Localities,
Policymakers, and Solar Designers”
DOE EERE SETO SEEDS4 USD 2,000,000
Co-PI, PI: Douglas Bessette VT Co-PI: Ron Meyers, Ralph Hall 1/1/2025-12/31/2028
”Fast and Fair: Are rapid and equitable processes for LSSPV development mutually exclusive?”
Connecticut Sea Grant College Program (Funded) USD 150,000
Leading draft, PI: Pengfei Liu Co-PI: Eric Schultz Stephen Swallow 2/1/2018-1/31/2020
”Bio-economic Outcomes under Alternative Management Strategies with Human Choice and Behavior”
Connecticut Sea Grant Development Award (Funded) USD 2,500
PI, Leading draft, PI: Zhenshan Chen Co-PI: Eric Schultz Stephen Swallow 12/1/2020-
”Effect of a Pandemic on Long Island Sound Anglers’ Practices and Views”

Ongoing Projects
”Toward a Performance-based Cover Crop Program”
- Building Farm-level Indicators and Assessing the Potential Benefits
A USDA Hatch project
”Fast and Fair: Are rapid and equitable processes for LSSPV development mutually exclusive?”
Subcontract from Michigan State University, PI: Douglas Bessette
A DOE SEEDS4 project

Presentations
AERE Conference, Santa Ana Pueblo, NM Oral
”Effects of Cover Crop on Yield and Fertilizer Use in the United States” Mar 2025
AAEA Conference, New Orleans, LA Oral
”Evaluation for Coastal Risk Policies based on a Dynamic Sorting Model” July 2024
AERE Conference, Washington, DC Oral
”Coastal Policy Simulation with a Flood-risk-based Dynamic Sorting Model” May 2024
NCSU Department of Agricultural and Resource Economics Seminar, Raleigh, NC Oral
”Sorting over the Dual Risk of Coastal Housing Market” April 2024
Xiamen University Virtual Brownbag Seminar
”Revealed Preferences from Voluntary Contributions” Mar 2024
AAEA Conference, Washington, DC Poster
”Impact of COVID-19 Pandemic on Preference for Recreational Tautog Fishing” July 2023
NAREA Conference, Annapolis, MD Oral
”Revealed Preferences from Voluntary Contributions” June 2023
ZTRAX Special Issue Workshop, online Oral
”Pricing Coastal Amenities” Aug 2022
SAEA Conference, New Orleans, LA Oral
”Flood Zone in the Coastal Housing Market” Feb 2022
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MSstate AgEcon Seminar, Starkville, MS Oral
”Accessing the Coastal Flood Risk Effect - Quasi-experiment vs. Sorting” Oct 2021
AAEA Conference Oral
”Sorting over the Dual Risk of Coastal Housing Market” Aug 2021
AERE Virtual Conference Oral
”Sorting over the Dual Risk of Coastal Housing Market” June 2021
URI ENRE Seminar, Kingston, RI Oral
”Accessing the Coastal Flood Risk Effect - Quasi-experiment vs. Sorting” Feb 2021
AAEA Virtual Conference Oral
”How Does the Coastal Housing Market View Flood zone?” Aug 2020
NAERE Virtual Conference Oral
”How Does the Coastal Housing Market View Flood Zone?” June 2020
AERE Virtual Conference Oral
”How Does the Coastal Housing Market View Flood Zone?” June 2020
AERE Virtual Conference Oral
”Anglers’ Preference under Alternative Management Strategies” June 2020
UCONNWFCC Megalab Meeting, Storrs, CT Oral
”Anglers’ Preference under Alternative Management Strategies” Feb 2020
SocioEconomic Aspects in Stock Assessments Workshop, New Orleans, LA Oral
”Anglers’ Preference under Alternative Management Strategies” Feb 2020
Graduate Research Forum, CAHNR, UConn Oral
”Recreational Homes’ Impact on Agricultural Land Use” April 2019
AAEA Meeting, Washington D.C. Poster
”Learning the Flood Risk” Aug 2018
NAREA Annual Meeting, Philadelphia, PA Oral
”How does SNAP Affect Diet Quality?” June 2018
12th CT Conference on Natural Resources, Storrs, CT Oral
”Climate Change-induced Retreat from Flood Zones and Real Estate Values” March 2018
Agricultural and Applied Economics Association Meeting, Chicago, IL Poster
”What Drives Household Healthy Food Choices? Evidence from FoodAPS” August 2017
Graduate Research Forum, CAHNR, UConn Poster
”Recreational Home Owners’ Impact on Agricultural Land Use” March 2017
Agricultural and Applied Economics Association Meeting, Boston, MA Poster
”Secondhome Owners’ Impact on Agricultural Land Use” July 2016

Professional Service
Journals Referee Service: Journal of Environmental Economics and Management (4); Ameri-
can Journal of Agricultural Economics (1); Marine Resource Economics (1); Environmental
and Resource Economics (1); Journal of the Agricultural and Applied Economics Association
(1); Land Economics (2), and PLOS ONE (1)
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Other Experience
Shenwan Hongyuan Secruities Ltd Beijing/Shandong
Internship May.2015–Aug.2015
Assistant in issuing enterprise bonds
Key Lab of Display Material and Technology in Guangdong Guangzhou
Undergrad Research Assistant Sept.2009–Nov.2011
Experiments on growing display materials

Software
Proficient: Stata, Python, R, ArcGIS
Other: LATEX, Qualtrics, Google Earth Engine, Matlab, Netlogo

Scholarships and Awards
Fall 2020: Doctoral Dissertation Fellowship, Graduate School, UConn
Spring 2020: Predoctoral Fellowship, ARE, UConn
Fall 2019: Nathan Koenig AG/EC Student Fund Award, ARE, UConn
Spring 2018: Nathan Koenig AG/EC Scholarship, ARE, UConn
2017: Outstanding Poster Presentation, Graduate Student Research Forum, CAHNR, UConn
Fall 2017: Nathan Koenig AG/EC Scholarship, ARE, UConn
2017: Predoctoral Fellowship, Graduate School, UConn
Spring 2017: Nathan Koenig AG/EC Scholarship, ARE, UConn
2016: Paul Putnam Travel Award, ARE, UConn
2016: Stewart Johnson Scholarship, ARE,UConn
2013: Academic Scholarship, Ocean University of China
2011: Outstanding Undergraduate Dissertation, Sun Yat-sen University
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PROPERTY VALUE AND AGRICULTURAL IMPACT REPORT | MARCH 2026

Property Value and
Agricultural Impact Assessment:

Washtenaw Solar Project

Submitted to
Saline Township, Washtenaw County, Michigan

PI: Zhenshan Chen, Assistant Professor

Senior Personnel: Matthew Mair, Ph.D. Student

Department of Agricultural and Applied Economics
Virginia Tech
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1 Executive Summary

1.1 Background and Purpose

The Washtenaw Solar Project is a proposed utility-scale solar facility in Saline Township,
Washtenaw County, Michigan. Township officials have requested an independent,
evidence-based assessment of potential impacts on nearby residential property values
and local agricultural production. This report provides such an assessment using
comparable operating solar farms in the Midwest and state-of-the-art econometric
methods.

Direct evaluation of impacts is not possible for the Washtenaw site because the facility is
a proposed project; consequently, no post-installation property transaction prices exist.
To address this, we identify comparable operating solar developments in the region and
analyze real estate transactions surrounding those sites. These observed patterns are
used to infer the likely impact on property values surrounding the proposed Washtenaw
project.

1.2 Methodology

To ensure the findings are directly applicable to the Washtenaw context, the research
team identified 29 operating utility-scale solar projects in the Midwest that closely
resemble the proposed site in terms of capacity, residential density, distance to major
metropolitan areas, political leaning, and local demographics. The property value
analysis relies on a dataset comprising over 4,000 sample properties within one mile
and over 93,000 sample properties (i.e., properties with sales) within six miles of these
matched facilities. The agricultural impact assessment draws on the USDA (2024)
Cropland Data Layer and the USDA (2022) Census of Agriculture for Washtenaw
County.

1.3 Key Findings

• Geographic Extent of Impact: The measurable negative impact on property values
is concentrated within a 2.5-mile radius of the solar facility. The impact diminishes
substantially beyond 3.5 miles.

• Average Property Value Loss: On average, residential properties located within
the 2.5-mile impact zone are projected to sell for approximately 6.6% less after the
facility becomes operational (statistically significant at the 5% level).

• Impact on High-Value Homes: The depreciation effect is larger for high-value
properties (market values exceeding $400,000). These homes are projected to
experience a 10.5% decline in value (significant at the 10% level).
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Impact Assessment: Washtenaw Solar Project 3

• Duration of Impact: A negative price impact appears immediately upon facility
operation and persists for approximately 10 years, with consistently negative post-
operation effects.

• Annualized Property Loss: The total annualized loss for existing residential prop-
erties within 2.5 miles is estimated at $1.24 million per year.

• Net Present Value (NPV) of Property Losses: Using conservative assumptions,
the present-day economic cost of property losses within 2.5 miles over the 10-year
duration is between $9.31 million (7% discount rate) and $10.04 million (5%
discount rate).

• Agricultural Impact: The proposed solar site would remove approximately 2,402
acres from agricultural production, resulting in estimated annual losses of $1.42
million in agricultural product value, with a total lifetime loss over 35 years of
approximately $49.7 million (not discounted).

At a Glance: Residential properties within 2.5 miles face a projected 6.6%
average value decline (high-value homes: 10.5%). The aggregate NPV of
property losses over 10 years ranges from $9.31M to $10.04M. Agricultural
losses total $1.42M/year ($49.7M over 35 years).
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2 Approach and Contribution

2.1 Conceptual Approach and Objectives

Economic assessments of property value impacts typically compare observed sales near
a new infrastructure project (treated properties) with similar properties farther away
(control properties). Lacking an operational Washtenaw facility, we have constructed a
comparative framework for identifying similar solar installations based on observable
characteristics. The details of this matching strategy are outlined in Section 4.1.

Across these comparable sites, we examine 83,982 residential transactions to conduct
our property value impact analysis, organized into four integrated components:

1. Spatial Impact Assessment: Determine the geographic extent of any measurable
property value effects by examining how impacts vary with distance.

2. Average Impact Analysis: Estimate the mean property value effects across all
affected properties and assess how impacts differ across distance-based proximity
groups.

3. Temporal Impact Analysis: Evaluate how property value impacts evolve following
project operation, including whether effects diminish, persist, or change over time.

4. Total Impact Analysis: Evaluate the aggregated property value impacts based
on properties near the proposed Washtenaw project and the results of the above
analyses.

In addition to the property value analysis, we conduct an agricultural impact assessment
to quantify the loss of cropland productivity and associated economic value resulting
from the solar site’s land conversion.

This integrated approach provides the conceptual foundation for our study and ensures
that the resulting findings are grounded in robust, replicable, and geographically
relevant evidence.

2.2 Improvements Over Existing Analysis

The analysis exceeds the standard of conventional property value impact reports used
for siting purposes in several key respects:

• Instead of assuming impacts are limited to adjacent properties, we empirically detect
the true geographic footprint of influence.

• Our analysis incorporates all available residential transactions around 29 comparison
sites, rather than relying on a small set of selected observations.

4
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Impact Assessment: Washtenaw Solar Project 5

• We report estimated impacts and confidence intervals from formal models, providing
quantifiable uncertainty rather than binary judgments.

• All procedures—including comparable site identification, data screening, proximity
definitions, and analytical models—are fully documented in the Technical Appendix.
With approval from the township, code will be made available in a public data
repository.
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3 Results

3.1 Washtenaw Solar

The Washtenaw Solar Project is a proposed utility-scale solar facility located in Saline
Township, Washtenaw County, Michigan. It covers a total area of 2411.56 acres within
Saline Township. As illustrated in Figure 3.1, the project boundary spans a set of
parcels in the central portion of Saline Township, situated roughly midway between
the city of Saline to the north and the Lenawee County border to the south. The site
lies approximately 5 to 8 miles southwest of the Ann Arbor metropolitan area, placing
it within commuting distance of a major urban center. Residential properties (shown
as green dots) are dispersed throughout the surrounding rural landscape, with higher
concentrations near Saline City to the northeast.

Figure 3.1. Location of the proposed Washtenaw Solar Project (red boundary) within Saline
Township, Washtenaw County, Michigan. Green dots represent residential properties. The
purple boundary delineates the nearest major metropolitan area (Detroit/Ann Arbor). Dashed
lines indicate township boundaries; solid lines indicate county boundaries.
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Impact Assessment: Washtenaw Solar Project 7

3.2 Comparative Site Summary

Since Washtenaw solar is a proposed project, no post-installation transaction data
exist. We therefore identify comparable operating solar developments in the region and
analyze surrounding real estate transactions to infer the likely property value impacts
at the Washtenaw site.

We identified 29 operating utility-scale solar projects in the Midwest (IN, MI, MN, WI)
that most closely resemble Washtenaw in capacity, residential density, income, political
leaning, distance to a major metropolitan area, and whether or not they were sited
in Michigan (see Section 4.1 for details of the matching process). The selected sites
provide more than 4,000 sampled properties within 1 mile and more than 93,000 within
6 miles. Capacity ranges from 5.0 to 28.6 MWac with a median of 8.6 MWac - given
that the proposed Washtenaw site is considerably larger (150 MWac), it is important
to note that property value impacts are being extrapolated beyond the capacity range
of the available dataset1. The average census tract median household income across
selected sites is approximately $90,900. A list of selected sites is provided in Technical
Appendix Table C2.

3.3 Spatial Extent & How the Effect Changes with Distance

To assess the geographic extent of the property value impact, we employed a distance
decay version of the Difference-in-Differences (DID) approach. Figure 3.2 illustrates
the resulting distance decay of impacts. The negative impact is most pronounced within
the first 2.5 miles and diminishes substantially beyond 3.5 miles.

The results of our spatial analysis inform the specification of “treated” and “control”
units for subsequent analyses. Properties within 2.5 miles are assigned to the treatment
group; properties between 3.5 and 6 miles serve as the control group.

1Although there are reasons to believe that sites with larger capacity may impose higher property
value impact, we generally do not observe direct evidence. In order to investigate whether larger capacity
increases or decreases the property value impact, the analysis involves currently studied states (IN, MI,
MN, WI) as well as CO, NY, and VA to include more large-capacity sites. The results show that a larger
capacity does not significantly change the impact estimate (i.e., the corresponding interaction coefficient
is .025 with a standard error of .035, statistically insignificant).
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Impact Assessment: Washtenaw Solar Project 8

Figure 3.2. Effect on log home price by distance band (3.5-mile window). Shaded area
indicates the 95% confidence interval.

3.4 Average Effect Estimates and Effect by Home Value Category

Using these 29 matched sites, we estimate the average property value impact, with
the treatment design suggested in Section 3.2. Results show that homes within 2.5
miles of the solar site will sell for about 6.6% less on average (coefficient = −0.0659∗,
p < 0.05). High-value properties (above $400,000) experience a larger effect (−10.5%,
p < 0.10), while the effect for low-value properties (−4.8%) is not statistically significant
at conventional levels.

Table 3.1. Average Property Value Impact Estimates. Standard errors in parentheses.
+p < 0.10, ∗p < 0.05.

Specification (1) DID: Proximity (2) DID: By Home Value

Treatment × Post −0.0659∗ (0.0280)

Treatment × Post × High-value (> $400k) −0.1050+ (0.0539)

Treatment × Post × Low-value (≤ $400k) −0.0478 (0.0328)

Observations 83,982 83,982

3.5 Effect Over Time

Our event study analysis reveals how the facility’s impact evolves over time. With
no clear pre-existing trend difference between treated and control groups, we can be
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Impact Assessment: Washtenaw Solar Project 9

reasonably confident that the effects are not driven by unobserved factors. Prices of
nearby homes drop immediately upon operation and remain lower for about a decade.

Figure 3.3. Dynamic price effects before and after solar farm construction. Year 0 is the first
year the facility is operational. Shaded area indicates the 95% confidence interval.

The strongest projected impact occurs around year 7, and the impact diminishes
thereafter. One possible explanation for this delayed impact is that some negative
impacts of solar site developments, such as soil erosion and dust pollution, take time
to manifest. Another possible explanation is residential sorting. People averse to solar
sites may wish to move away, but house sales take time to complete, and it may take
time for sellers to accept a lower valuation.

3.6 Total Property Value Impact Estimates

With conservative assumptions (see Section 4.6), we calculate the total property value
impact using the coefficient estimates above. Using a standard 5% capitalization rate,
the sum of annualized property losses for all residential properties within 2.5 miles is
$1.24 million. To show how the total impacts differ in different counties near the solar
project, Table 3.2 also presents total value impact estimates by county.

Based on the ten-year impact timeline from the event study, the NPV of this annualized
loss is $9.31 million (7% discount rate) and $10.04 million (5% discount rate).
Section 4.6 presents a detailed explanation of capitalization rates, NPV, and discount
rates used here.
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Impact Assessment: Washtenaw Solar Project 10

Table 3.2. Total Residential Property Value Impact Estimates by County (2025 USD)

Radius # Res. Props. Annualized Loss NPV (7%) NPV (5%)

Panel A: Washtenaw County

1 mile 169 $216,777 $1,629,132 $1,757,592

2.5 miles 723 $997,800 $7,498,702 $8,089,988

Panel B: Lenawee County

1 mile 59 $54,654 $410,739 $443,126

2.5 miles 284 $226,380 $1,701,296 $1,835,446

Panel C: Monroe County

1 mile 0 — — —

2.5 miles 16 $14,232 $106,955 $115,389

All Counties Combined

1 mile 228 $271,432 $2,039,871 $2,200,719

2.5 miles 1,023 $1,238,412 $9,306,953 $10,040,823

3.7 Agricultural Impact

In addition to its effects on residential property values, the Washtenaw Solar Project
would convert approximately 2,402 acres currently in agricultural production. Using the
USDA (2024) Cropland Data Layer (CDL) satellite imagery and the USDA (2022) Census
of Agriculture for Washtenaw County, we estimate the economic losses associated with
this land conversion.

3.7.1 Land Use Composition

Table 3.3 presents the acreage breakdown by crop type within the proposed project
boundary. These projections are based on the 2024 USDA CDL satellite imagery. The
three dominant categories are soybeans (755 acres), corn (667 acres), and winter
wheat (343 acres), together accounting for approximately 74% of the total project
acreage. Notably, the project would remove 3.99% of all winter wheat acreage in
Washtenaw County and 15.4% of winter wheat acreage in Saline Township.
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Impact Assessment: Washtenaw Solar Project 11

Table 3.3. Undeveloped Land Category within the Washtenaw Solar Project Area

CDL Crop Category Acres in Project Share of County (%) Share of Township (%)

Soybeans 755.03 1.38 10.38

Corn 666.74 1.79 14.46

Winter Wheat 343.03 3.99 15.39

Deciduous Forest 313.48 0.33 10.66

Woody Wetlands 169.34 0.23 8.05

Alfalfa 81.37 0.92 9.38

Herbaceous Wetlands 60.07 0.10 9.41

Barren 3.41 0.28 4.48

Other Crops 9.44 — —

Total 2,401.91 0.69 11.50

Notes: Cropland acreage derived from USDA NASS Cropland Data Layer 2024 (10-meter resolution).
“Other Crops” aggregates clover/wildflowers, oats, barley, rye, fallow/idle cropland, switchgrass, toma-
toes, and miscellaneous categories.

3.7.2 Estimated Annual Agricultural Losses

Table 3.4 presents estimated annual losses in agricultural product value by crop. Loss
values are calculated by multiplying converted acreage by per-acre production value,
derived from market values reported in the 2022 Census of Agriculture for Washtenaw
County and adjusted to 2026 dollars. Corn and soybeans together account for over
$1.15 million of the $1.42 million annual total.

Table 3.4. Estimated Annual Losses of Agricultural Products by Crop (2026 USD)

CDL Crop Category Annual Loss Value ($)

Corn $659,644

Soybeans $492,311

Winter Wheat $246,643

Other Crops $21,992

Annual Total $1,420,590

Notes: Product value losses are based on market values reported in the 2022 Census of Agriculture for
Washtenaw County, adjusted to 2026 dollars. Losses assume production homogeneity across the county.
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Impact Assessment: Washtenaw Solar Project 12

3.7.3 Lifetime Agricultural Impact Summary

Table 3.5 summarizes estimated losses across multiple economic dimensions over the
assumed 35-year project lifetime. Beyond direct product value, land conversion affects
net farm cash income, government payments, and agricultural production expenses in
the broader local farm economy.

Table 3.5. Estimated Agricultural Losses: Annual and 35-Year Lifetime (2026 USD)

Value Measure Annual Total Lifetime Total (35 yrs)

Loss in Ag Product Value $1,420,590 $49,720,657

Loss in Net Farm Cash Income $169,721 $5,940,219

Loss in Government Payments $25,623 $896,803

Loss in Ag Production Expenses $1,398,636 $48,952,274

Notes: Raw values based on the 2022 Census of Agriculture for Washtenaw County, adjusted to 2026
dollars. Government Payments refer to direct payments received by farm operators from federal (and
sometimes state/local) government agricultural programs. Loss values are calculated by multiplying
base values by the proportional loss in agricultural production attributable to the solar site.

The agricultural impact estimates indicate that the Washtenaw Solar Project would
remove a substantial portion of productive cropland from the local agricultural economy.
The annual loss in agricultural product value is about 1.42 million, comparable in
magnitude to the annual residential property value loss estimated in Section 3.5. Over
the 35-year project lifetime, the loss in agricultural product value alone is estimated at
nearly $49.7 million.

Virginia Tech — Department of Agricultural and Applied Economics

U-21962 
Zhenshan Chen, Ph.D 

Saline Exhibit I-5 
13 of 35



4 Methods

Below we outline the methodology used in this analysis. Our approach is based on
state-of-the-art econometric techniques (Banzhaf, 2021; Kuminoff et al., 2010), and
informed by recent impact analyses of renewable energy siting (Hu et al., 2025; Guo
et al., 2024). For detailed equations, please refer to the corresponding sections in the
Technical Appendix.

4.1 Comparative Site Selection

We identify utility-scale solar projects whose characteristics resemble the Washtenaw
Solar Project, drawing from a national dataset of large-scale solar photovoltaic (LSSPV)
sites compiled by Fujita et al. (2023) using EIA data.

Sites are filtered by: (1) installation before 2021, to allow sufficient post-installation
transaction data; (2) location in IN, MI, MN, or WI; (3) constructed on greenfields; (4)
AC capacity ≥ 5 MW (EIA utility-scale definition); (5) at least 30 sampled properties
within a 2-mile radius; and (6) not in a metropolitan area. This process yielded 79
comparison sites.

We then develop a “similarity score” matrix for all the sites that passed our filters, in-
volving Euclidean distances based on observable characteristics and associated weights.
Table 4.1 shows the site features and associated weights used in the similarity scores,
relative to the proposed Washtenaw site. These site features and characteristics were
chosen based on key indicators from Hu et al. (2025), a national-level study of the
property value impacts of utility-scale solar developments. Additional characteristics
such as distance to a major metropolitan area and the Michigan indicator were included
to select sites that reflect Washtenaw Solar’s geographic location and Michigan’s unique
regulatory environment for renewable energy siting.

The resulting sites from the similarity score ranking are listed in the technical appendix.
For the property value impact analysis, we choose 29 sites that are most like the
Washtenaw site (see Table C2 in the Technical Appendix), providing just over 4,000
sampled properties within a 1-mile radius of these sites.
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Impact Assessment: Washtenaw Solar Project 14

Table 4.1. Factors and Weights in the Similarity Score

Factors Weights Rationale

Michigan Indicator 3.0
Michigan’s unique regulatory environment
warrants an explicit factor

Distance to Major Metro
(miles)

3.0
Urban–rural interface affects property
markets and public perception

Presidential Voting share
(Percentage Dem.)

3.0
Political leaning strongly influences
regulatory cost and community opposition

Site Capacity (MWac) 2.0
Facility size may shape visual impact and
public perception

Population change %
(2020–2024)

1.0
Growth trajectories affect permitting risk
and community response

Tract Median Household
Income ($)

1.0
Income levels drive both property values
and public perception

No. of Sampled Properties
within 1 mile

0.5
Captures immediate neighborhood
exposure

No. of Sampled Properties
within 6 miles

0.5
Controls for residential density and the
nature of the community

4.2 Property Data Collection and Screening

Property data come from CoreLogic through a data agreement. Following Hu et al.
(2025), we retain small-lot (i.e., <5 acres) residential homes within 6 miles of the
nearest solar site, exclude non-arm’s-length transactions, new builds, and same-property
transactions within 120 days (to remove flipping events). Transactions from 2008–
2010 are excluded to avoid Great Recession confounding. We retain transactions up
to 15 years before solar installation and all subsequent transactions. All prices are
inflation-adjusted. Properties within 2.5 miles are assigned to the treatment group;
properties between 3.5 and 6 miles serve as the control group. Properties within the
1-mile buffer zone between treated and control units are dropped. The final analysis
contains 83,982 residential transactions.

4.3 Spatial Extent Assessment

To determine the geographic reach of property value effects, we use a distance decay
DID approach with the log of price as the outcome and half-mile proximity bins (0–
3.5 miles) as treatment variables, compared against a control group (3.5–6 miles).
Property-level controls, census tract fixed effects, and county-by-year fixed effects
address potential confounders.
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Impact Assessment: Washtenaw Solar Project 15

4.4 Estimating Average Property Value Impacts

Based on the spatial extent results, the treatment group is defined as properties within
2.5 miles and the control group as properties in the 3.5–6 mile bin. A generalized
DID approach (Banzhaf, 2021) estimates the average treatment effect. High-value
properties (market value > $400, 000, approximately the 67th percentile within 6 miles
of the Washtenaw site) are identified via a binary indicator, which is interacted with
the treatment-post term to differentiate value-tier effects.

4.5 Temporal Dynamics Analysis

We conduct event studies using properties within 2.5 miles as the treatment group.
The post-installation binary variable is replaced with a series of relative-year indicators
(e.g., one year before, three years after), allowing estimation of time-varying treatment
effects.

We analyze the results relative to "prior year 1" to account for anticipation effects;
given the public processes required for permitting and development, the property value
impacts may already come into effect before the site is operational. Since the confidence
interval includes zero for all the years leading up to the site’s operation, we can be
reasonably confident there is no pre-existing difference in price trends between treated
and control groups.

4.6 Total Property Value Loss Estimate

All residential properties located within a 6-mile radius of the Washtenaw site are iden-
tified and assigned treatment status, encompassing properties in Washtenaw, Lenawee,
and Monroe Counties. Using the average treatment effect coefficients in Table 3.1, we
estimate annualized losses via a 5% capitalization rate and compute 10-year NPVs at
7% and 5% discount rates.

The capitalization rate is the ratio between the annual rental income (or potential
rental income) produced by a real estate asset and its current market value; a rate of
5% is standard in valuation research. Net present value (NPV) translates a stream of
future costs and benefits into terms comparable to present-day values. This conversion
relies on a discount rate, which reflects the principle that costs and benefits occurring
in the future are worth less than those occurring today. A higher discount rate assigns
relatively less weight to future costs and benefits. When the analysis centers on costs
such as property value impacts, a higher discount rate will therefore yield a lower NPV.
Discount rates of 5% and 7% are commonly used in environmental valuation research.

The market value distribution for properties within 6 miles is shown in Figure 4.1. The
median is approximately $250,000 and the 67th percentile falls near $400,000, which
defines the high-value threshold.
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Impact Assessment: Washtenaw Solar Project 16

Figure 4.1. Market value distribution for Washtenaw County residential properties within a
6-mile radius of the Washtenaw Solar site (properties below $1 million). The dashed vertical
line marks the $400,000 threshold (67th percentile), which defines high-value homes.

Two reasons rationalize a total impact calculation based on annualized home values.
First, the event study suggests that the impact likely diminishes to zero after ten years.
Second, even homeowners who do not sell their homes bear some welfare losses (i.e.,
the root cause for home price drop). An assessment based annualized home values
allows us to estimate the welfare impact, independent of whether or not the owner
sells the property after the site installation. Such an approach allows us to quantify the
aggregate home-associate welfare impact without knowing who sell their homes after
the installation.

4.7 Agricultural Impact Assessment

The agricultural impact assessment proceeds in two steps. First, we use the USDA
(2024) NASS Cropland Data Layer (CDL), a satellite imagery product with 10-meter
resolution, to identify the land use composition within the proposed Washtenaw Solar
project boundary, distinguishing crop types and other land categories. Second, we
estimate the economic value of lost agricultural production by multiplying the lost
acreage of each crop type by per-acre production values derived from the 2022 Census
of Agriculture for Washtenaw County, adjusted to 2026 dollars. This calculation relies
on the assumption of homogeneity among crop production values within Washtenaw
County. In other words, an acre of corn within the project boundary is assumed to be
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Impact Assessment: Washtenaw Solar Project 17

as monetarily productive as an acre of corn elsewhere in the county. Lifetime losses are
calculated by multiplying annual losses by the assumed 35-year project lifespan 2. Net
farm cash income, government payment, and production expense impacts are estimated
in a similar way - we multiply the lost acreage of total cropland by corresponding county
statistic (from the 2022 Census of Agriculture for Washtenaw County) and adjust results
to 2026-dollar value. As opposed to the property value impact assessment, we do not
discount future costs.

2We present total value across the project lifetime rather than NPV, since landowners are typically
compensated with annual rental payments. On the other hand, we present NPV for property value impact
because the associated compensation is typically calculated or paid as an upfront lump sum.
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A. Property Data Collection and Screening

To ensure the highest level of accuracy in assessing property value impacts, we utilized
transaction-level real estate data from CoreLogic Solutions, LLC. CoreLogic maintains a
comprehensive database of property characteristics and historical transaction records
across the United States. The dataset includes transactions spanning from 15 years
prior to the installation of a solar facility through the present, capturing fair market
value trends before, during, and after project construction. Following the methodology
of Hu et al. (2025), we establish a set of filters to only include transaction prices that
reflect fair market values.

First, consistent with Hu et al. (2025), we categorize properties into "Residential
Homes" (defined as properties under five acres with residential structures) and "Large-
Lot Homes" (properties over five acres). To analyze the impact on residential home
value, we only include Residential Homes in our analysis. This distinction is critical as
large-lot homes may derive value from potential future solar leasing, offsetting amenity
impacts.

Second, a critical step in accurate property valuation is isolating "arm’s-length" transac-
tions—sales between a willing buyer and a willing seller where the price reflects fair
market conditions, unaffected by distress or pre-existing relationships. We applied a
rigorous screening process using CoreLogic’s proprietary transaction indicators. CoreL-
ogic provides a proprietary indicator of "arm’s-length" transactions; properties lacking
this indicator were excluded from the sample. To further ensure validity, we excluded
transactions flagged as short sales, foreclosures, sales between relatives, bulk investor
purchases, sales for new builds, or sales with incomplete records.

Beyond the arm’s-length filters, we applied additional screens to remove market anoma-
lies and statistical outliers that could bias the results. To prevent price distortions from
speculative "flipping" (where a property is bought and resold quickly), we removed
any transaction occurring within 120 days of a previous sale of the same property. To
avoid the confounding effects of the 2008 financial crisis, which created severe market
disequilibrium unrelated to solar development, we excluded all transactions occurring
between 2008 and 2010. Finally, to diminish the influence of extreme outliers, we
excluded transactions falling in the bottom 1st percentile and top 99th percentile of the
price distribution.

For the impact analysis, we screened the data to keep only residential homes located
within a 6-mile radius of the nearest solar site. All transaction prices were adjusted for
inflation using the Consumer Price Index (CPI) to reflect constant dollar values (i.e.,
2026 USD in this analysis).
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B. Summary of Residential Properties around
Washtenaw Solar

The proposed Washtenaw Solar Project is a 150MWac utility-scale solar facility located
in Saline Township, Washtenaw County, Michigan. The project is situated approximately
5 to 8 miles southwest of the Ann Arbor metropolitan area. Because the facility is not yet
operational, realized post-construction transaction data is not available. Therefore, this
assessment relies on identifying the inventory of existing residential stock surrounding
the proposed site to apply impact estimates derived from comparable operating sites
(see Section C).

To characterize the residential housing stock surrounding the Washtenaw Solar project,
we utilized property assessment and transaction data from CoreLogic. We implemented
the same screening process outlined in Section A.

The residential stock surrounding the Washtenaw Solar project includes a diverse range
of property values. Figure A1 (corresponds to Figure 4.6 in the Main Report) and Figure
A2 illustrate the distribution of market total values for properties within the 6-mile
radius.

Figure B.1. Distribution of market total values (in 2026 dollar) for all properties within a 6-mile
radius of the proposed Washtenaw Solar development. The properties are located across
three counties: Washtenaw, Lenawee, and Monroe.
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Technical Appendix: Washtenaw Solar Project 3

Figure B.2. Distribution of market total values (in 2026 dollar) for all non-outlier properties
within a 6-mile radius of the proposed Washtenaw Solar development. This figure excludes
168 properties with a total market value exceeding $1,000,000.

Given the specific demographics of Saline Township and the surrounding area, we
differentiate between "standard" and "high-value" properties in our impact analysis.
Properties with a market value above $400,000, which correspond to approximately
the 67th percentile of the local market distribution, are classified as "high-value".
Heterogeneity analysis (detailed in Section E) indicates that higher-value properties
may experience differential impacts compared to the average housing stock. The
distribution data confirms a significant cluster of high-value homes, likely attributable
to proximity to Ann Arbor and associated amenities.
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C. Comparative Site Selection

To estimate the potential property value impacts of the proposed Washtenaw Solar
Project, we identified operating utility-scale solar projects in the Midwest with charac-
teristics most similar to the Washtenaw site. Our data source is a national dataset of
large-scale solar photovoltaic (LSSPV) sites compiled by Fujita et al. (2023) using data
from the US Energy Information Administration (EIA).

Our first step involves filtering out sites that do not meet key matching criteria. Sites
that did not meet the following criteria were not used in the analysis. As a first step,
we only select sites that were installed in 2021 or before, to ensure sufficient post-
construction transactions to observe market responses over time. We also restricted the
search to neighboring and Midwestern states with similar agricultural and residential
landscapes: Illinois, Indiana, Iowa, Michigan, Minnesota, Missouri, and Wisconsin. We
filtered for sites built on "greenfields". These are sites that occupy "land that may have
previously been wildland, urbanized, cultivated, or reclaimed" (Fujita et al., 2023).
Sites developed on brownfields (e.g., landfills, Superfund sites) were excluded because
their redevelopment often improves property values by remediating a disamenity, which
is fundamentally different from converting farmland to solar use.

Additionally, we filter for sites that have an AC capacity of 5 MWac or greater, consistent
with the Energy Information Administration (EIA) definition of "utility-scale". While the
proposed Washtenaw facility is large (150MWac), existing solar sites of this magnitude
in the Midwest are typically located in unpopulated areas. Restricting the sample to
sites over 100 MWac (or even 50MWac) would yield insufficient data for statistical
analysis.

To ensure statistical validity, a site must be surrounded by an active real estate market.
We applied a secondary filter requiring candidate sites to have more than 30 "sampled
properties" (residential properties sold during the study period) within a 2-mile radius.
This ensures that the econometric models have enough observed price points to detect
reliable impact estimates. This filter also addresses our concern of comparing sites
located in isolated, rural areas to the Washtenaw Solar site.

From the pool of 79 sites passing the initial filters, we selected the final comparison
group using a Similarity Score Matrix. This process calculates the Euclidean distance
between the standardized characteristics of the proposed Washtenaw site and each
candidate site, applying specific weights to prioritize the most relevant factors. The
following site and community features, and their accompanying weights, were used to
evaluate the similarity scores, relative to the proposed Washtenaw solar site:
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Technical Appendix: Washtenaw Solar Project 5

Table C.1. Factors and Weights in the Similarity Score

Factors Weights Rationale

Michigan Indicator 3.0
Michigan’s unique regulatory environment
warrants an explicit factor

Distance to Major Metro
(miles)

3.0
Urban–rural interface affects property
markets and public perception

Presidential Voting share
(Percentage Dem.)

3.0
Political leaning strongly influences
regulatory cost and community opposition

Site Capacity (MWac) 2.0
Facility size may shape visual impact and
public perception

Population change %
(2020–2024)

1.0
Growth trajectories affect permitting risk
and community response

Tract Median Household
Income ($)

1.0
Income levels drive both property values
and public perception

No. of Sampled Properties
within 1 mile

0.5
Captures immediate neighborhood
exposure

No. of Sampled Properties
within 6 miles

0.5
Controls for residential density and the
nature of the community

We assign a high weight to the Michigan indicator, since Michigan’s regulatory environ-
ment for renewable energy siting is unique. Distance to a major metropolitan area and
political leaning are also heavily weighted since these factors significantly influence
property markets and community responses to solar developments. Voting share also
receives a high weight because a community’s political leaning can influence the levels
of opposition to renewable energy development, which in turn may drive relocation
patterns and regulatory costs (Hu et al., 2025). Site capacity is the next most important
characteristic since giant sites like Washtenaw Solar (i.e., 150 MWac) are likely to have
different challenges and impacts than smaller sites, even within the utility scale class
(i.e., >5 MWac). Hu et al. (2025) observe significant differences in treatment effects
across county median household income, so we include this feature to account for
potential demographic differences. The percentage change in population helps account
for underlying property value trajectories (i.e., whether people are moving into or out
of a region). Finally, the number of sampled properties nearby is included as a weight
to help us match to solar sites that impact a large number of nearby properties, as is
the projected case with Washtenaw Solar.

We selected 29 sites with the highest similarity score (Table C2). This number of sites
was selected since it provides at least 4,000 sampled properties within 1 mile. This
sample size enables robust estimation of site development impacts and is consistent
with the methodology of (Hu et al., 2025). Additionally, these sites provide more than
93,000 sampled properties within 6 miles.
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Technical Appendix: Washtenaw Solar Project 6

Table C.2. Comparable Sites Based on Similarity Score

# Site Name State Year AC Cap. 1 Mi 6 Mi

Washtenaw Solar MI 2026 150 36 1098
1 Demille Solar Farm MI 2017 28.56 0 391
2 Bingham Solar, LLC MI 2020 20 116 1094
3 Turrill Solar Farm MI 2017 19.57 0 404
4 O’Brien Solar Fields WI 2021 20 0 10956
5 St. Joseph Solar IN 2021 20 66 1631
6 Delta Solar Power II MI 2018 15.9 191 6948
7 Logansport Solar IN 2021 16 205 759
8 Delta Solar Power I MI 2018 8.1 8 5403
9 IND Community Solar Farm 1st Phase IN 2013 10 0 3727

10 Dane County Airport Solar WI 2020 9 0 7518
11 Indy Solar I, LLC IN 2013 10.1 149 4045
12 Indy Solar III, LLC IN 2013 8.6 222 4784
13 Indianapolis Motor Speedway Solar PV IN 2014 8.82 1443 15512
14 West Waconia Solar MN 2016 8.5 193 767
15 Crawfordsville 5 Solar Park IN 2020 9.8 2 602
16 Peru 2 IN 2021 9.5 17 415
17 IND Solar Farm (Phase IIA) IN 2014 7.5 0 3759
18 Richmond 5 IN 2021 9 199 1582
19 IMPA Anderson Solar Park 2 IN 2017 8.1 199 2275
20 Lake Pulaski Solar MN 2016 7.5 201 2932
21 Connexus Solar Stanford 1STF MN 2021 7.3 41 1303
22 Tatanka Wi MN 2017 7.11 52 3112
23 Corcoran (CSG) MN 2019 5 38 1203
24 B.R. Corcoran (CSG) MN 2017 5 75 1285
25 Crawfordsville 2 Solar Park IN 2019 7.9 119 606
26 West Faribault Solar MN 2016 5.5 288 3065
27 Eastwood Solar MN 2016 5.5 3 4845
28 Athens MN CONX MN 2018 6.62 22 2208
29 Dodge Center Solar MN 2016 6.5 213 547

Notes: The sites are ranked by similarity score, with those most similar to Washtenaw Solar appearing
highest. "Year" indicates the year the site became operational and "AC Cap." shows capacity in MWac.
The "1 Mi" and "2 Mi" columns indicate the number of valid sales (see Section A for filtering criteria)
within 1 mile and 2 miles, respectively, after the site development.

The capacity of these sites ranges from 5.0 to 28.6 MWac, with a median of 8.6 MWac.
Most of the sites are in communities with slightly growing populations. The average
census tract median household income of these sites is about $90,900.
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D. Spatial Impact Assessment

To determine the geographic extent of property value impacts and rigorously define
the boundary between "treated" and "unaffected" properties, we employed a spatial
distance decay model within a Difference-in-Differences (DID) framework (as suggested
by Guo et al. (2024) and Hu et al. (2025)). Instead of assuming a uniform impact
radius, this method empirically tests how price effects change as the distance from
the solar facility increases. By analyzing impacts in granular distance bands (0.5-mile
intervals), we identify the specific threshold where the impact on property values
becomes statistically indistinguishable from zero. For the distance-decay model shown
in Fig. 3.2 (Main Report), a series of proximity intervals (the 0.5-mile bins) are used
as treatment variables. Properties in the interval between 3.5 and 6 miles serve as the
control group, which serve as the counterfactual baseline, representing local market
trends for properties that are sufficiently distant to be unaffected by the facility’s direct
externalities.

The spatial extent of the impact is estimated using the following regression equation:

ln(Pit) = β0 + β1Postit +
M−1∑
m=1

βm
2 T m

i +
M−1∑
m=1

βm
3 Postit × T m

i

+
K∑

k=1
δkXk

it +
K∑

k=1
γk(Postit × Xk

it) + τc + εit,

(D.1)

where:

• ln(Pit): The natural logarithm of the transaction price for property i in year t.

• Postit: A binary indicator equal to 1 if the transaction occurred after the solar
facility’s installation date, and 0 otherwise.

• T m
i : A series of binary indicators representing specific proximity intervals (distance

bands) from the solar site. For this analysis, we utilized 0.5-mile intervals ranging
from 0 to 3.5 miles (e.g., 0–0.5 mi, 0.5–1.0 mi, etc.).

• Postit × T m
i : The key interaction terms. The coefficients βm

3 represent the estimated
percentage impact on property values for each specific distance band after the solar
facility becomes operational.

• Xk
it: Vector of property controls: total bedroom number, total bathroom number,

building age, and natural logarithms of distances to the nearest transmission line,
the nearest primary road, and the nearest metropolitan area.

• τc: Fixed effects at the census tract and county-by-year levels. These absorb time-
invariant location characteristics and time-varying local economic shocks, ensuring
the estimates isolate the solar facility’s impact.
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Technical Appendix: Washtenaw Solar Project 8

• εit: Error term.

All standard errors are two-way clustered at the census tract and year level. The results
of this spatial model (presented in Section 3.2 of the Main Report) reveal that negative
price impacts are statistically significant and most pronounced within the first 2.5 miles.
Beyond 3.5 miles, the coefficient estimates become statistically indistinguishable from
zero. Consequently, for the subsequent Average Impact Analysis and Total Impact
calculations, the "Treatment Zone" is defined as the area within 2.5 miles of the facility.
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E. Estimating Average Property Value Impacts

We employ a widely used generalized DID approach to investigate the effects of LSSPV
installation on nearby property values (Kuminoff et al., 2010; Banzhaf, 2021). Intu-
itively, this approach compares the change in property values before and after installa-
tion for properties close to the LSSPV site (i.e., the treatment group) against the value
change for properties farther away but still within the defined vicinity (i.e., the control
group).

Based on the results of the spatial assessment (Section D), the groups for this analysis
are defined as follows:

• Treatment Group (Ti = 1): Residential properties located within 2.5 miles of the
solar facility.

• Control Group (Ti = 0): Residential properties located between 3.5 miles and 6
miles from the solar facility.

• Buffer Zone: Properties located between 2.5 and 3.5 miles are excluded from this
specific estimation to ensure a clear distinction between affected and unaffected
market segments.

The general DID framework of our residential home study is as follows:

ln(Pit) = β0 + β1Postit + β2Ti + β3Postit × Ti

+
K∑

k=1
δkXk

it +
K∑

k=1
γk(Postit × Xk

it) + τc + εit,
(E.1)

where the parameter definitions remain the same as in Equation (1), except we use a
single binary treatment as defined above, and the average treatment effect will be given
by β3. The control variables in the DID estimation are identical to those outlined in
Section D. All standard errors are two-way clustered at the census tract and year level.

Our DID model relies on the assumption that the LSSPV siting process is independent
of the price trends over time conditional on the covariates (i.e., the parallel trends
assumption). We conduct pre-trend tests using an event study framework, where any
pre-existing divergence between groups would signal a violation of the parallel trends
assumption.

The preliminary data analysis for the Washtenaw area indicated a significant presence
of high-value homes near the project site. To account for potential variation in how
different market segments react to solar development, we also extended the DID model
to differentiate impacts by property value.

A binary indicator, HighV ali, is defined as equal to 1 if a property’s market total value
exceeds $400,000 (representing the 67th percentile of the local distribution), and 0
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Technical Appendix: Washtenaw Solar Project 10

otherwise. We then modified the baseline equation to replace the Postit × Ti term with
triple-interaction terms involving HighV ali:

ln(Pit) = · · · + βhigh(Postit × Ti × 1.HighV ali)
+ βlow(Postit × Ti × 0.HighV ali) · · · ,

(E.2)

so that the high-value average impact is given by βhigh while the low-value impact given
by βlow. This specification allows us to empirically test whether premium properties are
more sensitive to the disamenities associated with utility-scale solar infrastructure. The
results are highlighted in Table 3.1 in the Main Report.
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F. Temporal Dynamics Analysis

To ensure that the estimated impacts are caused by the solar facility and not by pre-
existing market trends, we employed an Event Study framework. This analysis serves
two critical functions:

1. Testing for Pre-Trends: Verifies the "Parallel Trends Assumption" by checking
if property values in the treatment and control groups were moving in sync
before the solar facility was built. Statistically insignificant estimates in the years
prior to construction support our assumption that the control group is a valid
counterfactual.

2. Establishing Impact Duration: Empirically tracks how the impact evolves year-
by-year after installation, establishing the specific time horizon (persistence) of
the economic loss.

We replaced the single "Post" indicator from the standard DID model with a series of
binary variables representing specific years relative to the facility’s installation date.
The model is specified as follows:

ln(Pit) = α0 + α1Ti +
J∑

j ̸=−1
βjY rRelj +

J∑
j ̸=−1

γj(Ti × Y rRelj)

+ δXit + η(Postit × Xit) + τc + εit,

(F.1)

where:

• Ti: Binary indicator for the treatment group (properties within 2.5 miles).

• Y rRelj: A set of "event study" dummy variables indicating the transaction year t
relative to the installation year (j = −3 implies 3 years before operation; j = 2
implies 2 years after).

• Ti ×Y rRelj: Interaction terms of interest. The coefficients γj capture the percentage
difference in property values between the treatment and control groups for each
specific year j.

• Reference Year: The year immediately prior to installation (j = −1) is excluded to
serve as the baseline for comparison.

The results of this analysis (presented in Section 3.4 of the Main Report) confirm the
validity of the study design:

• Pre-Installation Phase (j < 0): The coefficient estimates for the years leading up
to construction are statistically indistinguishable from zero. This confirms that there
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Technical Appendix: Washtenaw Solar Project 12

were no pre-existing downward trends in the treatment zone properties compared
to the control group.

• Post-Installation Phase (j ≥ 0): Property value impacts manifest immediately upon
the facility becoming operational (Year 0).

The event study reveals distinct temporal dynamics that define the "impact life cycle"
for the Washtenaw assessment. Prices in the treatment zone drop immediately upon
operation. The negative effect persists for approximately a decade, with the strongest
projected impact occurring around year 7. The negative impact becomes statistically
insignificant after Year 10. Based on these empirical findings, the Total Impact Calcu-
lation (detailed in the subsequent section) utilizes a defined 10-year time horizon for
determining the Net Present Value (NPV) of property losses, rather than assuming a
perpetual loss.
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G. Total Property Value Loss Estimate

To provide a comprehensive estimate of economic impact, we convert the "stock" mea-
sure of property value depreciation into a "flow" measure of annual welfare loss. Market
value represents the present value of the future stream of housing services (amenities,
utility, and shelter) a property provides. Therefore, a reduction in market value implies
a proportional reduction in the annual flow of these services. By "annualizing" the loss,
we estimate the yearly economic cost borne by homeowners, independent of whether
they choose to sell the property. This ensures the assessment captures the total welfare
loss to the community, not just the realized financial loss of those who transact.

We calculate the annualized loss for each residential property i located within the 2.5-
mile Treatment Zone using a standard capitalization rate with the following formula:

AnnualLossi = MarketV aluei × ImpactCoeffi × CapRate, (G.1)

where:

• Market Value (Vi): The current total market value of the property derived from
CoreLogic assessment data.

• Impact Coefficient (β): The estimated percentage loss derived from the Average
Impact Analysis (Section E).

• Capitalization Rate (5%): We utilize a 5% capitalization rate. This standard
benchmark implies that a property’s annual housing services are valued at roughly
5% of its capital value (e.g., a $300,000 home yields $15,000 in annual services).

The total annualized impact is calculated as the summation of AnnualLossi across all
residential properties within 2.5 miles of Washtenaw solar.

Finally, to express future losses in present-day dollars, the total impact is reported as
the Net Present Value (NPV) of these annualized losses over the duration of the impact.
Based on the Temporal Dynamics Analysis (Section F), which indicates that price effects
persist for approximately one decade before dissipating, we define the impact horizon
(T ) as 10 years. We denote the discount rate with r, and NPV is calculated using
two standard regulatory benchmarks (5% and 7%) to provide a sensitivity range. In
summary, NPV is calculated using the following formula:

TotalNPV =
N∑

i=1

9∑
t=0

AnnualLossi

(1 + r)t
, (G.2)

where:

• N is the total number of residential properties in the 2.5-mile Treatment Zone
(1,023 properties).
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• The summation runs for 10 periods (Years 0 to 9), reflecting the immediate onset of
impacts identified in the event study.

We also calculate the NPV of annualized losses for properties within a 1-mile radius.
The results of our total average impact analysis are reported in Table 3.2 in the Main
Report.

This calculation likely represents a conservative lower-bound estimate of the total
welfare loss for several reasons. First, the Generalized DID model estimates direct
transaction price changes which is a lower bound of a proper welfare loss measure
(Banzhaf, 2021). It does not explicitly capture non-market values (e.g., existence values
of local ecosystems) unless they are capitalized into housing prices. Additionally, the
5% rate may be lower than gross rental yields in some Midwest markets; a higher
capitalization rate would result in a higher estimated annual welfare loss. Furthermore,
compared to Washtenaw Solar, many sampled sites have lower capacity or lower
housing values, thus perceived amenity impact for Washtenaw solar might be larger.
Finally, impacts beyond 2.5 miles are assumed to be zero for this calculation, even
though minor residual effects may exist just beyond the boundary.
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