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Abstract

Wisconsin’s Act 10 in 2011 gutted collective bargaining rights for public school teachers and
mandated benefits cuts for most districts. We use various cross-state methods on school-district
data from school years 2002-03 to 2015-16 to examine the act’s immediate and medium-run
net impacts on compensation and employment. We find that Act 10 coincided with ongoing
significant benefit declines beyond the immediate benefit cuts. Controlling for funding level and
composition reveals that Wisconsin school districts, unlike their control counterparts, have seen
the number of teachers per student rise in the years since Act 10.
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I Introduction

Few state issues of the past decade inflamed popular sentiment as much as public employee

union reform, and the collective bargaining rights of teachers’ unions in particular were shoved into

the limelight. In early 2011 Wisconsin took center stage with Act 10, a law that effectively man-

dated steep cuts in district pension and health care contributions, virtually eliminated collective

bargaining, and prohibited forced payment of dues for members. Given the concurrent changes

to school funding levels and composition, the predicted impacts on Wisconsin schools were highly

uncertain, with forecasts ranging from the apocalyptic to the near-miraculous.1
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Program under Grant No. DGE-1845298. Any opinions, findings, and conclusions or recommendations expressed in
this material are those of the authors and do not necessarily reflect the views of the National Science Foundation.
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1See: “Angry Demonstrations in Wisconsin as Cuts Loom”, The New York Times, February 16, 2011

(http://www.nytimes.com/2011/02/17/us/17Wisconsin.html); “ICYMI: Why I’m Fighting in Wisconsin”, press re-
lease, March 10, 2011 (https://walker.wi.gov/press-releases/icymi-why-im-fighting-wisconsin)
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We look to advance this debate by comparing the medium-run experiences of Wisconsin school

districts to those of other nearby Midwestern states with respect to salary, benefits, and teachers-

per-student. Our specific interest is the identification of impacts that followed the instantaneous

changes, e.g., how the annual benefits changed in the years after Act 10 mandated initial cuts.

While we cannot disentangle the specific impacts of the various components of Act 10, our esti-

mated cumulative impacts of the law are distinct from changes to funding and offer guidance to

future, more targeted research into policy with respect to public employee unions.2

Our analysis begins with the relevant history and institutional detail of Wisconsin and its Mid-

western neighbors. We build on this foundation to discuss the region’s political trends through

2011. These trends ended with Wisconsin alone in the Midwest implementing a lasting policy re-

form that shifted the negotiating locus for compensation toward district administrators and away

from teachers’ unions. We detail the key provisions of Act 10 to showcase the law’s combination

of immediate and gradual provisions. We also explore proposed changes to public employee union

policy in other Midwestern states, as the region outside of Wisconsin considered and sometimes

implemented reform without going as far as Wisconsin. Considerable changes in funding by level

and source allow us to identify and control for the impacts of funding on our variables of interest.

Our data consist of annual district-level observations for the 2002–03 through 2015-16 school

years. While our data permit the use of district fixed effects, the Wisconsin-specific nature of Act 10

drives us to identify the answers to our primary questions using between-state variation. We begin

with a synthetic control variant that considers school districts from anywhere in the U.S. and use

it to support some of our later conclusions and our eventual control-group choice of the Midwest.

In addition to simple difference-in-differences analysis and regressions with year fixed effects, we

also explore piecewise linear specifications. These specifications permit relatively flexible functional

forms that match the timing of Act 10 and provide opportunities for inference in transparent ways

2Previous work on union strength and outcomes indicates that collective bargaining leads to higher compensation
(Chambers, 1977; Gallagher, 1979; Hoxby, 1996) and worse student performance (Moe, 2009; Lott and Kenny, 2013).
The impact of collective bargaining on student-teacher ratios is contested (Hoxby, 1996; Lovenheim, 2009; Strunk,
2011).
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that are currently unavailable from synthetic control methods.

Besides confirming the sizable reduction to Wisconsin benefits mandated by Act 10, we identify

a number of novel results. Both Wisconsin and other Midwestern states witnessed comparable de-

clines in average salary since 2011. Unlike the other Midwestern states, benefits in Wisconsin have

not risen since Act 10’s passage. After 2011, the teacher health insurance market is significantly

less concentrated, average deductibles are higher, and teachers contribute a larger share of the

premium. Of most note, Wisconsin, unlike other Midwestern states, has seen significant growth in

its teacher-per-student ratio since 2011 after controlling for funding levels and composition.

II Background and Related Literature

Wisconsin has long been at the vanguard of public employee union policy, as in 1959 it was the

first state to permit unionized teachers. Collective bargaining rights for public employees created

natural tension with taxpayers, and the balance of these interests in Wisconsin has broadly aligned

with partisan control of the state government.3

After the Democratic sweep of 2008, the 2010 elections saw state-level political reversals through-

out the Midwest. Wisconsin flipped from unified Democratic control to unified Republican control

with Gov. Scott Walker, and Republicans also took unified control in Ohio, Indiana, and Michigan.4

Nationally, the elections saw the Republicans take control of the House of Representatives and re-

duce the size of the Democrats’ Senate majority. The change of House control directly affected the

allocation of federal funding to school districts. It is also plausible that the general electoral mood

3For example, unions and districts from 1993 to 2008 were bound by Qualified Economic Offer (QEO) legislation.
Under this law, a district and union that could not agree on a contract would see an automatic 3.8% increase in total
compensation rather than go to arbitration. Coverage of the QEO in the popular or industry press is minimal, and
it is unclear how often, if ever, the QEO was invoked. The QEO was repealed by Act 29 in June 2009 with seemingly
little impact (“Teacher salaries faring no better after QEO repeal”, http://www.wpr.org/listen/474586), and a call
for its reinstatement was part of then candidate Scott Walker’s gubernatorial platform. As the QEO apparently had
little bite, we choose to ignore it in our analysis.

4Iowa moved from unified Democratic to split governance; Minnesota’s political parties swapped governor and
state house control; there was no change in Illinois governance.
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carried over to local elections and referenda.

Wisconsin Republicans took advantage of this opportunity and on February 11, 2011, proposed

Act 10 (Wisconsin Repair Budget Bill). Act 10 applies to most non-emergency public sector

employees; however, we will discuss only its provisions as they apply to teachers and teachers’

unions. We enumerate those provisions below.

1) Teachers’ unions may collectively bargain only on cost of living adjustments to base (i.e.,

minimum) salary unless passed by district referendum.5 These adjustments are capped by the

measured inflation rate. This provision removed from negotiation health and pension benefits,

health insurance provider, number of teachers to be hired, and other margins that had previously

been subject to collective bargaining. Districts are free to increase teacher pay through raises for

additional education, experience, or merit.

2) Employers and employees must each pay half of the total retirement benefits as determined

by the Employer Trust Fund Board. Prior to Act 10, the state-wide board set the percentage of

salary to be paid as well as the employee-employer division. Districts, however, could pay some or

all of the teachers’ share as a result of collective bargaining.

3) Districts that provide health insurance plans that are qualified as “Tier 1” (“Cadillac” plans)

must pay between 50% and 88% of the premium. Lower tier (quality) plans are not subject to the

88% cap.6 Prior to Act 10, it was common for collective bargaining to yield outcomes in which

districts paid 100% of the premium for all plans.

4) Contracts may only last one year, rather than potentially spanning multiple years as before.

5) Districts may no longer require teachers to join the local union, and districts may not collect

union dues from teacher paychecks.

In all, these provisions marked both an immediate reduction and the prospect of lower growth in

teacher compensation. It is the explicit combination of these immediate and gradual impacts that

5While there are no official data on the frequency of such referenda regarding base salary, the absence of any
stories in the popular press suggests that they have been rare events.

6Quality in health insurance plans is characterized by deductibles, co-pays, network size, etc.
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drives us to decompose the year-over-year variation in our empirics.

Parallel to these provisions, Wisconsin was dealing with a projected $3.6B budget shortfall

(roughly 5% of that year’s state revenues), a fact that was often raised to justify Act 10’s austere

provisions.7 While then-candidate Walker had not campaigned on a radical public employee reform

platform, he had generally run on tax-cutting rhetoric.8 Besides cutting state funding for public

schools, the government lowered the cap on how much funding a district could raise through state

aid and property taxes, forcing many districts to lower their property tax rates even with the re-

duction of state aid.9,10 In all, Wisconsin districts faced sizable funding decreases, with advocates

arguing that the additional flexibility from Act 10 would allow for such cost savings that there

would be no decline in educational quality.

Act 10’s proposal ignited statewide protests that captured national attention. Protesters im-

mobilized the state house, and teacher sick-outs forced many schools to close.11 The Senate’s

Democratic minority temporarily deprived that legislative body of a quorum by crossing into Illi-

nois to flee the state troopers sent to arrest them and return them to Madison. The Republicans’

unified control of government, however, ensured that the protests were ultimately futile, and Gov-

ernor Walker signed Act 10 into law on March 11, 2011. Walker went on to survive a recall effort

on June 5, 2012, and was re-elected in November 2014. Litigation uncertainty was resolved in July

2014 when the Wisconsin Supreme Court ruled Act 10 to be constitutional.

Of critical importance to our identification strategy, Act 10 was the only legislative change

7See “Decrease in Tax Revenue Contributed to State Fiscal Difficulties”, Wisconsin Budget Project, March 2011
(updated May 2011): http://www.wisconsinbudgetproject.org/tax revenue decrease fiscal difficulties.pdf

8See “Walker vows to be cheerleader for state”, Milwaukee-Wisconsin Journal Sentinel, October 7, 2010
(http://archive.jsonline.com/news/statepolitics/104545044.html).

9See: http://www.wisconsinbudgetproject.org/years-after-historic-cuts-wisconsin-still-hasnt-fully-restored-state-
aid-for-public-schools

10Wisconsin school funding includes a formula which caps the amount of revenue a district may raise, with the goal
of lessening funding disparities across the state’s districts.

11Wisconsin school teachers have been legally forbidden from striking since 1977 . Teachers can generate the same
effect of general disruption by staging “sick-outs,” where enough teachers call in sick that the district can not cover
all of the positions and must cancel school. This occurred in multiple districts during the 2011 Act 10 protests.
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in Wisconsin during this time that might have affected teacher compensation and hiring. While

Governor Walker signed into law other major changes, his only other act on K-12 education was

the Read to Lead Development Fund (signed in April 2012).12,13

Several papers consider the immediate impacts of Act 10. All identify their results from within-

Wisconsin variation. Because many districts prior to Act 10 had multi-year contracts that ended on

different years, some districts were first exposed to Act 10’s provisions after others. Litten (2016)

uses this variation to consider teacher compensation and district hiring, while Baron (2018) and

Roth (2019) reach conflicting conclusions with respect to Act 10’s impact on student achievement.

Biasi (2018) complements this contractual variation with explicit district choices of whether to base

compensation on traditional seniority or to shift to the merit-based compensation permitted by Act

10. That paper finds that teacher churn following Act 10 moved higher value-adding teachers to

districts with more merit-based compensation schedules.

These identification strategies are credible and transparent, but variation in contractual expi-

ration is unhelpful for the estimation of longer-run impacts. No Wisconsin districts escaped the

provisions of Act 10 for more than one year, and this reality drives our cross-state comparison for

identification. Given its similarity to this paper in topic, Litten’s work in particular can provide a

useful benchmark when considering our estimates of the immediate results of Act 10. He finds that

following Act 10 compensation fell by $6500, largely driven by a decline in benefits, and class size

changed insignificantly. Our immediate-impact results are similar despite our differing identifica-

tion strategy. We note that Lueken and Szafir (2016) employs a cross-state identification strategy

that is similar to ours, applying difference-in-differences techniques to districts in Wisconsin and

adjacent states. That method and the abbreviated period of observation after Act 10, however,

12Other governing decisions included defunding Planned Parenthood, restricting abortion access, increasing docu-
mentation for voter identification, and rejecting the Medicaid expansion accompanying the Patient Protection and
Affordable Care Act.

13The purpose of this bill was to fund the evaluation of kindergartners’ reading skills, though it also created a
system that would permit the evaluation of teachers using standardized tests. The grant’s initial funding of $400,000
with additional annual appropriations of $23,600 and minimal interest earnings indicate that this program is far too
small to have had any impact on compensation and employment. See: https//legis.wisconsin.gov/lab/reports/15-
15brief.pdf
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make it highly unlikely that a longer-run impact could be detected. Indeed, Lueken et al. report

largely insignificant results.

The credibility of any such cross-state identification strategy hinges on the quality of the control

group. While the other Midwestern states faced similar structural issues regarding education, none

enacted such substantive and lasting public employee union reform on compensation. On March

31, 2011, Ohio Governor John Kasich signed Senate Bill 5, legislation that greatly restricted col-

lective bargaining rights for all public employee unions, including the emergency services personnel

exempted from Wisconsin’s Act 10. Ohio Senate Bill 5 was overturned by popular referendum

in November 2011 and so never took effect. Indiana Senate Bill 575 (signed April 20, 2011) and

Michigan Section 423.215 (effective July 19, 2011) removed issues such as class size and teacher

evaluation from collective bargaining but kept wages and wage-related benefits within the bounds of

union negotiation.14 Furthermore, Michigan PA #53 (effective March 20, 2012) prohibited districts

from collecting union dues. In all, while collective bargaining for public employees was restricted in

much of the Midwest, only Wisconsin implemented restrictions regarding the negotiation of salaries

and benefits. To the extent that these non-Wisconsin reforms did affect compensation and in turn

hiring, our estimated impact of Act 10 should be biased toward zero.

III Data

We construct our primary dataset so that it can illuminate all aspects of the above story: fund-

ing, compensation, and employment. All original sources and further details about data cleaning

are available in the data appendix, as well as the construction of our per student funding dependent

variables including our measure of full-time equivalent teachers-per-students (FTE/100 Students).

This measure of teacher quantity is an intuitive way to pool districts of various student populations,

and of course smaller class sizes have the potential to influence student outcomes. Previous studies

14The Iowa governor signed comparable reform February 17, 2017.
See: https://www.legis.iowa.gov/legislation/BillBook?ba=HF%20291&ga=87
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have linked smaller classes to higher test scores for elementary students, increased propensity to

take college admissions tests, and lower dropout rates.15

We limit our study to the school-years 2002-03 to 2015-16. Our dataset’s start date follows the

2001 passage of No Child Left Behind. Furthermore, the National Center for Education Statistics

(NCES) Local Eduation Agency (LEA) data after 2015-16 are no longer consistent with previous

years.16 The NCES did not supply the number of teachers in their 2014-15 for several states in-

cluding Wisconsin, and we found data from Wisconsin’s Department of Public Instruction to be

too inconsistent with the NCES data from adjacent years to be useful. We therefore do not observe

Wisconsin during the 2014-15 school year.

The common political trends of the relevant years raise the risk of mistakenly attributing to

Act 10 consequences that were common to the region. To address this concern, we employ as

our preferred control group a set of comparable Midwestern states: Illinois, Indiana, Iowa, Michi-

gan, Minnesota, and Ohio. Besides being similar in industrial profile, wealth, ethnicity, natural

resources, history and population density, these states also contain the universities of the original

Big Ten athletic conference. An alternative control group is the Midwest as defined by the Census

Bureau, adding Kansas, Missouri, Nebraska, North Dakota, and South Dakota. The larger number

of states reduces the concern of clustering with a small number of clusters but raises concerns about

the match of the control group. Regardless, results using the Census Midwest are qualitatively sim-

ilar to those from our preferred Big Ten Midwest definition.

The LEA data are prone to error with respect to the number of full-time equivalents and stu-

dents. To prevent any such outliers from corrupting our analysis, we truncate the sample, dropping

any observation with a funding-per-student, compensation-per-teacher, or teacher-per-student vari-

able that lies in the top 0.5% or bottom 0.5%. Our final Midwest dataset has 43,501 observations

15See Angrist and Lavy (1999); Boozer and Rouse (2001); Hoxby (1996); Jepsen and Rivkin (2009); Krueger and
Whitmore (2001).

16Following the 2015-2016 school year, the NCES stopped collecting data on number of teachers and number of
students, making the data useless for our purporses.
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from 3,477 districts across the 7 states and 14 years.17 Our results are qualitatively similar when

we use the full sample or truncate by dropping any observation with a continuous variable in the

extreme 1%.

While states from the Big Ten Midwest are an intuitive control group, we also consider the set

of school districts in the entire U.S. that are outside Wisconsin. Specifically, we employ a synthetic

control variant suggested by Minard and Waddell (2019). An extreme test proposed there is a

comparison of the focal unit against the best available control. In the interests of transparency, the

authors suggest that matching be based entirely on the pre-treatment mean squared error of the

de-meaned dependent variable. Conditioning on “donor” districts having complete observations

during our sample (2002-16), we follow this at the school-district level and then provide simple

averages over time of the focal group and matched group.18 That is, we pair each of the 383 com-

pletely observed Wisconsin school districts to the non-Wisconsin school district that best matches

its changes in the dependent variable in the years leading up to Act 10 and then contrast the

Wisconsin-average and non-Wisconsin average from 2002-03 to 2015-16.

Summary statistics for 2002-10 and 2011-15 for Wisconsin, the other Big Ten Midwestern states,

and the other national states can be found in Table 1. These time periods coincide with the pre-

and post-Act 10 periods. All monetary amounts are in real 2000 dollars as deflated by the Midwest

CPI by the Bureau of Labor Statistics. Because the unit of observation is a district-year and be-

cause there is sizable heterogeneity in the population of school districts across states outside of the

Midwest, simple averages and other statistics using the entire country are likely to be misleading.19

Regardless, most of the above narrative is confirmed, and several additional insights are available.

In comparison to other Midwestern states, Wisconsin districts prior to 2011 paid somewhat less

17There are 10,268 observations from Illinois, 3,927 from Indiana, 4,834 district years from Iowa, 6,952 from
Michigan, 4,436 from Minnesota, 7,750 from Ohio, and 5,334 from Wisconsin. Besides missing the Wisconsin 2014-15
school year, we also have no data for the 2012-13 school year for all Illinois school districts due to missing FTE
numbers from the LEA.

18We have complete observations for 6599 non-Wisconsin school districts.
19 For example, Hawaii has a single school district that covers the entire state and is therefore underrepresented.
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(−4%) in salary and considerably more (30%) in benefits. Using the entire rest of the U.S. mimics

this salary result and leads to an even larger benefit gap. The benefit gap in the Midwest is elimi-

nated after 2011 and reduced from 50% to 10% for the nation. Salaries are lower after 2011 for all

groups. Wisconsin districts also have notably more teachers per student than districts in the Mid-

west control states though not compared to the entire U.S. On funding, Wisconsin’s average district

spent more per student than the average district of the other states, levels that were supported

primarily by higher property taxes before 2011. The figures imply that each group’s average district

spends 45-50% of its budget on compensation for teachers. Comparing the implications before and

after 2011, this percentage fell slightly for both non-Wisconsin groups (47.4% to 47.1% for Midwest,

47.0% to 46.6% for U.S.) but fell substantially for Wisconsin (48.6% to 45.9%). Given construction

of our compensation measure, compensation changes might be actual (e.g., a teacher’s salary is cut)

or compositional (e.g., costly older teachers retire and are replaced with younger, cheaper teachers).

The unique treatment of Wisconsin by Act 10 suggests a synthetic control method to identify

the best control districts. The four panels of Figure 1 display the best-match plots of our dependent

variables (Compensation, Benefits, Salary, and FTE/100 Students). For each, the simple average

of the observed Wisconsin dependent variable is plotted in black and the simple average of the non-

Wisconsin matched districts (scaled to match pre-Act 10 Wisconsin mean) in gray. Because we

lack data from Wisconsin for the 2014-15 year, we are forced to interpolate for Wisconsin that year.

The steep benefits cuts mandated by Act 10 (≈$5000) are especially obvious. No decline is

apparent in the averaged control districts. A similar contrast is available for compensation. We,

however, draw attention to the fact that the average control district sees considerable growth in

benefits in the years after Act 10. By contrast, the average Wisconsin district sees no such growth.

No divergence is apparent in salary, and no comparable pattern is apparent for FTEs per student.

The above exercise is suggestive that benefits growth in Wisconsin slowed and perhaps stabilized

after Act 10. It, however, provides no basis for inference. Furthermore, the FTEs per student plot
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fails to address the issue posed during Act 10’s passage: Did Act 10’s provisions permit districts

to reduce expenditures without lessening classroom resources? Such follow-up concerns suggest

employing a more traditional regression framework with all the attendant issues of the choice of

the control group. Fortunately, the above exercise sheds light on this matter as well. Even though

Illinois (one of the most ex ante plausible control states) was excluded because of a missing year of

data, matched districts are likelier to come from Big Ten states than suggested by chance. While

Big Ten districts compose 19.1% of the potential donor pool, the method selects them for 22.4%,

30.0%, and 42.0% of the matched districts for compensation, salary, and benefits. The match on

teacher-student ratio is less satisfying, with failures likely exacerbated by Wisconsin’s FTE-per-

student spike in 2004 and non-Wisconsin’s FTE-per-student crash after 2009.

IV Estimation and Results

We are interested in how levels of our dependent variables differ across regimes between Wis-

consin and the other Midwestern states and how dependent variables may have changed within

regimes differentially between Wisconsin and the controls. The first questions are answered most

transparently through simple difference-in-differences (DID) estimation.20 As is standard in DID

estimation, we include binary indicators for the Act 10 era (2011-15) and for Wisconsin as well

as an interaction of the two. Our intercept therefore represents the mean dependent variable for

non-Wisconsin districts prior to 2011, and the other regime indicators’ estimates are relative to

that. The estimated coefficient on the interaction is the parameter of most interest and captures

the causal impact of Act 10 averaged over the following years. We also display estimates of the Act

10 era and the interaction when we include district fixed effects.

Table 2 displays our DID estimates for compensation, salary, benefits, and the FTE-student

ratio. The inclusion of district fixed effects does not notably change the point estimates or their

20These estimates of course merely facilitate hypothesis testing regarding the previously discussed summary statis-
tics.
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precision, and we focus our discussion on the standard DID estimates. Standard errors are clustered

at the state level. Following the suggestion of Cameron and Miller (2015), we accommodate our

small number of states (7) by basing inference on Student’s t-distribution with degrees of freedom

of one less than the number of clusters (T(6)). This is in addition to the cluster-size correction

incorporated directly into the estimated covariance matrix.

While there is marginally significant evidence that Wisconsin school districts paid higher ben-

efits than the control states prior to 2011, the primary result when looking across columns is that

average benefits in Wisconsin after 2011 were significantly lower ($6500) than would be expected

from the control states. This result, however, is trivial. Benefits were immediately cut by Act 10,

and so it would surprising if such a result were not apparent. Our central interest is the year-varying

impact of Act 10 after its implementation, and the DID approach is by construction unable to shed

light on this.

We next turn to specifications that include non-Wisconsin year fixed effects and Wisconsin-

specific year fixed effects as well as district fixed effects. These estimates impose that all districts

outside of Wisconsin are subject to a common year-specific shock and that all districts in Wiscon-

sin are likewise subject to a common year-specific shock. Because of the missing data, there is no

year fixed effect for Wisconsin in 2014. As it is the comparison of these year fixed effect estimates

between Wisconsin and the control states that is of most interest, we plot those point estimates in

Figures 2-4, 6, and 7. All year estimates are compared to the year 2002 which is displayed as a

point on the horizontal axis. Each figure permits the reader to judge the differential impact from

2011 and after. These plots also show how well the assumption of pre-treatment parallel trends is

satisfied.

Figure 2 displays the estimated year fixed effects for average compensation. Prior to 2011, both

Wisconsin and non-Wisconsin states show a clear upward trend, with Wisconsin’s typical growth

perhaps being somewhat greater. The trends that occurred 2011-and-after, however, indicate a

12



clear divergence. Districts in non-Wisconsin states see a drop in compensation that occurs in 2011,

but compensation growth resumes its previous growth afterwards. Wisconsin’s school districts, on

the other hand, see the sharp (and expected) discontinuous drop in 2011 followed by stabilization

in compensation.

Figures 3 and 4 decompose this compensation result into its salary and benefit parts. For salary

in Figure 3, a slight upward trend may be apparent in both Wisconsin and non-Wisconsin states

prior to 2011. Much more noticeable is the discontinuous drop in 2011 and the downward trend

2011 and after. There is, however, little to distinguish Wisconsin districts from those in the con-

trol states 2011 and after. A much clearer story appears with the estimated year fixed effects in

average benefits, displayed in Figure 4. As in compensation, Wisconsin districts’ benefits growth

prior to 2011 may be greater than that found in non-Wisconsin districts, but the divergence is most

obvious 2011 and after. While non-Wisconsin districts see average benefits continue to grow after

2011 (perhaps at an even greater rate than before 2011), Wisconsin districts benefits are flat and

perhaps even declining. This is consistent with the predicted impacts of the changes of Act 10 such

as shifting the choice of health insurance provider away from the teachers’ unions and to the school

district administration.

We do not have enough data to draw conclusions as to the reason for this benefits cut; however,

we can offer a few theories. Miller et al. (2005) notes that the high-cost Wisconsin Educator’s Asso-

ciation Insurance Corporation provided many school districts with health insurance. It is possible

that, by eliminating the unions’ influence on the choice of health insurance provider, districts are

able to solicit bids from multiple providers and find a lower cost plan. Alternatively, districts could

be using the lack of union push-back to provide teachers with lower quality health insurance or

simply to require that teachers pay a higher share of their insurance costs.

While we cannot offer in-depth analysis, we can provide some evidence regarding this bene-

fits reduction. Through the 2012-2013 school year, the Wisconsin Association of School Boards
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conducted a voluntary survey asking districts to provide information about their health insurance

plans including provider, the deductible, and the share of the premium paid by the district.21 We

provide summary statistics from 2006-2012 in Table 3. As can be seen in the table, the market

share for the Wisconsin Educator’s Association Insurance Corporation (WEA) falls dramatically

with the passing of Act 10. Pre-2011, WEA had a nearly 70% market share, more than 10 times

the next largest competitor. Following Act 10, WEA still has the largest market share, but it is

less then half of its previous level. Unsurprisingly given the above result, market concentration as

measured by the Herfindahl-Hirschman Index is also considerably lower following Act 10 (1,289 vs.

4,825).

There are two possible stories for this change. First, when health insurance was subject to

collective bargaining, local unions insisted on using WEA because of its close link to the state

union. From its dominant position WEA was able to charge supracompetitive prices and either

earn economic profit or operate with high costs. It is also possible that WEA plans were high

cost due to their higher quality. When health insurance is no longer within the purview of collec-

tive bargaining, districts may choose to substitute to lower cost plans with other providers. This

latter story is partially borne out by the increases in single and family deductibles. Both types

see dramatic increases (over 500% increases for both singles and families); however, the standard

deviation is much larger after 2011. Regardless of the mechanism, health insurance premiums are

modestly (roughly 10%) lower in the latter time period. Districts are also paying approximately

five percentage points fewer of the premium cost than before Act 10.

These estimated year fixed effects are suggestive, but their associated standard errors are too

large to draw inference with any confidence. To remedy this issue, we also estimate a more restrictive

piecewise linear specification that is consistent with the language and timing of Act 10. Specifically,

21The pre-2011 response rate for this survey was 75% on average, while the post-2011 response rate was 29%. Mean
comparisons against a preliminary sample suggest no reason to to suggest selection bias.
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we consider the specification:

y =


(α1 + β1(WI))(year − 2002) 2002 ≤ year < 2011

9(α1 + β1(WI)) + (α2 + β2(WI))(year ≥ 2011) + (α3 + β3(WI))(year − 2011) 2011 ≤ year

As shown in the idealized case of Figure 5, the function is linear during the pre- and post-Act 10

regimes, but we allow for a discontinuity and new slope with the implementation of Act 10. The

precision of the parameters of this piecewise linear specification then hinges on how closely the spec-

ification mimics the unrestricted year fixed effects. Because we complement the above specification

with district fixed effects, no initial levels are identified. Unlike the year fixed effects, the above

specification includes Wisconsin districts in its benchmark. The associated parameters therefore

reflect the difference between Wisconsin and this benchmark. These estimated parameters then

facilitate hypothesis-testing regarding within-regime trends as well as cross-regime changes.

Table 4 displays the estimates of this piecewise linear specification for compensation, salary, and

benefits. Estimated standard errors reflect state-level clustering, and significance stars are based

on the T(6) distribution to reflect the small number of clusters. Col. (1) shows the estimates when

average compensation is the dependent variable. Besides the Wisconsin-specific drop of $5350 that

occurs in 2011, Wisconsin districts also witness a statistically significant (p = 0.023) continuing

decline in compensation relative to the control states’ districts ($1130/year). This is clearly driven

by the impact on benefits, though the Wisconsin-specific relative continuing decline in benefits

($983/year) is not significant at conventional levels (p = 0.081). This estimate reflects the average

immediate impact of Wisconsin districts, and thus includes districts that were unaffected by Act 10

until their contracts expired. It therefore meshes nicely with the $6500 compensation decline found

by Litten (2016) when employing within-Wisconsin variation. While it is no surprise that benefits

rose for all states in the pre-Act 10 era (p = 0.036), the result that there was something akin to

a discontinuous drop in salary in 2011 throughout the region (p = 0.011) offers an unexpected

explanation of Wisconsin-specific analyses that attributed lower salaries to Act 10 rather than to
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a regional shock.22

While compensation is the most obvious consequence of such a public employee union reform,

the more consequential outcome is the teacher-student ratio. Returning to the year fixed effects

specifications, Figure 6 displays year estimates using the FTE-per-student ratio (an outcome that

potentially ties more directly to student performance) when funding is omitted. No clear trends in

either regime are apparent, a non-result that is confirmed by the piecewise linear results of Table

4, Col. IV. Preliminary estimates indicated that funding had no significant impact on compen-

sation variables, and we have therefore excluded them from the analysis thus far. To the extent

that funding choices were distinct from Act 10’s provisions, though, failing to control for fund-

ing unnecessarily muddies the comparison. We therefore now turn our attention to the study of

teacher-student ratios that control for funding.

Figure 7 displays the estimated year fixed effects using the FTE-per-student ratio when total

funding per student is included. Consistent with the cost disease in which increasing resources are

required to maintain production in the stagnant-productivity sector Baumol and Bowen (1968),

a downward trend before 2011 becomes more apparent for both Wisconsin districts and the non-

Wisconsin districts. More importantly, these estimated year fixed effects clearly show an increasing

trend 2011-and-after for Wisconsin districts. No such trend is apparent for non-Wisconsin districts.

Estimates of the piecewise linear specification shown in Table 5, Col. II confirm this, as Wiscon-

sin’s post-Act 10 trend is significantly greater than the trend for the control states (p = 0.043).

Compared with no-funding estimates in Col. I, the estimated impact is roughly 30% greater and

the estimated standard error falls by 25%. The estimated coefficient on total funding indicates

that an additional $5000 of funding per student will lead to an additional FTE per 100 hundred

students, though this estimate is only marginally significant (p = 0.059).

One of the noteworthy changes surrounding Act 10 was that the composition of funding (away

22See Madland and Rowell (2017), which ascribes to Act 10 the drop in Wisconsin teacher salaries.
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from property taxes in Wisconsin) changed as well as the level. It is therefore possible that post-

Act 10 funding composition changed in such a way to mitigate the impact of the overall funding

levels. In such a case, our estimated trend coefficient would then be biased upward, mistakenly

attributing to Act 10 higher than expected teacher-student ratios when the true cause was the fund-

ing composition. Table 5, Col. III displays the estimates when we include all sources of funding

(State, Property, Local, and Federal) instead of only their aggregation. Only the impact of federal

spending is estimated to be significantly greater than zero (p = 0.016). Given the similarity of the

non-federal funding source’s estimated impact, we re-estimated the specification but considered the

aggregated variable State+Property+Local (Col. IV). Doing so reduces the multicollinearity, and

the Wisconsin-specific Post-Act 10 trend is again significantly greater than that of the benchmark

(p = 0.041). Decomposing funding by source also makes the estimated coefficient on the pre-Act

10 time trend significantly negative (p = 0.014), consistent with the aforementioned cost disease.23

V Discussion & Conclusion

Taken together, our econometric evidence indicates that Act 10 led to declines in benefits for

Wisconsin’s teachers that went beyond the immediate declines explicitly codified in the law. Lower

health insurance expenditures were supported by a more competitive provider market, increased

deductibles, and a partial shifting of premiums toward teachers. The lower benefit expenses ef-

fectively decreased the price of teachers to districts to such an extent that they overwhelmed the

impacts of reduced funding levels in relatively short order as districts moved down their demand

curves for teachers. The questions remaining, however, are whether these results capture the full

story of Act 10’s consequences and the broader lessons from Wisconsin’s experience.

23 Unlike our other results, this cost-disease result is not apparent when we employ the Census definition of the

Midwest.
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The most obvious omission of our paper is teacher quality. The literature is now clear that

teacher quality is an important determinant of student outcomes, and our data sources are un-

able to inform on this margin.24 It is possible that, while Wisconsin’s number of teachers did not

decrease, the quality of its teachers did. This is a difficult charge to rebut. The absence of com-

pulsory testing that is comparable across states and the challenges of using voluntary tests such as

the ACT make a similar cross-state comparison of test scores infeasible. Biasi (2018), however, has

data and an empirical framework better suited to addressing this issue. Using estimates based on

an admittedly crude measure of teacher value-added, that paper concludes that Act 10’s provisions,

if fully exploited by all districts, would lead to a modest increase in teacher quality as low-quality

teachers exit. Roth (2019) uses Wisconsin teacher retirement data at the school-grade level to

document that math value-added actually rose after the increased teacher turnover that followed

Act 10. Until other evidence comes to light, it seems that the teacher-quality criticism does not

disqualify our conclusions.

Our results that Wisconsin districts after Act 10 succeeded in simultaneously lowering com-

pensation and increasing the number of teachers are consistent with a substantial reduction of

supply-side market power and inconsistent with a pure monopsony story. The magnitude of this

impact is complicated by the fact that teachers are unlikely to value $1 of benefits as equivalent to

$1 of salary, yet Wisconsin teachers’ compensation declines were entirely from benefits. Regardless

of these details, it appears that there were at least some efficiency gains from Act 10, though those

gains were also accompanied by substantial transfers from teachers to taxpayers.

We suggest caution in extrapolating from Wisconsin’s linear trends since Act 10. It is here

that the restrictiveness of our piecewise specification is likely to be the most problematic, in that

the specification will rationalize a one-time change followed by no change (or the converse) as a

continuous change. More conceptually, the continual reduction of benefits will eventually lead to

teacher exit with further compensation reductions leading to the labor market equilibrium then

24See: Chetty et al. (2014); Hanushek (2011).
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following teacher supply and reducing FTEs-per-student.25 This concern and quantifying the gains

from reduced market power as previously discussed both suggest the value of structural estimation

of both sides of the market.

25Baron (2019) expressly considers Act 10’s impact on teacher labor supply.
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Table 1: Summary Statistics

Wisconsin Pre-2011 (N=3671) 2011+ (N=1663)

mean std min max mean std min max

Compensation (’000s) 69.08 8.25 44.89 106.39 64.45 7.90 37.96 102.37

Salary (’000s) 46.66 5.88 30.70 72.45 45.19 5.76 29.68 67.67

Benefits (’000s) 22.42 3.51 10.34 40.73 19.26 3.23 8.26 39.33

FTE/100 Students 7.30 0.97 4.42 14.80 7.25 1.21 4.83 14.13

Total $/Student (’000s) 10.37 1.35 6.73 25.09 10.17 1.57 6.87 23.06

Property $/Student (’000s) 4.14 2.06 1.32 15.84 4.02 1.96 0.88 15.14

State $/Student (’000s) 4.85 1.57 0.62 10.98 4.59 1.38 0.66 7.83

Local $/Student (’000s) 0.79 0.40 0.13 4.15 0.92 0.48 0.15 3.83

Federal $/Student (’000s) 0.60 0.36 0.07 3.77 0.63 0.31 0.12 2.52

Non-Wisconsin Midwest Pre-2011 (N=25587) 2011+ (N=12580)

mean std min max mean std min max

Compensation (’000s) 65.57 12.56 37.33 118.49 67.21 12.28 37.48 118.41

Salary (’000s) 48.44 8.42 28.34 84.77 46.59 8.05 28.35 84.80

Benefits (’000s) 17.13 5.85 5.95 42.27 20.62 6.67 5.97 42.24

FTE/100 Students 6.51 1.29 4.39 14.74 6.53 1.31 4.39 14.76

Total $/Student (’000s) 9.01 1.86 4.37 28.00 9.31 1.91 5.25 22.71

Property $/Student (’000s) 3.09 2.16 0.31 16.26 3.14 2.24 0.32 16.26

State $/Student (’000s) 4.41 1.56 0.63 11.84 4.72 1.41 0.62 11.80

Local $/Student (’000s) 0.91 0.60 0.12 4.15 0.88 0.62 0.12 4.17

Federal $/Student (’000s) 0.60 0.43 0.07 3.76 0.56 0.37 0.07 3.72

Non-Wisconsin National Pre-2011 (N=100332) 2011+ (N=51307)

mean std min max mean std min max

Compensation (’000s) 62.47 17.22 29.22 143.15 63.51 19.02 29.22 143.08

Salary (’000s) 47.55 11.86 23.38 101.56 45.94 12.07 23.36 101.56

Benefits (’000s) 14.92 6.54 4.35 45.91 17.57 8.33 4.36 45.87

FTE/100 Students 7.35 2.14 3.78 22.52 7.30 2.19 3.78 22.59

Total $/Student (’000s) 9.77 3.31 2.92 47.54 9.95 3.56 3.40 45.96

Property $/Student (’000s) 3.38 3.03 0.00 24.21 3.64 3.22 0.00 24.20

State $/Student (’000s) 4.65 2.07 0.68 17.53 4.69 2.12 0.68 17.50

Local $/Student (’000s) 0.89 0.70 0.10 8.51 0.86 0.72 0.10 8.51

Federal $/Student (’000s) 0.85 0.68 0.07 7.03 0.76 0.61 0.07 7.02

Notes: All money figures deflated to 2000 $. Data excludes any district-year with teacher, compensation, or funding in 0.5%

tails. Funding scaled by students.
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Figure 1: Average Wisconsin vs. Best-Match District

Notes: Wisconsin values are simple averages across Wisconsin school districts, except for 2014 when missing year requires

interpolation. Best-match district for each Wisconsin district is chosen to minimize mean squared error before Act 10. Not-

Wisconsin values are simple averages across best-match districts
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Figure 2: Compensation Year Fixed Effects

Notes: Estimated Wisconsin year fixed fixed effects and common non-Wisconsin year fixed effects, all relative to 2002, shown.

Regression also includes district fixed effects.

Figure 3: Salary Year Fixed Effects

Notes: Estimated Wisconsin year fixed fixed effects and common non-Wisconsin year fixed effects, all relative to 2002, shown.

Regression also includes district fixed effects.
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Figure 4: Benefits Year Fixed Effects

Notes: Estimated Wisconsin year fixed fixed effects and common non-Wisconsin year fixed effects, all relative to 2002, shown.

Regression also includes district fixed effects.

Figure 5: Idealized Piecewise Linear Function

Notes: Displays perfect fit to below specification:

y =

{
α1(year − 2002) 2002 ≤ year < 2011

9α1 + α2[year ≥ 2011] + α3(year − 2011) 2011 ≤ year

23



Figure 6: FTEs per 100 Students Year Fixed Effects (no funding controls)

Notes: Estimated Wisconsin year fixed fixed effects and common non-Wisconsin year fixed effects, all relative to 2002, shown.

Regression also includes district fixed effects but no funding controls.
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Figure 7: FTE per 100 Students Year Fixed Effects (with funding controls)

Notes: Estimated Wisconsin year fixed fixed effects and common non-Wisconsin year fixed effects, all relative to 2002, shown.

Regression also includes district fixed effects and total spending per student as a regressor .
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Table 2: Difference-in-Differences using Big Ten Midwest

Comp Comp Salary Salary Benefits Benefits FTE/100St FTE/100St
Int 65571*** — 48440*** — 17130*** — 6.51*** —

(4061) (1759) (2575) (0.41)
Wisconsin 3506 — -1782 — 5288* — 0.78 —

(4061) (1759) (2575) (0.41)
Post 1636 1506 -1854 -1842 3490 3347 0.02 0.06

(2267) (2585) (1564) (1642) (2120) (2147) (0.13) (0.14)
WI*Post -6262** -6138* 388 359 -6650** -6497** -0.06 -0.10

(2267) (2585) (1564) (1642) (2120) (2147) (0.13) (0.14)

District FE? No Yes No Yes No Yes No Yes

*/**/*** denote p<0.10/0.05/0.01.

Notes: N=43501. Estimated standard errors are in parentheses and reflect state-level clustering.
All monetary values are in 2000 dollars. Reflecting the seven state-clusters, statistical significance
is based on Student’s t-distribution T(6).
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Table 3: Health Insurance Summary Statistics

2006-2010 2011-2012

Variable Obs Mean St Dev Obs Mean St Dev

WEA Market Share 1,541 68.3 6.3 355 29.5 4.7
Dean Market Share 1,541 6.2 2.6 355 11.6 0.2
Security Market Share 1,541 6.0 1.2 355 9.4 0.4

HHI 1,541 4,825 850 355 1,289 254

Single Premium 1,592 583 91 363 520 94
Family Premium 1,592 1,351 179 363 1,229 188
Single Deductible 1,540 108 200 354 667 727
Family Deductible 1,541 223 406 354 1,379 1,483
District % Single Premium 1,592 96.4 4.4 363 89.8 6.4
District % Family Premium 1,592 95.0 4.8 363 89.4 6.2

Data are voluntary survey data from the Wisconsin Association of School Boards. WEA, Dean,
and Security are the three insurance providers with the largest market shares. All dollar values are
deflated to 2000 dollars using the Midwest CPI. Single and Family premium are the annual total
cost for a single and family health insurance plan, respectively. District % Single Premium and
District % Family Premium are the share of the annual premium paid by the school district.
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Table 4: Piecewise Linear Estimates

1 2 3 4
Compensation Salary Benefits FTE/100 St

Pre-Trend 518 91 428** 0.003
(269) (223) (159) (0.017)

2011+ -2136* -1923** -212 0.022
(963) (528) (620) (0.087)

Post-Trend 542 -185 727 0.010
(371) (243) (470) (0.031)

WI*Pre-Trend 260 91 169 -0.007
(269) (223) (159) (0.017)

WI*2011+ -5350*** 118 -5468*** -0.148
(963) (528) (620) (0.087)

WI*Post-Trend -1130** -147 -983* 0.046
(371) (243) (470) (0.031)

*/**/*** denote p<0.10/0.05/0.01.

Notes: N=43501. Estimated standard errors are in parentheses and reflect state-level clustering.
All regressions also include district fixed effects. All monetary values are in 2000 dollars. Reflecting
the seven state-clusters, statistical significance is based on Student’s t-distribution T(6).
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Table 5: Piecewise Linear Estimates on FTE/100 Students

1 2 3 4

Pre-Trend 0.003 -0.022 -0.038** -0.038**
(0.017) (0.012) (0.012) (0.011)

2011+ 0.022 0.115 0.191* 0.193*
(0.087) (0.077) (0.084) (0.088)

Post-Trend 0.010 -0.011 -0.003 -0.003
(0.031) (0.022) (0.019) (0.020)

WI*Pre-Trend -0.007 -0.006 -0.008 -0.007
(0.017) (0.012) (0.013) (0.012)

WI*2011+ -0.148 -0.067 -0.072 -0.078
(0.087) (0.143) (0.126) (0.135)

WI*Post-Trend 0.046 0.060** 0.058 0.055**
(0.031) (0.024) (0.033) (0.021)

Total $/Student (’000s) — 0.202* — —
(0.087)

State $/Student (’000s) — — 0.185 —
(0.120)

Prop $/Student (’000s) — — 0.194* —
(0.083)

Local $/Student (’000s) — — 0.162 —
(0.164)

State+Prop+Local (’000s) — — — 0.186*
(0.086)

Fed $/Student (’000s) — — 0.517** 0.518**
(0.155) (0.156)

*/**/*** denote p<0.10/0.05/0.01.

Notes: N=43501. Estimated standard errors are in parentheses and reflect state-level clustering.
All monetary values are in 2000 dollars. All regressions also include district fixed effects. Reflecting
the seven state-clusters, statistical significance is based on Student’s t-distribution T(6).
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VI Data Appendix

The National Center for Education Statistics (NCES) Local Education Agency (LEA) Universe

Survey is conducted annually, and the NCES LEA data contain basic student and staff informa-

tion for every public and private agency that provides educational services in all 50 states and the

District of Columbia. We are able to identify districts across time and the state in which they

are located. This survey includes a measure of full-time equivalent teachers (FTE) decomposed by

grade level/type. From the LEA we also pull the number of students in a district. Combining the

two yields a teacher-per-student ratio. We chose to use teachers per student as opposed to students

per teacher to match the construction of our funding variables.

The Census Bureau publishes school finance data. These data are collected jointly with the

National Center of Education Statistics (NCES) Common Core of Data finance data (F-33) and for

our purposes are functionally identical. We choose to use the Census dataset over the NCES dataset

as, unlike the NCES data, the Census data separate district expenditures from state expenditures

on behalf of the district. From this we obtain measures of total district revenue as well as revenue

classified by source. We divide all five of these funding categories by the number of students to

obtain per student measures of funding. The Census data also include annual district-level expen-

ditures for instruction on salaries and benefits. We sum these to generate total expenditures on

compensation and use these to construct average per-teacher expenditures in each category.

Each district has a unique identifier that is shared between the two data sets. We use these

to match the two data sets. We examined the unmatched observations and found that they are

largely due to districts that dissolved/merged (and one data set did not update in the same year)

or were specialty schools (i.e., those housed at juvenile detention centers) that were not relevant to

our main analysis.

In all of our analysis, dollar values are in real 2000 dollars deflated using the Urban CPI. Any

observations with zero or fewer teachers, students, or dollars from any funding source are dropped,
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as are district-years that pay an average salary less than $15000. Zero or fewer teachers or students

often implies a changing district, and we believe non-positive funding variables and extremely low

salaries are erroneous. We then eliminate the extreme 1% (0.5% at each tail) of the observations

as discussed in the main data setion of the paper. For the main regression results, we extract the

Big 10 states: Illinois, Indiana, Iowa, Michigan, Minnesota, Ohio, and Wisconsin from this larger

data set.

VII Data Sources

2009 Wisconsin Act 28. Wisconsin State Legislature. https://docs.legis.wisconsin.gov/

2009/related/acts/28.pdf. Jun 2009.

2011 Wisconsin Act 10. Wisconsin State Legislature. https://docs.legis.wisconsin.gov/

2011/related/acts/10.pdf. March 2011.

Consumer Price Index-Urban All Items. United States Census Bureau. https://www.bls.gov/

cpi/tables/supplemental-files/historical-cpi-u-201905.pdf

Health Plan Features. Wisconsin Association of School Boards. School years 2006 to 2012.

Local Education Agency Universe Survey. National Center for Education Statistics. https:

//nces.ed.gov/ccd/pubagency.asp. Years 2002 to 2013.

Public Elementary-Secondary Education Finance Data. US Census Bureau. https://www.census.
gov/govs/school/. School years 2002 to 2013.
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