
Wind Energy's Effect on School Finances and Student 
Outcomes
LBNL Working Paper Release
March 26th, 2021

Presenters: Ben Hoen, Research Scientist, Lawrence Berkeley National Laboratory
Eric Brunner, Professor of Economics & Policy, University of Connecticut 
Josh Hyman, Assistant Professor of Economics, Amherst College

energyanalysis.lbl.gov 1

Please Note:
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webinar
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“Questions and Answers” chat window
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Outline
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Wind Development Over Time
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Wind Development Over Time
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Wind Development Over Time



Background (i.e. Why Study This?)
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Wind farm’s a cash cow for 
communities, but not 
everyone's sold
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A Dizzying Array of Tax Policies Where Wind Development Has Occurred
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■ Local vs. county vs. state tax policy differences

■ Tax abatements and exemptions might exist

■ State aid to schools might change as local revenue increases

■ Tax rate and individual spending type (e.g., O&M) caps might exist

■ Valuation might occur at the property vs. energy production vs. project revenue 
level

■ Some jurisdictions have payments in lieu of taxes (PILOT)

■ Rural economic zones and enterprise zones could be present



Background (i.e. Why Study This?)
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Gaps in Wind & School Economics Literature
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■ Impacts across all of the U.S

■ Types of expenditures, such as capital and current

■ Student achievement and teacher-student ratios

■ “Flypaper” vs. Tax Relief effects



Project Overview
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■ Project Scope: Is there empirical evidence that wind development has an effect on school 
revenue,  expenditures and student outcomes?

■ Project Team: 
– Eric Brunner, Professor of Economics & Policy, University of Connecticut 
– Josh Hyman, Assistant Professor of Economics, Amherst College
– Ben Hoen, Research Scientist, Berkeley Lab

■ Funder: Department of Energy Wind Energy Technologies Office



Research Questions
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1. Is there empirical evidence that wind development improves school 
revenue nationally and at state levels?

If so:
2. How are expenditures divided among capital and current 

expenses?
3. Is there evidence that student outcomes (e.g., teacher-student 

ratios, test scores) have improved?
4. Is there evidence of a flypaper (vs. tax-relief) effect?
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Analysis Data

■ Wind energy installations: U.S. Wind Turbine Database 1995-2016

■ District Areas (i.e., map polygons): National Center for Education Statistics 

■ School Finances: Local Education Agency Finance Survey from the National Center for Education 
Statistics (NCES) 1994-2016

■ Staff & Student Counts: Annual Common Core of data (CCD) from NCES 1994-2016

■ Student Achievement: National Assessment of Educational Progress (NAEP) 2000-2016

■ Census Data: Special School District Tabulations of the 1990 Census 
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Study Sample Statistics
■ States: 34
■ Number of districts: 

– with wind projects: 638
– without wind projects: >10,000

■ Study Period: 1995-2016
■ Median wind district: 243kW/pupil

Analysis Data Example

Screenshot of Texas, Oklahoma 
& Kansas Counties with Wind 
Projects and School Districts
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■ Background

■ Analysis data

■ Results
–Event Studies
–Difference-in-Difference Results

■ Take-aways!
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EVENT STUDIES
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Event Study: Effects Before & After Wind Development
Local 

Revenue
Total 

Expenditures

Capital 
Expenditures

Current 
Expenditures

Other 
Expenditures

Average 
Expenditure %s
Across Full Sample
(i.e., ~10K districts)

Current 85%
Capital 8%
Other 7%

41%16% 43%
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in Illinois 

Student Outcomes

Despite significant increases in current  spending we find only small changes in 
pupil-teacher ratios and no apparent change in teacher salaries

Pupil/Teacher Ratio and Teacher Salary Differences Relative to 
First Wind Installation In Each School District
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Effect =  -0.15 (p <0.90) per KW/pupil, which 
equates to < 1/10th of a student per teacher

Effect =  0.23 (p >0.90) per KW/pupil, which is 
not statistically significant
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in Illinois 

Student Outcomes

With no apparent change in either pupil/teacher ratios no teacher salaries, 
it is not surprising that we also do not find changes in test scores.
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Test Score Differences Relative to 
First Wind Installation In Each School District

Test Scores 
Full Sample

Test Scores
Without Texas



DIFFERENCE-IN-DIFFERENCE 
RESULTS
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Effects Estimated Based on Wind Turbine(s) Installed Capacity – KW/pupil

Mean 
Wind/Student 

Capacity: 
0.243 MW/pupil



Local Revenue Effects Estimated by Pupil by MW

25

$(130)

$140 

$60 

$390 

$(480)

$(250)

$7,780 

$2,330 

$3,780 

-$1,000 $0 $1,000 $2,000 $3,000 $4,000 $5,000 $6,000 $7,000 $8,000 $9,000

Texas

All Districts
Except Texas

All Districts
Local
State
Other

Local Revenue Per MW Per Pupil

Mean wind/student capacity: 0.243 MW/pupil



$880 

$900 

$880 

$4,330 

$1,320 

$2,120 

$4,820 

$700 

$1,810 

$0 $2,000 $4,000 $6,000 $8,000 $10,000

Texas

All Districts
Except Texas

All Districts Current
Capital
Other

Expenditures Per MW Per Pupil

Note: "Other" expenditures are predominantly debt service and payments to state 

Expenditure Effects Estimated by Pupil by MW
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Mean wind/student capacity: 0.243 MW/pupil

Pre-wind (1994) 
Current to Capital 

spending ratios were 
10:1.

Here we see it 
at roughly 1:2



Tests for Capacity Additions on Test Scores

No statistically significant relationships are found between test scores 
and increasing wind capacity
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“Flypaper “ vs. Tax Relief Effects

Tax Rates Relative to the First Wind Installation 
In Each School District

Equates to a 13% 
average decrease 
in tax rates

Illinois Texas
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Wind Energy Taxation Laws and School Finance Formulas

The paper also contains a 
summary of wind energy 
taxation laws and school 

finance formulas for the top 21 
wind production states as of 

early 2020*

*Some have changed 
since then.
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in Illinois 

Conclusions
■ This study represents the first national effort to quantify wind deployment effects on school district finances and student outcomes

■ An average sized district with average wind buildout sees annual increases in revenue of ~$900 per pupil

■ Similar increases in capacity are estimated to increase per pupil current and capital expenditures by ~$215 and ~$515/pupil, 
respectively, opposite of normal spending patterns

■ Fleet wide, U.S. wind energy projects installed through 2016 are estimated to contribute between approximately $1.1 and $1.4 billion 
to local school district revenue annually

■ A small, though statistically significant effect on pupil-teacher ratios is evident of -0.15 (or ~ -1%)

■ No effect is discovered for student achievement nor teacher salaries (not shown)

■ Wind effects on school finances differ significantly by state, largely driven by differences in tax policy

■ In Illinois, some evidence of tax relief.  None is found in TX 

■ Wind energy tax laws and school finance formulas for the top 21 wind states are also presented
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Bonus: Snapshot of Upcoming Report
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■ Eric Brunner & David Schwegman have completed an analysis of how wind development affects 
county-level finances (similar to the school-district analysis contained here)

■ They find:
– Wind energy installations led to large increases in county own-source (i.e., property tax) 

revenue and expenditures (26% increase in revenue, 23% increase in expenditures).
– County governments use this windfall revenue to prioritize spending on highways and 

hospitals (76% increase in hospital spending and a 55% increase in highway spending). 
– The additional spending is capitalized into housing values, providing evidence that residents 

value the enhancements to local public services and spending that accompany wind energy 
installations. 



Thank You
■ Contact Information:

– Ben Hoen, LBNL, bhoen@lbl.gov, 
845-758-1896

– Eric Brunner, University of Connecticut, 
eric.brunner@uconn.edu

– Josh Hyman, Amherst College, 
jhyman@amherst.edu

■ Thanks to the DOE

– This work was made possible via funding from the 
Wind Energy Technologies Office of the U.S. 
Department of Energy under Contract No. DE-
AC02-05CH11231
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https://emp.lbl.gov/publications/school-district-revenue-shocks
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