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Summary  

 The most frequently asked questions about school choice are: Do 
public schools respond constructively to competition induced by 
school choice, by raising their own productivity? Does students’ 
achievement rise when they attend voucher or charter schools? Do 
voucher and charter schools end up with a selection of the better stu-
dents (“cream-skim”)? I review the evidence on these questions from 
the United States, relying primarily on recent policy experiments. Pub-
lic schools do respond constructively to competition, by raising their 
achievement and productivity. The best studies on this question ex-
amine the introduction of choice programs that have been sufficiently 
large and long-lived to produce competition. Students’ achievement 
generally does rise when they attend voucher or charter schools. The 
best studies on this question use, as a control group, students who are 
randomized out of choice programs. Not only do currently enacted 
voucher and charter school programs not cream-skim; they dispro-
portionately attract students who were performing badly in their regu-
lar public schools. This confirms what theory predicts: there are no 
general results on the sorting consequences of school choice. The sort-
ing consequences of a school choice plan depend strongly on its de-
sign.   
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The first generation of noteworthy school choice programs in the 
United States were enacted in the period from 1988 to 1994. Ap-
proximately a decade later, it is appropriate to assess what we have 
learned from them. An additional motivation for such an assessment 
is that school choice legislation is on the verge of a second wave of 
activity, owing to the June 2002 decision of the United States Su-
preme Court (Zelman versus Simmons-Harris). The Supreme Court 
upheld the constitutionality of a voucher program in Cleveland, Ohio 
that included private schools with religious affiliation; and the Court 
described which future programs would be constitutional. To be con-
stitutional, school choice programs must not be designed in such a way 
that a student who preferred to choose a secular school was induced 
to choose a religious school. The school choice plans that are cur-
rently under contemplation already meet this condition. As a result, 
the Supreme Court decision has opened the door for several years 
worth of pent-up legislation. Momentum for school choice in central 
cities has also gained strength from the recent movement toward 
statewide testing (codified by the federal No Child Left Behind Act of 
2002). School report cards have revealed to the general public what 
researchers have known for some time: an extraordinary prevalence 
of failure at many central city schools, despite their having greater 
per-pupil revenues than most other schools. Such revelations are fuel-
ing campaigns for school choice in areas like the District of Colum-
bia.  

Because second-generation school choice programs are currently 
in an active planning stage, it makes sense to assemble what we have 
 
* The author gratefully acknowledges comments and advice from Bertil Holmlund, John Hassler, 
Edward Lazear, Mikael Sandstrom, a very thoughtful anonymous referee, and participants at 
The Economic Council of Sweden conference, the University of Chicago, and Case Western Re-
serve University.  She also acknowledges help with data from the Wisconsin Department of Public 
Institution, the Arizona Department of Education, the Michigan Department of Education, and 
Edison Schools. 
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learned so far. This is the agenda for this paper. I attempt to answer 
the three most common questions about school choice, relying pri-
marily on evidence from first generation programs in the United 
States. The questions are: Do public schools respond constructively 
to competition induced by school choice, by raising their own pro-
ductivity? Does students’ achievement rise when they attend voucher 
or charter schools? Do voucher and charter schools end up with a 
selection of the better students (“cream-skim”)? Throughout, I focus 
on evidence that is recent and that relies on the most credible empiri-
cal methods. Because the effects of school choice programs depend 
on their design and the public school environment on which they are 
superimposed, I do not attempt to review international evidence: ac-
curate descriptions would necessarily occupy too much space. 

 1. Forms of choice in the US: Vouchers and charter 
schools  

In the US, school choice takes two main forms: vouchers and charter 
schools.  

1.1. Vouchers  

A voucher is a coupon that a student carries with him to the school of 
his choice, at least some of which are potentially private. When he 
enrolls, the school gets revenue equal to the amount of his voucher. 
Public money funds the voucher. (Privately funded vouchers currently 
exist, but they are intended as experiments, to guide future policies. 
The policy version of vouchers is always intended to be publicly 
funded.)  

I have now said everything is that is true of all voucher policies. 
This is because a voucher is inherently a flexible instrument that can 
be designed in many ways. For instance, a voucher may be designed 
for use at public and private schools, at all private schools, or only at 
private schools that meet certain criteria (for instance, secular or ac-
credited private schools). Voucher-accepting schools are usually re-
quired to admit voucher applicants by lottery but may be allowed to 
practice selective admission. The public money that funds the 
voucher may come from local, state, or federal budgets. “Topping 
up” the voucher may or may not be permitted (topping up occurs 
when a school is allowed to charge students tuition in excess of the 
voucher, thus requiring parents to “top up” from their own income). 
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The amount of a voucher can be identical across all students, can vary 
with a student’s characteristics, or can vary with the characteristics of 
both a student and his school. In theory, the voucher amount can 
range widely. In practice, the typical voucher in the US is worth be-
tween 14 and 29 percent of per-pupil expenditure in the local public 
schools. See Table 1 for some key programs. One of the most gener-
ous voucher programs in the US (Milwaukee) offers vouchers equal 
to about half of local per-pupil spending. In the 2002-03 school year, 
the Milwaukee voucher was worth USD 5,783 and the Milwaukee 
Public Schools spent USD 11,436 per pupil. Currently, there is no 
voucher equal to local per-pupil expenditure.  

Hereafter, I sometimes use the phrase “voucher school” to de-
scribe a private school that enrolls students with vouchers.  

1.2. Charter schools  

Charter schools are schools chartered by a government or government-
appointed body to educate children in return for a publicly funded fee 
(the “charter school fee”). It may be best to think of charter policies 
as voucher policies with more constraints imposed on the schools. 
Although the constraints on charter schools vary widely among states, 
certain constraints are always imposed. First, charter schools are never 
allowed to practice “positive” selective admissions in the sense of ex-
cluding students with poor test scores or interviews. They are usually 
required to accept students by lottery or on the basis of certain char-
acteristics that are considered “negative” (for instance, a student’s 
having indicated that he would like to drop out of school). Second, 
charter schools must accept the charter school fee; they cannot allow 
or require parents to top up the fee. Third, charter schools are legally 
public institutions, so they must obey the same regulations on church-
state relations, racial and gender discrimination, et cetera as public 
schools. Fourth, the chartering process requires the school to meet 
certain government designated criteria at regular intervals: at the ini-
tiation of the charter school and again at periodic re-chartering. The 
chartering criteria may be more or less restrictive—in a few states, 
they are almost indistinguishable from the accreditation criteria for 
private schools. In other states, the criteria are more stringent than 
the accreditation criteria for public schools. Because the chartering 
body is a government or is government appointed, all charter schools 
are somewhat vulnerable to political attacks.  
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In short, charter schools are always distinguishable from vouchers, 
but, on the school choice spectrum, the most restrictive voucher pro-
grams run pretty smoothly into the least restrictive charter school 
programs. The average charter school in the US gets a per-pupil fee 
equal to 45 percent of what its local public school competitors spend 
(United States Department of Education, 2002b).  

2. Does competition force public schools to be more 
productive? 

A school that is more productive is one that produces higher 
achievement in its pupils for each dollar it spends. Formally, a 
school’s productivity is defined as achievement per dollar spent, con-
trolling for incoming achievement differences of its students. In prac-
tice, although it makes the most sense to ask whether competition 
induces public schools to be more productive, we usually separately 
check the effect on achievement. This is because we may not feel 
symmetrically about productivity gains that are attained through 
achievement gains (keeping current costs roughly equal) and produc-
tivity gains attained through cost cuts (keeping current achievement 
roughly equal).  

The question of whether school choice induces regular public 
schools to be more productive is an important one. This is for two 
reasons. First, in the short term, public schools’ exhibiting a positive 
productivity response would greatly extend the benefits of school 
choice beyond the students who are first to take up the opportunity 
to attend voucher or charter schools. Second, when advocates of 
school choice argue that every child would benefit from school 
choice, they are usually relying on the idea that school productivity 
would increase sufficiently to swamp any negative allocation effects 
that some students might experience. In other words, a general in-
crease in school productivity could be a rising tide that lifted all boats, 
and the gains and losses from reallocation might be nothing more 
than crests and valleys on the surface of the much higher water level. 
(An allocation effect is any effect resulting from the reallocation of 
students among schools. Such effects might operate through peer ef-
fects, house prices, or politics. See below for more on this issue.)  

The hypothesis about choice and productivity is quite straightfor-
ward: when students can leave and money follows students (even if 
imperfectly or indirectly), less productive schools will lose students to 
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more productive schools. That is, if school X that could raise a stu-
dent’s achievement while spending the same amount as his current 
school, then school X would be expected to draw him away from his 
current school. This process would shrink the less productive and ex-
pand the more productive schools, until one of two things happened: 
the more productive replaced the less productive school or the less 
productive school raised its productivity and was thereby able to 
maintain its population of students. (This is merely the essential intui-
tion, see Hoxby (2003) for a formal exposition that describes detailed 
mechanisms for regular public schools, voucher schools, and charter 
schools.)  

Obviously, there are pseudo-choice plans that would not allow 
anything like a competitive process to occur. These are plans in which 
money does not follow students or so little money follows students 
that a school accepting an extra student cannot cover its marginal 
costs; plans in which schools are not able to enter, expand, contract, 
or exit; plans in which schools need to seek approval or financial sup-
port from other schools with which they are supposed to compete; 
and so on. Indeed, pseudo-choice plans that lack the semblance of a 
competitive structure are common; and plans that provide perverse in-
centives (because they punish successful schools by decreasing their 
funding and vice versa) are not at all rare. Some empirical researchers 
have studied such pseudo-choice plans under the heading of school 
choice and have discovered that the pseudo-choice plans do not, in 
fact, exhibit conduct we expect from a competitive marketplace.1 
 
1 Examples are myriad, but let us consider a few well-known examples. Fiske and 
Ladd (2000) 1 describe the early implementation of school choice in New Zealand, 
when there were financial disincentives for successful schools to expand and it was 
impossible for unsuccessful schools to close or even shrink beyond a certain de-
gree. Rather than describe the structure of the market and the incentives it gener-
ated, predict the outcomes, and test the predictions, Fiske and Ladd portray the 
program as typical of all choice programs (indeed, they portray its structure as in-
evitable), do not clarify the relationship between structure and predictions for read-
ers, and fail to test achievement or productivity predictions with any data. It should 
be noted that some of the most problematic elements of New Zealand’s initial plan 
were not inevitable, as they have since been changed to move the system closer to 
the criteria for school choice. Cullen, Jacob, and Levitt (2000) analyze a magnet 
school program in Chicago that cannot, by any stretch of the terms, be described as 
school choice. No money follows students and no schools can expand or contract. 
Indeed, the magnet school program in Chicago was not designed to expand choice; 
it was explicitly designed to keep middle-income families in the city by giving them 
disproportionately good schooling options within a system that was generally poor. 
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Such research confuses readers unnecessarily. Economists are respon-
sible for describing the structure of the market they are analyzing and 
testing hypotheses that are based on that structure. The study of edu-
cational markets does not free them from this responsibility. (Think 
of an industrial organization economist not bothering to point out 
whether a market has a structure that is monopoly, oligopoly, perfect 
competition, et cetera.) Far too often in the empirical literature on 
school choice, the reader is presented with results but no clear idea of 
whether the plan under analysis fulfils even basic criteria for being a 
school choice plan.  

2.1. Is it reasonable to think that public schools could be more 
productive?  

One does not have to be hopelessly optimistic to think that regular 
public schools in the US could be substantially more productive. 
Straightforward productivity estimates suggest that their productivity 
was approximately 65 percent higher in 1970-71 than in 1998-99, the 
most recent year for which we can produce estimates. The 65 percent 
figure is what one gets by dividing National Assessment of Educa-
tional Progress scores by per-pupil spending, adjusted by the Con-
sumer Price Index. Table 1 shows these estimates, and I focus on 
those in the right-hand column, which average over the subjects and 
grades tested. If one adjusts for the family background of student 
test-takers, the estimated decline in productivity grows slightly larger, 
to 68 or 69 percent. (The 68 percent figure is based on using coeffi-

 
Magnet schools have been present for decades in America; they are not school 
choice. Despite the obvious lack of consonance with the basic criteria for school 
choice, the authors consistently characterize the system as one of school choice. 
For instance, note the title of the article: “The Impact of School Choice on Student 
Outcomes: An Analysis of the Chicago Public Schools.” Reback (2002) describes an 
open enrollment plan in Minnesota in which students can transfer to another public 
school district in the state, taking only a fraction of their per-pupil spending with 
them. Such open enrollment plans have not fostered school choice for the obvious 
reason that the public schools face perverse financial incentives. Every time a pub-
lic school takes another district’s student, it has created a fiscal burden on its local 
taxpayers. Plans with these perverse incentives have generally been abandoned by 
policy makers, who have instead focused on plans where the financial incentives are 
less perverse. Reback fails to clarify that the plan he is analyzing does not fulfil basic 
criteria for school choice; he portrays the plan as typical instead of atypical of re-
cent policy effort; he suggests that his results (which find the fiscal burden de-
scribed above) can be generalized to all school choice plans. 
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cients from 1998-99 and the 69 percent figure is based on using coef-
ficients from 1970-71).2 Even if one adjusts for the increased cost of 
hiring able people as teachers by deflating spending with an index of 
the wages of women with professional degrees, the estimated decline 
in productivity is still a substantial 50 percent. (Note that this method 
of spending deflation addresses Baumol’s “cost disease” argument.) 
Deflating by professional women’s wages is certainly an over-
adjustment for cost increases: teacher compensation makes up only 
two-thirds percent of a typical school’s budget and the wages of pro-
fessional women went up significantly faster than those of women 
who were merely baccalaureate degree holders. American teachers 
have never been drawn primarily from the pool of women with the 
ability and skills of professional degree holders. For instance, Cor-
coran, Evans, and Schwab (2002) show that the typical female teacher 
of 1957 to 1963 scored 7 percentiles below the average female college 
graduate, let alone the female who was likely to attain a professional 
degree. 

In short, the evidence suggests that there is room for productivity 
gains of 50 to 69 percent. We are not accustomed to numbers this 
large. One could presumably introduce a variety of further adjust-
ments, but the main ones have been covered and there is not much 
point in tweaking the numbers further: the question at issue is simply 
whether regular public schools are capable of higher productivity than 
they currently exhibit. The evidence suggests that they are.  

2.2. Empirical approaches to estimating the effect of school 
choice and competition on productivity  

In other work, I have studied the effects of traditional forms of 
school choice in the US, especially Tiebout choice. Some American 
 
2 That is, I did an Oaxaca decomposition using coefficients from a crosssectional 
regression of achievement on students’ characteristics and employed data from, 
first, 1970-71 and, then, 1998-99. Either set of coefficients suggests that students’ 
characteristics were more beneficial for achievement in 1998-99 than in 1970-71. 
The characteristics that can be considered are race, gender, region, parents’ educa-
tion, parents’ income, number of siblings, having a single-parent family, and being 
an immigrant or child of an immigrant. The variables that are especially responsible 
for making family background more beneficial in 1998-99 are parents’ education, 
number of siblings, and parents’ income. In practice, the two methods, one using 
the earlier and the other the later coefficients, typically bound the range of covari-
ate-adjusted estimates. This bounding result should be expected to hold unless co-
variates’ effect on achievement is strongly non-linear. 
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metropolitan areas have traditionally enjoyed Tiebout choice to a 
great extent, owing to the highly local nature of their school districts 
and school finance. In this study, I will not discuss evidence on tradi-
tional forms of choice, simply because it would require too much ex-
planation. It is useful, however, to point out what we lose by the 
omission: evidence on the long-term, general equilibrium effects of 
choice.  

In the short term, an administrator who is attempting to raise his 
school’s productivity has only certain options. He can induce his staff 
to work harder; he can get rid of unproductive staff and programs; he 
can allocate resources away from non-achievement oriented activities 
and toward achievement oriented ones. In the slightly longer term, he 
can renegotiate the teacher contract to make the school more effi-
cient. If an administrator pursues all of these options, he may be able 
to raise productivity substantially.  

Nevertheless, choice can affect productivity through a variety of 
long-term, general equilibrium mechanisms that are not immediately 
available to an administrator. The financial pressures of choice may 
bid up the wages of teachers whose teaching raises achievement and 
attracts parents. It may thus draw people into teaching (or keep peo-
ple in teaching) who would otherwise pursue other careers. Indeed, 
there is evidence that schools under pressure from choice reward 
teachers more on the basis of merit and allow administrators more 
discretion in rewarding good teachers (see Hoxby, 2002, and Ha-
nushek and Rivkin, 2003). The need to attract parents may force 
schools to issue more information about their achievement and may 
thus gradually make parents into better “consumers.” Because par-
ents’ decisions are more meaningful when schools are financed by 
fees they control, choice may make schools more receptive to parent 
participation. The need to produce results that are competitive with 
those of other schools may force schools to recognize and abandon 
pedagogical techniques and curricula that are unsuccessful in practice 
though philosophically appealing. Finally, in the long-term, choice can 
affect the size and very existence of schools. Choice makes districts’ 
enrollment expand and contract; it makes schools enter and exit. In 
the short term, we mainly observe how the existing stock of schools 
changes its behavior.  

What we would like to be able to do is parse the productivity ef-
fects of school choice into short-run and long-run, general equilib-
rium effects. Unfortunately, a neat parsing is not yet possible. Tradi-
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tional forms of school choice can inform us about long-run, general 
equilibrium effects, but traditional forms of choice generate much 
weaker incentives than do reforms like vouchers or well designed 
charter schools. Thus, we cannot take estimates of the effects of tradi-
tional choice, subtract estimated short-term effects from a recent 
choice reform, and hope to use the difference as an estimate of the 
contribution from long-run, general equilibrium effects. There is nev-
ertheless much we can learn from the traditional forms of choice 
(such as the long-term relationship between allocation and productiv-
ity effects). Thus, it is more for the sake of space than anything else 
that I focus on empirical evidence from recent school choice reforms, 
in this study.  

2.3. The endogenous availability of choice options 

The key obstacle for analysts is that choice options do not arise ran-
domly, but are frequently a response to school conduct. In particular, 
when people are dissatisfied with a particular school’s conduct, they 
try to create alternative schools for themselves.  

It is easy to see this phenomena with respect to the creation of pri-
vate schools, charter schools, and voucher programs. In an area 
where the public schools are bad, parents are frustrated and are will-
ing to make extra effort or pay money to obtain alternative schooling. 
The result is an area in which private schooling is available and par-
ents clamor for vouchers or charter schools because the public schools 
are bad. Recent voucher and charter initiatives illustrate this phe-
nomenon. It is no accident that the District of Columbia has a pri-
vately-funded voucher program, a rapidly growing population of char-
ter schools, and a nascent publicly-funded voucher program. Its pub-
lic schools have historically had low productivity: its per pupil spend-
ing is in the 99 (highest) percentile for the US, yet its average student 
scores between the 10th and 20th percentiles on the National Assess-
ment of Educational Progress.3 Reports of malfeasance in the District 
of Columbia public schools, including embezzlement, 3 theft of school 
supplies, and payrolls padded with non-workers, are common.  

Endogenous school choice in areas with bad public schools gener-
ates bias if a researcher naively estimates the effect of choice on pro-
ductivity. Because schools with poor productivity induce the creation 
of choice, it can appear as though choice causes low productivity, in-
 
3 The sources are United States Department of Education (2000, 2001).  
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stead of the other way around. There are two methods that research-
ers can use to avoid bias: establishing pre-treatment trends and find-
ing a rule about arbitrary assignment to treatment that mimics ran-
domization (in the language of program evaluation, an assignment 
rule that is “ignorable”). 

Establishing pre-treatment trends is important because it helps us 
predict what schools would have done in the absence of the reform. 
That is, it helps us with the before-after difference. In addition, pre-
treatment trends help us identify a control group and use the control 
group’s “after” trend to predict the changes we would have seen at 
the treated schools in the absence of reform. If we have multiple years 
of data on both the control and treatment groups before the reform, we 
can establish their ex ante similarity and the time trends they were on 
ex ante.  

Finding a rule about arbitrary assignment to treatment that mimics 
randomization is also very important. Researchers need to find con-
trol schools that were excluded from the reform for some reason that 
is uncorrelated with factors that affect their future performance. Such 
arbitrary exclusion can sometimes be found in policy rules or natural 
events. However, in some school choice reforms, no arbitrary exclu-
sions exist. For instance, when Chile introduced school choice, the 
same law applied across the entire country. Therefore, the variation in 
school choice that arose was entirely endogenous. No researcher has 
yet identified any variation in Chile’s school choice that was arbitrarily 
assigned.  

Studies that use both arbitrary treatment rules and pre-treatment 
trends are far preferable to studies that use only one of the two meth-
ods. Studies that use neither method are not credible because they 
analyze variation in school choice that may all arise endogenously. 
They are likely to claim that they have discovered the effects of 
school choice when they have mostly uncovered the effects of the 
circumstances (such as bad public schools) that caused school choice. 
Let us briefly return to the Chilean example because it is a situation 
where no arbitrary assignment exists and differential growth in 
voucher schools was purely endogenous. Apparently, for Chile, no 
pre-treatment data exists. Thus, researchers have neither pre-
treatment trends nor arbitrary assignment to treatment, and none of 
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the several studies on Chilean vouchers is sufficiently credible to be 
given much weight.4 

2.4. Identifying reforms that produce competition among 
schools  

As mentioned above, one cannot test the hypothesis that competition 
among schools will raise productivity by looking at choice reforms 
that fail to introduce competitive incentives. One must focus on re-
forms where: (a) at least a substantial share of a student’s funding fol-
lows him from his regular public school to his choice school, (b) 
choice schools can expand and regular public schools can shrink, (c) 
choice schools do not depend (financially or for operating authority) 
on the regular public schools with which they are supposed to com-
pete. In addition, it is practical to focus on reforms (d) that have been 
in place for several years, (e) in which the regular public schools could 
potentially lose more than a few percent of their students, and (f) for 
which ex ante data are available.  

I have identified three American choice reforms that met these cri-
teria: vouchers in Milwaukee, charter schools in Michigan, and charter 
schools in Arizona. Most choice reforms failed to meet one or more 
criteria because they were too small, had very low constraints on en-
rollment (for instance, no more than one percent of local students 
could attend choice schools), or generated perverse financial incen-
tives (for instance, the local district loses no money when it loses a 
student to a choice school). In what follows, I attempt to show the 
best available evidence on these three reforms. 

2.5. The Effect of vouchers on productivity in the Milwaukee 
public schools  

Vouchers for poor students in Milwaukee were enacted in 1990 and 
were first used in the 1990-91 school year. Currently, a family is eligi-
 
4 For instance, Hsieh and Urquiola (2003) attempt to estimate the effects of Chile’s 
voucher plan using only after data. Their identification strategy relies on cross-
sectional variation in the growth of voucher schools after the program was imple-
mented. All of this growth is necessarily endogenous, and they cannot establish pre-
program trends. Thus, their measure of “competition” may largely reflect poor 
public school quality ex ante. Without pre-program data, their identification is sim-
ply not credible. In addition, their estimates suffer from migration bias because they 
do not identify where a student lives, just where he goes to school. Student migra-
tion was a key source of voucher school growth in Chile. 
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ble for a voucher if its income is at or below 175 percent of the fed-
eral poverty level, which is USD 18,400 for a family of four.5 In the 
2002-03 school year, the 5 voucher amount was USD 5,783 per stu-
dent or the private school’s cost per student, whichever was less.6 For 
every student who leaves with a voucher, the Milwaukee Public 
Schools lose state aid equal to 6 45 percent of the voucher amount (up 
to USD 2,602 per voucher student in 2002-03). Milwaukee’s per pupil 
spending in 2002-03 was USD 11,436 per pupil, so the district was 
losing 23 percent of the per pupil revenue associated with a voucher 
student.7 The vouchers may be used at secular and non-secular private 
schools.  

The voucher program had a difficult start. While approximately 
67,000 students were initially eligible for vouchers, participation was 
initially limited to only 1 percent of Milwaukee enrollment. In 1993, 
the limit was raised to 1.5 percent. These limits were binding: the 
vouchers were oversubscribed and a lottery was held among appli-
cants. In short, after the first small shock, the Milwaukee public 
schools stood to lose no further students. The voucher was worth 
only USD 2,500 (38 percent of local per pupil spending), and—
moreover—the Milwaukee Public Schools were “held harmless” fi-
nancially: the state ensured that they lost no money when a student 
took a voucher. Legislative and court battles kept the future of the 
program continually in doubt: it was typical for parents not to know, 
in the middle of the summer, whether their voucher would actually be 
usable in the fall. This situation continued up until 1998, and evidence 
of all sorts (statistical, from the Milwaukee superintendent, from 
school board members, and from political analysts) suggests that 
Milwaukee did not feel normal competitive pressures over this time. 
For a narrative, see Hess (2002), who argues that the main response 
of the Milwaukee Public Schools in these early years was to dedicate 
 
5 As a rule, any child who is eligible for free or reduced-price lunch is also eligible 
for a voucher. The actual cut-off for reduced-price lunch is 185 percent of the fed-
eral poverty level, but the difference between 175 percent (the cut-off for the 
vouchers) and 185 percent is not rigorously enforced (and would be difficult to 
enforce).  
6 Throughout this description, I rely on Wisconsin Department of Public Instruc-
tion (1996 through 2002).  
7 The Milwaukee Public Schools have a significantly larger number of students en-
rolled than in average daily attendance. It is usual to show spending per pupil in 
average daily attendance, and that is what the USD 11,436 number is. Spending per 
pupil enrolled is USD 10,128. 
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itself to the political campaign to end the voucher program. In the 
spring of 1998, the situation changed substantially after the voucher 
program was affirmed by the Wisconsin Supreme Court, a decision 
that had been very much in doubt. At that time, the voucher was 
raised to about USD 5,000, about 50 percent of the funding for it be-
gan to come from the Milwaukee Public Schools’ budget, and the ceil-
ing on enrollment was lifted to 15 percent of Milwaukee students. Be-
cause the program was already established and familiar to Milwaukee 
residents by spring 1998, take-up of the program immediately sextu-
pled. Nevertheless, the new enrollment ceiling did not immediately 
bind and any eligible student who wanted a voucher could have one. 
Overall, the voucher program generated substantial competition start-
ing in the 1998-99 school year, but generated almost no competition 
before that.  

Not all schools in Milwaukee experienced the same increase in 
competition as the result of the voucher program. The greater was a 
school’s share of poor children, the greater was the potential competi-
tion because the greater was the potential loss of students (after 
1998). Some Milwaukee schools had as few as 25 percent of their 
schools eligible for vouchers, while other Milwaukee schools had as 
many as 96 percent eligible. Also, because private elementary schools 
cost significantly less than private high schools, more than 90 percent 
of vouchers have been used by students in grades one through seven  
(1998 through 2003). Thus, only elementary schools in Milwaukee 
faced significant potential competition.  

These facts about the voucher program suggest that the following 
type of evaluation is most appropriate for examining the productivity 
response of Milwaukee Public Schools. First, one should focus on the 
productivity of Milwaukee schools in grades one through seven. Sec-
ond, schools’ productivity should be compared before and after sig-
nificant competition. The clear “before” period ends in 1996-97; the 
clear “after” period begins in 1998-99; the 1997-98 school year strad-
dles “before” and “after.” Third, schools in Milwaukee can be sepa-
rated into those that were “more treated” by competition because a 
large number of students were eligible and those that were “less 
treated.” More treated schools are likely to have responded more 
strongly to the program. We can think of the less treated schools in 
Milwaukee as a partial control group, but all schools in Milwaukee 
were eligible for non-negligible treatment. Therefore, it is desirable to 
have a control group of schools from Wisconsin that were truly unaf-
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fected by the voucher program. There are a small number of good 
control schools in Wisconsin that are comparable in poverty and mi-
nority representation to Milwaukee’s schools. I chose the most similar 
schools available for the evaluation, but it is likely that the results will 
understate the productivity effects of school competition. We expect 
understatement because the control schools had slightly fewer poor 
and minority students and consequently enjoyed greater productivity 
and higher productivity growth than the most affected Milwaukee 
schools (this is a common finding and is demonstrated by the ex ante 
trends). That is, the control schools and the less treated schools in 
Milwaukee would have enjoyed higher productivity growth than the 
most treated schools in the absence of the reform, so using them to 
control for productivity growth causes me to understate the positive 
effect of vouchers on the more treated schools’ productivity.  

Table 2 shows ex ante (1990) demographic indicators for the three 
groups of elementary schools: most treated (Milwaukee schools where 
at least two-thirds of students were eligible for vouchers), somewhat 
treated (Milwaukee schools where less than two-thirds of students 
were eligible for vouchers, and untreated comparison schools. There 
are 32 most treated and 66 somewhat treated elementary schools. All 
of the Milwaukee elementary schools have enrollment of about 71-72 
students in a grade. In the most treated schools, an average of 81.3 
percent of students were eligible for free or reduced-price lunches 
(and thus eligible for vouchers), 65.4 percent of students were black, 
and 2.9 percent of students were Hispanic. In the somewhat treated 
schools, an average of 44.5 percent of students were eligible for 
vouchers, 49.1 percent of students were black, and 13.7 percent of 
students were Hispanic.8 I included a Wisconsin elementary in the un-
treated comparison group if it (1) was not in Milwaukee, (2) was ur-
ban, (3) had at least 25 percent of its students eligible for free or re-
duced-price lunch, and (4) had black students compose at least 15 
percent of its students. There were 12 schools in Wisconsin that met 
these criteria. In the untreated comparison schools, average enroll-
ment in a grade was 51 students, 30.4 percent of students were eligi-
ble for free or reduced-price lunch (and, thus, would have been eligi-
 
8 Note that all of these demographic numbers reflect what the schools looked like 
in 1990, before the voucher program was enacted. This is the correct method for 
choosing treated and control schools. One does not want to measure the extent of 
treatment using measures of student composition that potentially reflect how stu-
dents reacted to the voucher program. 
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ble for vouchers had they lived in Milwaukee), 30.3 percent of the 
students were black, and 3.0 percent of students were Hispanic.  

Table 2. Demographics of Wisconsin’s most treated, some-
what treated, and untreated comparison schools 

 Percentage of stu-
dents eligible for 

free/reduced-price 
lunch 

Percentage of 
students who 

are black 

Percentage of 
students who 
are Hispanic 

most treated schoolsa 81.3 65.4 2.9 
somewhat treated 
schoolsb 

44.5 49.1 13.7 

untreated comparison 
schoolsc 

30.4 30.3 3.0 

Notes: a “Most treated” schools are Milwaukee elementary schools where at least 
two-thirds of students were eligible for free or reduced price lunches (and thus eli-
gible for vouchers) in 1990. There are 32 most treated elementary schools, each of 
which has an average fourth grade enrollment of 72 students. b “Somewhat treated” 
schools are Milwaukee elementary schools where fewer than two-thirds of students 
are eligible for free or reduced price lunch (and thus eligible for vouchers) in 1990. 
In all of these schools, at least 30 percent of students are eligible for free lunch. 
There are 66 “Somewhat Treated” elementary schools, each of which has an aver-
age fourth grade enrollment of 71 students. c The untreated comparison schools are 
all the Wisconsin elementary schools that, as of 1990: (1) were urban, (2) had at 
least 25 percent of their students eligible for free lunch, and (3) had a student body 
that was at least 15 percent black. There are 12 untreated comparison elementary 
schools, each of which has an average fourth grade enrollment of 51 students. 
Source: Author’s calculations based on Wisconsin Department of Public Instruction 
(2002a-d) and United States Department of Education (1994). 

 
Students in Wisconsin take state-wide examinations in grades 

three, four, eight, and ten. Because I am necessarily focusing on the 
productivity reactions of elementary schools, I use achievement 
measures based on the third and fourth grade tests. The third grade 
test is a criterion-referenced reading exam for which the state reports 
the share of students who attain various levels of proficiency. It is dif-
ficult to use proficiency shares in a measure of productivity, so I con-
struct productivity by dividing a school’s fourth grade scores, which 
are expressed in national percentile points, by its per pupil spending 
in thousands of real (1999) dollars.  

Before examining productivity or regression results, let us look at 
simple time-series of achievement data from the most treated, some-
what treated, and untreated comparison schools. Figures 1 through 3 
show the percentages of third graders who attained three levels of 



SCHOOL CHOICE AND SCHOOL COMPETITION: EVIDENCE FROM 
THE UNITED STATES, Caroline M. Hoxby 

29 

reading proficiency (minimal, basic, and proficient) between 1993-94 
and 1999-00. (Unfortunately, 1999-00 was the final year in which this 
test was offered). A dashed vertical line is drawn at the 1997-98 
school year, to remind the viewer that this is the year that straddles 
the reform. Dotted lines connect the pre-1996 and post-1997 series 
because proficiency scoring was changed at that time and those two 
years were statistically equated; this equating does not affect the trends 
of the series, so it is not cause for concern.  

See Figure 1. In the years before 1998, the most treated schools 
had a declining share of students performing at a proficient or ad-
vanced level and an increasing share of students were performing at a 
minimal level. In the 1998-99 and 1999-00 school years, these trends 
reverse themselves. Figure 2, which shows somewhat treated schools, 
displays similar time trends. In particular, the trends prior to 1997 are 
bad, but, in 1998-99 and after, students first become more likely to 
perform at the basic, instead of the minimal level, and then become 
more likely to perform at the proficient, instead of the basic or mini-
mal levels. Finally, Figure 3 shows that there were no interesting time 
trends in students’ performance at the untreated comparison schools, 
before or after the reform.  

Figure 1. Third graders’ reading proficiency in most treated 
schools 
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Figure 2. Third graders’ reading proficiency in somewhat 
treated schools 

 
 

Figure 3. Third graders’ reading proficiency in untreated com-
parison schools 

 
We can confirm these third grade results with the fourth grade re-

sults, which are somewhat easier to display because they are measured 
in national percentile rank points. The first year of the fourth grade 
tests was 1996-97, and the most recent results are from 2001-02. In 
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order to make the results easier to display, I first regressed the scores 
on full set of school indicator variables and a full year of year indica-
tor variables. As a result, each series is automatically centered at zero 
and I’ve removed year-to-year variations in the tests that were felt 
across all Wisconsin schools.9 

Table 3. Effects of voucher competition on achievement of 
students in Wisconsin  

 Reading - 3rd grade, percent of students at 
each level of proficiency 

 minimal basic proficient & 
advanced 

Effect of being most treated to voucher 
competition 

-9.301* 
(2.633) 

-1.490 
(2.286) 

4.138* 
(2.052) 

Effect of being somewhat treated to 
voucher competition 

-8.356* 
(2.461) 

-2.565 
(2.135) 

4.091* 
(1.920) 

Coefficient on school’s own linear time 
trend from prevoucher period (1993-94 
to 1995-96) 

.356* 
(.021) 

.512* 
(.039) 

.448* 
(.025) 

School fixed effects yes yes yes 
Year fixed effects yes yes yes 
  

National percentile rank points - 4th grade 
 math  science  languagea  
Effect of being most treated to voucher 
competition 

8.062* 
(3.316) 

13.837* 
(2.982) 

7.959* 
(3.089) 

Effect of being somewhat treated to 
voucher competition 

5.714 
(3.110) 

11.104* 
(2.797) 

6.324* 
(2.897) 

School fixed effects yes yes yes 
Year fixed effects yes yes yes 

Notes: * Statistically significantly different from zero at the 95 percent level of confidence.  
a The language exam tests grammar and vocabulary, not a foreign language. 
Source: Author’s regression analysis based on data from Wisconsin Department of Public 
Instruction (2002a-d) and United States Department of Education (1994, 2002a,b). 

 
9 That is, I estimated the year fixed effects using data from all Wisconsin elemen-
tary schools, not just those on which we are focusing. Of course, the regression also 
included the full set of school fixed effects. 
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Figure 4. Math scorea in most treated, somewhat treated and 
in untreated comparison schools 

 
Note: a National percentage rank points, residual from a regression with year and 
school fixed effects. 

Figure 5. Science scorea in most treated, somewhat treated 
and in untreated comparison schools 

 
Note: a National percentage rank points, residual from a regression with year and 
school fixed effects. 
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Figure 4 shows math results. We can see that the untreated com-

parison schools are doing pretty much the same, before and after the 
reform. In contrast, both the most treated and somewhat treated 
schools display dramatic improvement in 1998-99 and 1999-00, fol-
lowed by a plateau. The most treated schools gain about 8 national 
percentile points overall. Figure 5 shows the even more sizable im-
provement in science achievement. Once again, the untreated com-
parison schools have flat achievement, while the most treated and 
somewhat treated schools show exceptional improvement in 1998-99 
and 1999-00, followed by steady scores. The most treated schools 
gain about 13 national percentile points overall. Finally, Figure 6 
shows results for the language exam, which tests vocabulary and 
grammar, not a foreign language. This is a noisier test. For instance, 
all the schools show declining scores between 1999-00 and 2000-01, 
probably as a result of the inclusion of test items on which poor, ur-
ban children were likely to do badly. In any case, the overall pattern is 
still evident: Relative to the untreated comparison schools, the most 
treated and somewhat treated schools perform better after the 1998 
voucher reform.  

Figure 6. Language scorea in most treated, somewhat treated 
and in untreated comparison schools 

 
Notes: a National percentage rank points, residual from a regression with year and 
school fixed effects. Language refers to grammar and vocabulary, not a foreign 
language. 
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Figures do not allow us to be as precise we might be, given the 
wealth of information about individual schools in the data. Therefore, 
Table 3 shows regression results that solidify the patterns we saw in 
the figures. The upper panel shows the third grade reading exam, for 
which the state reports shares of students at each proficiency level. 
The useful thing about the reading exam is that there are several years 
of data before the 1998 voucher reform, so that I can estimate a linear 
time trend for each school based on just its pre-reform data. Thus, the 
regression can include not only a fixed effect for each school and each 
year, but also an estimated pre-reform time trend for each school. This is 
helpful: not only are the comparison schools carefully selected, but 
pre-reform differences in trends are accounted for. Formally, the re-
gression equation is:  

 
Achievement I I

I I I I Time Trend
it i

most treated
t

or after

i
somewhat treated

i
or after

i t n it

= + ⋅ +

⋅ + + + + ∈

−

−

δ δ

δ δ δ δ
0 1

1998 99

2
1998 99

3 4 5

 (1) 

 
 where TimeTrend is school I’s predicted test score based on a regres-
sion of its pre-reform achievement data on a linear time trend.10 The 
estimates of the coefficients , δ1, δ2, and δ3, and are shown in Table 5. 
The top panel of Table 3 shows that, after the voucher reform, the 
share of students whose performance was minimal declined by 9.3 
and 8.4 percent at the most and somewhat treated schools, respec-
tively. Conversely, after the voucher reform, the share of students 
whose performance was proficient increased by 4.1 percent at both 
the most and somewhat treated schools. All of the results just quoted 
are statistically significantly different from zero at the 95 percent level 
of confidence. Moreover, it is credible that these results are causal 
because they are measured relative to the untreated comparison 
schools (the omitted group), relative to the schools’ own previous 
level of performance, and relative to the schools’ own previous trend 
in performance. They are not the result of year-to-year variations in 
the test because there are year effects in the regression.  

The bottom panel of Table 3 shows fourth graders performance in 
math, science, and language. The fourth grade regressions include a 
fixed effect for each school and each year. I cannot, however, control 
 
10 Note that each school has its own regression to predict its pre-program trend. 
Thus, the school’s predicted time-trend, based purely on its pre-program data, is an 
it-specific variable. 
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for schools’ individual pre-reform trends because the tests only began 
to be offered in 1996-97. In other words, there is no δ5 term, as there 
is in regression equation (1).  

The bottom panel shows that, after the voucher reform, students 
at most treated schools scored 8.1, 13.8, and 8.0 national percentile 
rank points better in math, science, and language, respectively. Stu-
dents at somewhat treated schools scored 5.7, 11.1, and 6.3 national 
percentile rank points better in math, science, and language, respec-
tively. All of these results are statistically significantly different from 
zero at the 95 percent level of confidence, except for the math result 
for somewhat treated students, which is at the 90 percent level.  

Table 4. Effects of voucher competition on productivity of 
schools in Wisconsin 

 Productivitya based on 
 math science languageb 
Effect of being most treated to voucher 
competition 

.973* 
(.384) 

1.660* 
(.346) 

.902* 
(.358) 

Effect of being somewhat treated to 
voucher competition 

.706* 
(.360) 

1.347* 
(.325) 

.716* 
(.336) 

School fixed effects yes yes yes 
Year fixed effects yes yes yes 

Notes: * statistically significantly different from zero at the 95 percent level of confi-
dence. a Productivity is measured in national percentile points per thousand dollars 
of per pupil spending, where per pupil spending is measured in 1999 dollars. The 
deflator used is the Consumer Price Index. The numerators for productivity are 
fourth graders scores in math, science, and language. b The language exam tests 
grammar and vocabulary, not a foreign language.  
Source: Author’s regression analysis based on school level achievement and enroll-
ment data from 1996-97 to 2001-02 and district level spending data. These data are 
from Wisconsin Department of Public Instruction (2002a-d). Schools are classified 
as most treated, somewhat treated, or untreated comparison schools based on their 
demographics prior to the voucher program’s inception. The demographic informa-
tion is from United States Department of Education (1994). 
 

Table 4 is much like the bottom panel of Table 3, but is shows the 
estimated effects of vouchers on Milwaukee schools’ productivity, as 
opposed to achievement. This table allows us to check that the 
achievement gains seen in the previous table and figures were not 
merely due to increases in the Milwaukee Public Schools per-pupil 
spending (which did rise slightly, in a mechanical fashion, with each 
voucher student’s departure). Table 4 shows that Milwaukee public 
elementary schools became significantly more productive. Productiv-
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ity rose by between .9 and 1.7 national percentile points per thousand 
dollars  in the most treated schools, after the voucher reform. It rose 
by .7 to 1.3 national percentile points per thousand dollars in the 
somewhat treated schools. These increases are all statistically signifi-
cantly different from zero at the 95 percent level of confidence. It is 
credible these results are causal because, like the results in Table 3, 
they are measured relative to the untreated comparison schools, rela-
tive to the schools’ own previous level of performance, and relative to 
time effects. 

Overall, the improvements in the Milwaukee public schools, fol-
lowing the 1998 voucher reform, are very impressive and have been 
maintained. In fact, the improvement is so impressive that people 
have sometimes asked whether they might not be due to severe re-
verse cream-skimming. That is, perhaps the voucher schools removed 
all the worst students from the Milwaukee Public Schools? After years 
of being asked about vouchers generating cream-skimming, it is re-
freshing (if peculiar) to be asked about the reverse. However, it is easy 
to show that reverse cream-skimming cannot account for the large 
improvements. For instance, between 1996-97 and 1999-00, voucher 
applicants scored about six points lower in language and about ten 
points lower in math and science than the average Milwaukee student.  
Applicants scored at the same level as other low income Milwaukee 
students who were eligible for the vouchers. Thus, the voucher stu-
dents’ departure would raise fourth grade scores in Milwaukee public 
schools by at most one point in language and two points in math and 
science. Also, the gains would occur for the district overall, but would 
not be concentrated at the most treated schools (where the remaining 
students were most like the departing students). Indeed, one can do 
an even more extreme calculation. Assume that the voucher students 
were the very worst students in Milwaukee prior to their departure—
that is, the vouchers literally cut off the bottom tail of the Milwaukee 
score distribution. Even under this extreme assumption (which is far 
too extreme, given what we know about the scores of actual voucher 
takers), the departure of voucher students could not account for more 
than 25 percent of the actual improvement in Milwaukee public 
school achievement.  

Overall, Milwaukee suggests that public schools can have a strong, 
positive productivity response to competition from vouchers. In or-
der to get a sense of the magnitude of the response, consider the fol-
lowing question. Is it likely that the productivity effects of Milwau-



SCHOOL CHOICE AND SCHOOL COMPETITION: EVIDENCE FROM 
THE UNITED STATES, Caroline M. Hoxby 

37 

kee’s voucher program (the “rising tide”) are likely to overwhelm any 
allocation effects the vouchers could have? Consider the worst possi-
ble allocation change. Very high achieving Milwaukee elementary 
schools (top decile) score about 32 national percentile points higher in 
math than the lowest achieving schools (bottom decile). Thus, a Mil-
waukee student’s worst case scenario would be to experience a fall of 
about 32 national percentile points in his peer group. Moreover, let us 
assume that one of the highest existing estimate of peer effects is the 
truth. One of the highest on record in well-identified, modern studies 
is .3; it is from my own work and it certainly exaggerates the effect 
that such a peer reallocation could have. (The estimate it is not only at 
the top end of the estimates in the literature but is at the top end for 
the article in question, which generates a range of estimates from .05 
to .3. Moreover, the very limited evidence that we have on nonlineari-
ties suggests that the peer effect of a given change in scores weaken as 
the gap in scores grows larger. Thus, when I extrapolate linearly, I will 
produce an overestimate of the effect of reallocating peers.) If the 
student’s scores fall by 32 times .3, the improvement he enjoys from 
the productivity effects of vouchers will approximately cancel out the 
worst possible allocation effects he could experience, even assuming 
that he is very influenced by his peers. This is an example of the “ris-
ing tide” implications of competition, which makes it easier to con-
template allocation effects that are not easily predicted.  

2.6. The effect of charter schools on productivity in the Michi-
gan and Arizona public schools  

In 1994, both Michigan and Arizona enacted charter school laws that 
are widely regarded as among the most favorable to charter schools in 
the US. In both states, charter schools have a fair degree of autonomy 
and can receive their charters from state-wide organizations, so they 
can compete with the local public schools (unlike charter schools in 
many other states in which charters must be granted and renewed by 
the local district). Michigan charter schools receive a per pupil fee that 
is essentially the same as the state’s foundation level of per pupil 
spending (the state’s minimum level of per pupil spending, given the 
characteristics of the school’s student population). For instance, in 
1999-2000, Detroit public schools spent USD 8,325 per pupil and the 
average charter school student in Detroit had about USD 6,590 spent 
on his education. A district that loses a student to a charter school 
loses approximately the foundation level of per pupil revenue. Ari-
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zona charter schools get a fee equal to the state’s share of revenue, 
and the sending district loses that revenue.11 Because the state’s share 
is only about 45 percent of revenue in an average district, the charter 
school fee and loss to the local district are smaller than in Michigan, 
where a local district loses between 80 and 85 percent of its revenue 
when a student goes to a charter school. 

In both states, charter competition is much more substantial in the 
elementary grades because the charter fees more adequately cover 
elementary costs and because it is easier for an elementary school to 
reach efficient scale. (Having below-minimum-efficient scale is a 
problem for many charter schools in their first years of operation.) In 
both states, an elementary school student is more than five times as 
likely to enroll in a charter school than is a secondary school student.  

A difference-in-differences strategy, analogous to the strategy used 
on Milwaukee, is appropriate for evaluating the effect of charter 
school competition on public schools in Michigan and Arizona. There 
are two additional issues, however, that did not arise with Milwaukee. 
First, it is not obvious how one identifies the treated schools. It was 
easy to define ex ante the treatment and control schools in Wisconsin: 
no school outside of Milwaukee received any voucher treatment and 
the scale of treatment within Milwaukee schools varied with students’ 
poverty, a variable that we observe. In Michigan and Arizona, “treat-
ment” and “control” and “before” and “after” must be defined on a 
local basis, where a district is being “treated” and is in the “after” pe-
riod once it is forced to recognize that it is losing a critical share of 
students to charter schools. We do not know what this critical share 
is, but the average year-to-year change in a Michigan or Arizona ele-
mentary school’s enrollment was 5 percent, before the charter re-
forms. Therefore, a persistent drawing away of more than 5 percent 
or enrollment is likely to be noticed and is likely to affect staffing—
for instance, a principal might have to eliminate positions. I initially 
looked for a critical level of 6 percent and, because it worked well, I 
kept it. A critical level of 7 or 8 percent works very similarly.  

In Hoxby (2003), I list the districts in Michigan and municipalities 
in Arizona in which charter schools account for at least 6 percent of 
total enrollment. In both states, only about 5 percent of districts are 
so affected: a non-negligible charter school presence is still the excep-
 
11 District-sponsored charter schools get the same funding as the local district, but, 
then, such schools are the creatures of their districts and usually provide alternative 
education (for drop-out prone students, for instance), not competition. 



SCHOOL CHOICE AND SCHOOL COMPETITION: EVIDENCE FROM 
THE UNITED STATES, Caroline M. Hoxby 

39 

tion and not the rule. In each state, the affected districts include large 
cities, medium cities, and small (even rural) districts.  

The second issue is more challenging. Districts that had to face 
competition from charter schools were not selected randomly. In-
stead, charter schools probably formed as a response to local circum-
stances. In some cases, charter schools may have formed where par-
ents were unusually concerned about education and active (good cir-
cumstances for public school productivity and achievement). More 
often, charter schools will have formed where parents and teachers 
were frustrated because the district was run poorly (bad circumstances 
for public school productivity and achievement). Thus, it is important 
that the difference-in-differences strategy looks within a school—that 
is, how a given school changes when it is faced with new competition. 
Thus, I first present differences-in-differences results that control for 
school fixed effects, which pick up all the unobserved characteristics 
of a school that are stable over the several year period that I analyze.  

The difference-in-differences strategy might not be convincing, 
however, if the districts that were eventually forced to complete with 
charter schools had preexisting productivity trends that were different 
than other public schools. Thus, a more sophisticated, “differences-
in-differences-of-trends” strategy is appropriate. That is, I also pre-
sent estimates of how schools’ productivity trends changed when they 
began to face charter competition. The difference-in-differences-of-
trends method has the advantage that it generates consistent estimates 
even when schools that eventually face charter competition have dif-
ferent preexisting levels and trends than schools that never face com-
petition.12

  
To summarize, it is important that difference-in-differences strate-

gies control for each school’s initial conditions (levels or levels and 
trends). Unlike Wisconsin, where competition was allocated some-
what arbitrarily among similar schools, charter competition is not al-
located exogenously. We must therefore rely on our having controlled 
for the unobservable characteristics that affect a school’s performance 
and its competition from charter schools. The more pre-competition 
data we have, the better we can do this because we get more accurate 
 
12 The disadvantage of detrended difference-in-differences is that it demands a lot 
of information from the data because each school’s preexisting trend in achieve-
ment, as well as its level of achievement, must be identified. Because it is so de-
manding statistically, detrended difference-indifferences will not generate statisti-
cally significant estimates of effects that are small. 
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estimates of preexisting levels and trends. Fortunately, there is a good 
amount of pre-competition data for Michigan and Arizona because 
charter school reforms do not work overnight. Remember that Mil-
waukee’s voucher reform produced a sudden burst of competition 
because the reform had been gathering steam for eight years. The 
situation for charter schools is different. Starting in the summer of 
1994, educators in Arizona and Michigan began to coalesce into 
groups, write charters, go through the charter-granting process, find 
buildings, and so on. All these activities take time and, as a result, 
most areas of Michigan and Arizona had a negligible charter school 
presence until 1997-98 or 1998-99. For a typical Michigan or Arizona 
public school, I thus have 5 or 6 years of pre-competition data, start-
ing with 1992-93 test scores. For Michigan, I use fourth graders’ scale 
scores on the Michigan Educational Assessment Program tests. For 
Arizona, I use fourth graders’ national percentile rank scores on the 
Iowa Test of Basic Skills (up through 1995-96) and the Stanford 
(1996-87 to the present).13  

It is worth noting that the two difference-in-differences strategies 
also control for what was happening generally in Michigan and Ari-
zona schools over the period. This is helpful because there were 
changes in the states’ school finance and accountability regimes over 
the period. The strategies will identify changes that occurred in 
schools facing competition, above and beyond whatever occurred in 
other schools in the state.  

I use regression to carry out both the simple difference-in-
differences and the difference-in-differences-of-trends. The top panel 
of Table 5 presents the estimated effect of charter school competition 
on achievement, using the simple differences-in-differences analysis. 
The bottom panel presents the differences-in-differences-of-trends 
analysis. Formally, the regression used in the top panel is:  

 
Achievement I I Iijt jt

charter
tj t jt ijt= + + + + ∈ + ∈≥γ γ γ γ0 1

6%
2 3  (2) 

 

 
13 The shift in the test does not pose problems for the analysis because both tests 
offer national percentile rank scores (which have a .97 correlation at the school 
level). Moreover, all of the schools switched tests in the same year, so it is simple to 
establish each school’s pre-reform trend and postreform trend allowing for a state-
wide shift in the intercept at each initial percentile rank score. 
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where i is the school, j is the district, and t is the year. Notice that the 
I jt

charter ≥ 6%  is an indicator variable for a district’s having at least 6 per-
cent of enrollment in charter schools.  

The regression used in the bottom panel is the same, except that 
the dependent variable is the difference between this year’s and last 
year’s achievement, for the individual school:  

 
Achievement Achievement I

I I
ijt ij t jt

charter

tj t jt ijt

− = + +

+ + ∈ + ∈
−

≥
, 1 0 1

6%

2 3

γ γ

γ γ
 (3) 

 
The estimates in the top panel of Table 5 indicate that Michigan 

and Arizona public schools raised achievement in response to compe-
tition from charter schools. Fourth grade reading and math scores 
rose by 1.2 and 1.1 scale points, respectively, in Michigan; and fourth 
grade reading and math scores rose by 2.3 and 2.7 national percentile 
points, respectively, in Arizona. These estimates are statistically sig-
nificantly different from zero at the 90 percent level of confidence, at 
least.  

The bottom panel of Table 5 shows that charter school competi-
tion made Michigan and Arizona public schools improve achieve-
ments relative to their own preexisting trends. Interestingly enough, the 
Michigan results suggest that public schools that faced competition 
raised their annual growth by 2.4 to 2.4 scale points. This is more than 
the level effect on achievement, shown in the upper panel. This is 
suggestive evidence that Michigan public schools that attracted char-
ter school competition had bad trends in progress before the advent 
of competition. However, the differences between the upper and 
lower panels are not statistically significant by conventional standards, 
so the evidence is only suggestive. The difference between the upper 
and lower panels goes the other way for Arizona. This may be be-
cause charter schools entered areas with rapid population growth in 
Arizona, which—unlike Michigan—is a growing state. It would not 
be surprising to find that areas with population growth had upward 
trends before the advent of competition.  

Table 6 is very much like Table 5, except that I investigate produc-
tivity, rather than achievement. Examining productivity is especially 
important in Michigan, where school finance law changed in such a 
way that it would be plausible to attribute achievement gains to in-
creases in spending at schools that serve low-income students. In fact, 
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however, the gains in productivity mimic the gains in achievement, 
suggesting that public schools that faced competition from charter 
schools increased achievement for a given level of spending.  

Table 5. Effects of Charter School Competition on Achieve-
ment in Michigan and Arizona Public Schools 

 Dependent Var: Achievement based on fourth  
grade exam: 

Difference-in-differences 
(levels) 

Michigan 
readinga 

Michigan 
matha 

Arizona 
readingb 

Arizona 
mathb 

Change in achievement level 
after district is faced with char-
ter school competition (charter 
schools represent at least 6% 
of enrollment in district) 

1.21** 
(.65) 

1.11* 
(.62) 

2.31** 
(.69) 

2.68** 
(.79) 

Regression includes school 
fixed effectsc 

yes yes yes yes 

Regression includes year 
fixed effectsc 

yes yes yes yes 

 
 

 
Dependent Var: Change in achievement based on 

fourth grade exam: 
Detrended difference-in-
differences 

Michigan 
readinga 

Michigan 
matha 

Arizona 
readingb 

Arizona 
mathb 

Change in achievement trend 
after district is faced with char-
ter school competition (charter 
schools represent at least 6% 
of enrollment in district) 

2.40* 
(1.37) 

2.50** 
(1.04) 

1.40* 
(.79) 

1.39* 
(.81) 

regression includes school 
fixed effectsc 

yes yes yes yes 

regression includes year fixed 
effectsc 

yes yes yes yes 

Notes: **(*) indicates that the coefficient is statistically significantly different from 
zero at the 95 (90) percent level of confidence. a For Michigan, achievement is 
measured by scale scores on the reading and math components of the fourth grade 
Michigan Assessment of Educational Progress (MEAP) test. b For Arizona, 
achievement is measured by national percentile rank scores on a nationally normed 
standardized test (the Iowa Test of Basic Skills or the Stanford 9). c The regressions 
include school fixed effects to pick up characteristics of schools that are constant 
over the period (location, neighborhood, organization) and year fixed effects to 
allow for state-wide changes in the tests themselves or in pressure to perform on 
the tests. 
Sources: For Michigan, the results are based on author’s regression analysis of school 
level data from 1992-93 to 2000-02, taken from Michigan Department of Education 
(2002a-d). For Arizona, the results are based on author’s regression analysis of 
school level data from 1992-93 to 1999-2000, taken from Arizona Department of 
Education (2000a-d). 
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Table 6. Effects of charter school competition on productivity 
of Michigan and Arizona public schools 

 Dependent Var: Productivitya based on fourth  
grade exam: 

Difference-in-differences 
(levels) 

Michigan 
readingc 

Michigan 
mathc 

Arizona 
readingd 

Arizona 
mathd 

Change in productivity level 
after district is faced with char-
ter school competition (charter 
schools represent at least 6% 
of enrollment in district) 

1.60** 
(.45) 

1.37** 
(.39) 

.55** 
(.16) 

.70** 
(.19) 

Regression includes school 
fixed effectse 

yes yes yes yes 

Regression includes year 
fixed effectse 

yes yes yes yes 

 
 

 
Dependent Var: Change in productivityb based on 

fourth grade exam: 
Detrended difference-in-
differences 

Michigan 
readingc 

Michigan 
mathc 

Arizona 
readingd 

Arizona 
mathd 

Change in productivity trend 
after district is faced with char-
ter school competition (charter 
schools represent at least 6% 
of enrollment in district) 

.31* 
(.17) 

.27* 
(.14) 

.31* 
(.17) 

.28** 
(.13) 

regression includes school 
fixed effectse 

yes yes yes yes 

regression includes year fixed 
effectse 

yes yes yes yes 

Notes: ** (*) indicates that the coefficient is statistically significantly different from 
zero at the 95 (90) percent level of confidence. a In the top panel, the dependent 
variable is a school’s productivity–specifically, a school’s achievement score divided 
by its per pupil spending in thousands of 1999 dollars. The inflator for per-pupil 
spending is the Consumer Price Index. b In the bottom panel, the dependent vari-
able is the trend (annual change) in a school’s productivity. c For Michigan, the nu-
merators for productivity are the school’s scale scores on the reading and math 
components of the fourth grade Michigan Assessment of Educational Progress 
(MEAP) test. d For Arizona, the numerators for productivity are the school’s na-
tional percentile rank on a nationally normed standardized test (the Iowa Test of 
Basic Skills or the Stanford 9). e The regressions include school fixed effects to pick 
up characteristics of schools that are constant over the period (location, neighbor-
hood, organization) and year fixed effects to allow for state-wide changes in the 
tests themselves or in pressure to perform on the tests. 
Sources: For Michigan, the results are based on school level data from 1992-93 to 
2000-02, taken from Michigan Department of Education (2002a-d). For Arizona, 
the results are based on school level data from 1992-93 to 1999-2000, taken from 
Arizona Department of Education (2000a-d). 
 

Overall, the picture that one takes away from Michigan and Ari-
zona is the following. Public schools that were subjected to charter 
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competition raised their productivity and achievement, exceeding not 
only their own previous performance but also improving relative to 
other schools not subjected to charter competition. The improve-
ments in productivity and achievement occur once charter competi-
tion reaches a critical level that happens to coincide with the enroll-
ment at which charter schools’ taking students would be easily dis-
cernible and probably start creating consequences for staff.  

Charter schools may have induced improvements in achievement 
and productivity in Michigan and Arizona that are positive and statis-
tically significant, but are they large enough to matter? To put the 
gains in context, it may help to know that an urban district with poor 
students like Detroit or Phoenix would take between 10 and 20 years 
to reach the level of achievement that its most affluent suburbs enjoy 
now (it would take longer in Michigan because the achievement gap is 
wider). Comparing Michigan and Arizona to Milwaukee, it is tempting 
to conclude that productivity effects of charter school competition 
are in the same direction as, but weaker than, those of vouchers. Al-
ternatively, it may be just be that Milwaukee is a better “experiment” 
for evaluators because its change was more abrupt and the threat was 
far more targeted (remember, some Milwaukee schools could have 
lost nearly all their students).  

3. Does students’ achievement rise when they attend 
voucher or charter schools?  

The single question most commonly asked about school choice is un-
doubtedly whether students’ achievement rises when they begin to 
attend a voucher or charter school. Despite its popularity, this ques-
tion is essentially wrong-headed, for two reasons.  

First, we should be asking about the productivity of schools, not 
achievement at schools regardless of the resources they have. If 
school choice is to be public policy, and not merely an experiment, 
then the question we need to answer is whether students’ achieve-
ment would rise if they attended voucher or charter schools that had 
resources like those available to them in regular public schools. In 
other words, we should ask the achievement question, holding re-
sources constant (as well as holding students’ ability, motivation, and 
other characteristics constant). Yet, because private schools participat-
ing in voucher programs and charter schools consistently have fewer 
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resources than public schools, researchers are forced to focus on the 
achievement question without holding resources constant.  

The second reason why the achievement question is wrong-headed 
is that economic theory predicts and evidence suggests that school 
choice will raise the productivity of the public schools forced to com-
pete with voucher or charter schools. Indeed, the key idea motivating 
school choice proponents is the expectation of positive effects on 
public school achievement, given the resources available. Thus, it is 
unclear what we are meant to do with the answer to the achievement 
question. Suppose that we found that school choice raised the 
achievement of all students, including those in the regular public 
schools, so that students’ achievement did not rise significantly when 
they attended voucher or charter schools. Surely, we would judge 
such a program to be more successful than one that raised the 
achievement of only the students who attended choice schools. (In 
practice, because most school choice programs have been far too 
small to provide meaningful competition for their local public 
schools, this issue has not yet posed a serious problem for evaluators. 
They need only avoid the small number of programs that might realis-
tically affect achievement in the public schools.)  

Finally, before looking at the evidence on the achievement ques-
tion, it must be said that economists always find the question peculiar. 
This is because a parent is revealing his belief that a choice school is 
better when he continues to send his child there, rather than the regu-
lar public school his child could freely and easily attend. Suppose we 
were to find that students’ achievement was no better in choice 
schools. What would we then conclude, knowing that the parent still 
prefers the choice school? We might conclude that the parent valued 
some aspect of the school other than achievement (such as discipline 
or safety); we might conclude that the student’s achievement was 
higher on some dimension not measured by standardized tests. Given 
that parents observe much more than an econometrician does about 
his child’s schools, it would be foolish to conclude that the parent was 
simply wrongheaded. In short, a parent’s continuing to choose a 
voucher or charter school is such a strong indication of his observa-
tions that we should hesitate to conclude that a choice school’s 
achievement is inferior so long as there is substantial demand for that 
school. (Evidence from surveys, house prices, and school choice itself 
suggests that parents rank schools on the basis of academics, disci-
pline, a supportive atmosphere, and safety. I am not aware of any evi-
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dence that supports the fear that parents rank schools on some very 
superficial basis. See Black, 1999; Barrow and Rouse, 2002; Hoxby, 
1998; Williams, 1983; Parent-Teacher Association of the United 
States, 1991, 1993; and United States Department of Education, 
1991.)  

Despite these reasons why the question—does students’ achieve-
ment rise when they attend voucher or charter schools?—is not the 
best question, let us consider its answer. The main challenge for re-
searchers is that students who apply to voucher or charter programs 
may differ from those who do not. If students merely differed in their 
observable characteristics, researchers could control for their differ-
ences. But, we suspect that students who apply to choice may be dif-
ferent in ways that are unobservable: their parents may be more moti-
vated, they may be getting into a bad pattern in their current school, 
and so on.  

3.1. Evidence from the best available empirical method: ran-
domized control groups of students  

Because of this challenge, the most credible research is that in which 
choice students are compared to students who applied to the same 
choice program but who were randomly not assigned to a voucher or 
charter school. Such random assignment occurs when oversubscribed 
choice schools hold lotteries among applicants to determine who en-
rolls. Such lotteries are common because many choice programs are 
oversubscribed and randomization is often the mandated method of 
dealing with excess demand.  

Studies of choice students and their “lotteried-out” counterparts 
usually present a few estimators: (1) a straightforward comparison 
(the coefficient from a regression of achievement on a dummy for 
being lotteried-in); (2) the coefficient from a regression of achieve-
ment on a dummy for being lotteried-in plus observable student char-
acteristics such as race, gender, and poverty status; and (3) the coeffi-
cient from an instrumental variables regression in which the instru-
ment for attending a choice school is a dummy for the student’s hav-
ing been lotteried-in. The first two measures, which are typically very 
similar, estimate the “effect of the intention to treat.” The third meas-
ure estimates the “effect of treatment on the treated.” The effect of 
treatment on the treated is the measure in which policy makers are 
most interested. It reveals the effect of attending a choice school, free 
from any bias due to voucher winners’ deciding whether to attend a 
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choice school with their voucher. The effect of the intention to treat 
is the effect of being offered a voucher, regardless of whether the 
student uses it. The intention to treat estimator is useful if one thinks 
of the choice program as including all those to whom it was offered, 
not only those who use it. If the voucher winners who do not ulti-
mately enroll in choice schools are poorer or less motivated than 
other voucher winners, we would expect the intention to treat esti-
mate to be lower than the effect of treatment on the treated. On the 
other hand, if the voucher winners who ultimately do not enroll in 
choice schools are those whose prospects are best (parents tend not 
to switch schools when their child is succeeding), we would expect 
the intention to treat estimate to be higher than the effect of treat-
ment on the treated.  

Table 7 shows estimates of the effect of attending voucher schools 
on students’ achievement. The columns of Table 7 show, respectively, 
each study’s authors and date, the location of the voucher program, 
the size of the voucher, the level of local per-pupil spending (for 
comparison with the voucher), and estimated achievement effects in 
reading and mathematics. All of the programs listed in Table 7 con-
fine voucher eligibility to students from families with income at or 
below 200 percent of the federal poverty level. Achievement gains are 
shown in national percentile rank points, an easily interpretable meas-
ure that is available for most standardized tests in the US. A gain of, 
say, 9 national percentile rank points means that a student has moved 
past 9 percent of the very large group of students on the basis of 
whose raw scores the test was initially normed. The first three studies 
shown in Table 7 report estimates for black students separately. The 
last two studies shown in Table 7 report estimates for all students, but 
the student populations were about 80 percent black anyway. Before 
exploring the differences between black and non-black achievement 
gains, let us consider the estimates shown in the table. 

The effect of the voucher on black students who actually use it (ef-
fect of the treatment on the treated) ranges from a low of 4.3 national 
percentile rank points after two years in New York to a high of 9.0 
national percentile rank points after two years in Washington, the 
District of Columbia. Roughly speaking, the differences among the 
cities are consistent with the quality of their high poverty schools. In 
other words, one might tentatively conclude that private (voucher) 
schools produce quite similar achievement in poor students every-
where but that the quality of high poverty public schools varies with 
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the district. For instance, Washington’s high poverty public schools 
are worse than those of New York (based on simple comparisons of 
test scores) , so vouchers produce greater achievement gains in Wash-
ington. In the top three rows of Table 7, the effect of treatment on 
the treated is slightly greater than the effect of the intention to treat. 
In the fourth row of Table 7 (Milwaukee), this difference is re-
versed.14 All this suggests that the bias due to students electing not 
use their voucher varies with the 14 program design and environment.  

The bottom two rows of Table 7 focus on the publicly-funded 
voucher programs in Cleveland and Milwaukee. There, the effect of 
treatment on the treated is 11 to 12 national percentile rank points in 
mathematics and 6 national percentile rank points in reading (after 
only two years in Cleveland and after four years in Milwaukee). These 
estimates are for all students in the sample, about 80 percent of whom 
are black. 

An apparently striking result is that the gains appear to be re-
stricted to black students or groups largely composed of black stu-
dents. This result may be an artifact of the location of the voucher 
programs that have been evaluated. All of them are in cities in which 
the poor student population is predominantly black. Moreover, the 
eligible black students are concentrated in certain neighborhoods. If 
they are lotteried-out, they attend a common set of public schools. If 
they are lotteried-in, they find a common set of private schools 
nearby. In contrast, these cities’ eligible non-black students are more 
idiosyncratic in location, neighborhood quality, default public school, 
and proximate private schools. For instance, if we use block-group 
level 2000 Census data from all five cities listed in Table 7, we find 
the following geographic concentration indices: for poor black 
school-aged people, .0112; for poor white school-aged people, .0008; 
for poor Hispanic school-aged people, .0016; for poor Asian 
schoolaged people, .0019.15 That is, the poor black school-aged popu-

 
14 These are statements about the point estimates; the effect of treatment on the 
treated and the effect of the intention to treat estimates are not statistically signifi-
cantly different from one another in any of the rows.  
15 The geographic concentration index for poor school-aged people from race r is:  

H sr jr
j

J

=
=
∑ 2

1

.  

In the index, j=1,...,J indexes block groups from the 2000 Census of Population and 
Housing, and is the share of poor school-aged people from race r who live in cen-
sus block j. The basis of the index is the familiar Herfindhal index. Source is au-
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lation is 14 times more concentrated geographically than the corre-
sponding white population, 7 times more concentrated than the cor-
responding Hispanic population, and 6 times more concentrated than 
the corresponding Asian population. In short, the non-black student 
population is not only generally small in the voucher samples, it is 
much less homogeneous in its school experience than the black stu-
dent population. The combination of smaller sample size and greater 
noise is likely to produce results that are not statistically significantly 
different from zero, even if there is a true effect. In short, we would 
be unwise to conclude that vouchers have zero effect on non-blacks; 
a more reasonable interpretation of the evidence is that researchers 
will not discover how vouchers affect them until there is a voucher 
that targets a concentration of them. (Put another way, there is a dif-
ference between a precisely-estimated zero effect and a effect that is 
statistically insignificantly different from zero.)  

 Results similar to those shown in the New York City row of Table 
7 have been criticized by Krueger and Zou (2003); Howell and Peter-
son (2003) have responded to the criticisms at length. Krueger and 
Zhu argue that the New York City results are “so sensitive” to 
changes in the definition of black ethnicity “that the provision of 
vouchers in New York City probably had no more than a trivial effect 
on the average test performance of participating Black students.” 
Krueger and Zou made two main changes to the data: they included 
students without baseline scores (primarily kindergarteners) and they 
recoded students’ racial and ethnic identities. The first change, in and 
of itself, did not significantly alter the results, so it is not worth dis-
cussing further. It is only by combining the first change with the sec-
ond change that Krueger and Zhu generate statistically insignificant 
results with the New York City data.  

 
 

 
thor’s calculations based on Summary Tape File 3 United States Census of Popula-
tion and Housing (2000). 
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Howell and Peterson use the United States Census definition of 
Hispanic and use three standard methods of identifying a student’s 
race: self-identification, race of the custodial parent, and race of either 
parent.16 With all of these classifications, they obtain results similar to 
those shown in the New York City row of Table 7. Krueger and Zhu, 
in contrast, reclassify as black some people whom the Census defines 
as Hispanic. They also classify mixed-race students who have a black 
father as black, even though they use only the custodial parent’s race 
(usually the mother’s race) for all other mixed-race students. It is 
standard social science practice for a researcher to maintain an arms-
length relationship between his creation of variables and his results. 
That is why we adopt Census or other standard definitions of many 
variables: it makes it impossible for us to adjust the construction of a 
variable to generate a particular result. That is also why we prefer to 
treat groups symmetrically when constructing variables. Once we al-
low ourselves to create novel classification schemes for standard data 
and to use a different method of classification for each group, we 
have so many degrees of freedom that our decisions control our re-
sults. In short, social scientists have developed protocols to unmask 
specification searching. The Krueger-Zhu classification scheme has 
never been used before, arbitrarily violates standard classification of 
Hispanics, and deals asymmetrically with blacks. With the wide lati-
tude for specification searching they allow themselves, it is not sur-
prising that Krueger and Zhu find a particular specification that gen-
erates statistically insignificant results. This could not be described as 
a situation, however, where results were highly sensitive to reasonable 
variations in the specification.  

3.2. Achievement gains may be concentrated among students 
particularly likely to be exploited now  

I have suggested that there may be an econometric interpretation of 
the difference in results for black students, but a structural interpreta-
tion may also be correct. We may speculate that, owing to discrimina-
tion in the housing market, poor blacks are less able to exercise Tie-
bout choice (choosing a school by choosing a neighborhood) than 
non-blacks. We may also speculate that, owing to discrimination by 
teachers and administrators, staff feel more comfortable underserving 

 
16 That is, if the two parents are of different races, Howell and Peterson try letting 
one race “dominate” the other and then they reverse the procedure. 
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students and taking rents when they work in schools that serve black 
students, as opposed to non-black students. Under either scenario, 
vouchers would plausibly constitute a greater positive shock to blacks’ 
choice sets than they would to non-blacks’ choice set. 

 3.3. Evidence based on similar “control” schools 

On the question of whether students’ achievement rises when they 
attend choice schools, there can be little doubt that our best evidence 
is that based on randomly assigning applicants to a control group. 
Nevertheless, it is interesting to examine some other evidence, based 
on finding local schools whose student populations closely match 
those of a choice school, at least on observable characteristics, such as 
race, poverty, and neighborhood. Of course, the worry with this type 
of evidence is that the students who attend choice schools will be un-
observably more able or motivated (positive selection bias). There-
fore, rather than present a great deal of such evidence, I present just 
the interesting example of Edison Schools.  

Edison is interesting for three reasons. First, it is a for-profit 
school management company, an organization that is unusual in the 
US, where most choice school operators are non-profit organizations 
or “grassroots” organizations made up of parents, community leaders, 
and former public school teachers. Second, Edison is convenient for 
the purposes of evaluation because it offers consistent data, yet its 
schools are widely dispersed geographically (they operate in 23 states) 
and are subjected to a variety of local choice conditions. Edison oper-
ates several “flavors” of charter school and several “flavors” of 
schools subject to intra-district choice, but in all cases, Edison sur-
vives on a fixed fee per student basis (usually about 75 percent of lo-
cal per-pupil expenditure). Its schools are run with a consistent model 
of school management, and its students are generally from low to 
very-low income backgrounds. These features are useful for an 
evaluation in which one proposes to estimate a single “choice school 
effect” using schools from a variety of areas. Third, and most impor-
tant, Edison appears to experience negative selection of students, 
based on both their observable and unobservable characteristics. This 
is not surprising, given that Edison is often hired to “turn around” 
failing schools or manage charter schools in troubled neighborhoods. 
On the observable characteristic of baseline scores (scores measured 
in the year previous to entry at Edison), Edison students score 12 na-
tional percentile rank points below other students in their districts and 
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are 11 percent less likely to be judged proficient level on criterion-
referenced tests. Moreover, for states in which we have longitudinal 
data about students prior to their entry at Edison (Texas, Michigan, 
Illinois, Massachusetts), we find that their individual trajectories are 
more negative, prior to entry, than those of other students in the pub-
lic schools from which they are drawn. That is, we do not know ex-
actly why future Edison students are on bad trajectories, but the un-
observable determinants of their achievement are evidently problem-
atic. For now, let us simply say that comparisons between Edison’s 
schools and closely matched comparison schools are more likely to 
suffer from negative selection bias than positive selection bias.  

For comparing Edison students to others, I adopted the following 
methodology. I obtained test score data, which was verified for accu-
racy by the Rand Corporation, from the Edison 2003 Annual Report. 
For each school in which Edison operates, I collected data on the 
demographics and achievement of regular public schools in its dis-
trict. For each school, I then used the Abadie, Drukker, Herr, and 
Imbens (2002) bias-corrected matching estimator to estimate the se-
lected average treatment effect for each Edison school and up to 
three best matches from its district. The variables used for both the 
matching equation and bias correction were grade-by-school level co-
variates: the percentage of students who were poor, black, Hispanic, 
Asian, limited in their English proficiency, or classified as special edu-
cation students.17 The estimated effect of being in an Edison school 
was then averaged over all schools and grades.  

Table 8 shows the estimated effect of being in an Edison school, 
as opposed to a regular public school in the same district. The three 
columns show results for one, two, and three school matches per 
Edison school.  

 
17 Poor children are defined as those who qualify for the free or reduced-price 
lunch program in the United States. To qualify, their families must be within 175% 
of the federal poverty line. Students who are classified as “limited English profi-
cient” (LEP) or “special education” are done so using the local district’s standards, 
in both Edison and regular public schools. This does not pose a problem for select-
ing comparison schools, because the classifications are always the same for all the 
observations within a probit regression. 
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Table 8. Estimates of how students’ achievement changes 
when he attends an Edison-managed choice school 

Schools that measure performance using national percentile rank scores 
 
 Number of public schools in district 

matched to each Edison school 
 1 2 3 
Coefficient on the indicator variable for 
Edison school  

2.731 
(.224) 

2.720 
(.217) 

2.711 
(.202) 

Covariates used for matching and bias 
correction 

yes yes  yes 

Schools that measure performance using percentage of students at or above profi-
ciency 
 Number of public schools in district 

matched to each Edison school 
 1 2 3 
Coefficient on the indicator variable for 
Edison school 

2.144 
(.252) 

2.109 
(.242) 

2.006 
(.234) 

Covariates used for matching and bias 
correction 

yes yes  yes 

Source: Author’s regression analysis of data in Edison Schools (2003), combined with elec-
tronic data from 23 states’ school performance reports. To conserve on space, these elec-
tronic data are not separately listed in the References, but are listed in Edison Schools (2003). 
The covariates used for matching and bias correction were at the grade-by-school level and 
were the percentage of students who were poor, black, Hispanic, Asian, limited in their Eng-
lish proficiency, or classified as a special education student. 

 
Table 8 has an upper and lower panel. This is because the regular 

public schools in some states have their achievement reported in na-
tional percentile rank scores, while others have achievement reported 
by the percentage of students who reach proficiency. To facilitate 
comparison between its schools and local schools, Edison reports 
achievement for each of its schools in whatever metric is used in the 
state. There is no simple way to translate achievement based on profi-
ciency levels into national percentile rank scores, so the top panel of 
Table 8 shows results for Edison schools that use national percentile 
rank scores. The bottom panels shows results for Edison schools that 
report the percentage of students who attain proficiency.  

One thing we immediately observe in Table 8 is that the achieve-
ment effect of attending an Edison school is not particularly sensitive 
to whether one, two, or three matches were used. Thus, I will focus 
on the results in the left-hand column, which are the most straight-
forward to interpret. Compared to students at the best matched 
school, Edison students score about 2.7 national percentile rank 
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points higher and are 2.1 percent more likely to be judged proficient 
on their state’s exams. As mentioned above, these estimates are likely 
to suffer from some negative selection bias.  

3.4. Remembering that it is productivity that matters  

At the outset of this section, I stated that it was wrongheaded to make 
simple achievement comparisons when productivity comparisons are 
what we need for policy making. Thus, before leaving this section, let 
us consider what we have learned about the relative productivity of 
public schools and choice schools. Indeed, for the sake of this com-
parison, let us focus on the result that the achievement of students at 
choice schools is certainly no lower on average than it would be at 
public schools. If we say that achievement is roughly the same, then 
the difference is productivity is a function of the difference in average 
inputs. For instance, in the five cities listed in Table 7, the public 
schools spent an average of USD 9,662 per student and the voucher 
schools spent an average of USD 2,427 per student (this is spending, 
which is greater than tuition).18 These spending numbers, combined 
with achievement that we will call 18 equal, suggest that the voucher 
schools were 298 percent more productive. When interpreting this 
number, remember that we have already controlled for differences in 
student ability and motivation through the randomization. Also re-
member that voucher students were never the richer and easier-to-
educate students in the public schools. Even if we think that the 298 
percent measured difference in productivity is somewhat off, it is very 
unlikely that the true productivity difference is zero or small.  

4. Do voucher and charter schools “cream-skim”? 

Economic models predict that school choice programs can affect the 
allocation of students among schools in a wide variety of ways, de-
pending on assumptions about (a) the amount of money that follows 
a student, (b) the relationship between a student’s voucher (charter 
school fee) and his characteristics (family income, special education 

 
18 The cost per student can be greater than the voucher per student, owing to reve-
nue that some private (especially religiously-affiliated) schools receive from dona-
tions. Note that I have weighted the data for each city by the size of the sample 
studied in the city, rather than by the total enrollment of the city. This is because 
the finding on achievement is based on the samples studied. Thus, for our pur-
poses, Dayton–say–is not worth a tiny fraction of what New York City is worth. 
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status, and so on), (c) whether the voucher (charter school fee) is af-
fected by the characteristics of the student’s neighborhood, sending 
school, or receiving school, (d) whether choice schools can exercise 
selection, (e) the political process that determines how the loss of stu-
dents to choice schools plays out in government support for regular 
public schools, (f) the relationship between the local housing market 
and support for regular public schools (which usually depend on 
property taxes), and (g) the importance and functional form of peer 
effects. There are no general predictions about allocation effects. Al-
most any interesting and plausible allocation equilibrium can be gen-
erated with the right set of assumptions about factors (a) through (g) 
above. 

4.1. Approaches to dealing with the multiplicity of allocation 
outcomes 

There are three useful approaches that economists can take for deal-
ing with this great multiplicity of possible allocation outcomes. The 
first is to admit that theory usually offers us a array of predicted out-
comes and to therefore proceed in a purely empirical fashion, describ-
ing the allocation outcomes we see and attempting to identify patterns 
when possible. The second is to design choice programs so that they 
satisfy certain assumptions and produce a desirable set of allocation 
outcomes. The third is to derive outcomes for a set of assumptions 
that are as realistic as possible for parameters and relationships where 
we have evidence (for instance, making assumptions about the initial 
distribution of students or house prices based on actual data) and to 
test a wide variety of assumptions for parameters and relationships on 
which we have little or no evidence (for instance, the importance and 
functional form of peer effects). 

Some economists have taken a fourth approach, which is to derive 
outcomes for a set of assumptions that are obviously unrealistic but 
that generate tidy or dramatic outcomes. The kindest way to look at 
such approaches is that they were a necessary, early stage of investiga-
tion that helped us to develop our tools and appreciate the multici-
plicity of allocation outcomes. For instance, in a paper early in their 
agenda, Epple and Romano (1998) derived outcomes for a model in 
which there was only one public school (so that the public sector me-
chanically had no sorting), there were a great many private schools 
(allowing tremendous opportunity for sorting), and in which peer ef-
fects on achievement always satisfied single crossing (a higher ability 
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student always benefits more from getting another high ability peer 
than a lower ability student does, no matter what the initial distribu-
tion of peers). Moreover, in their model, the public school lost its en-
tire per-pupil spending when a student took a voucher despite the fact 
that the voucher was only a small share of per-pupil public spending! 
Each one of these assumptions that can be compared with reality is 
grossly unrealistic. The assumption that cannot be compared with re-
ality is the one about peer effects, and it is a very restrictive assump-
tion. We have no evidence on which to base such strong functional 
form assumptions. Such papers undoubtedly helped economists de-
velop their tools for analyzing school choice, so we must be grateful 
that they were written. However, in retrospect, it is difficult to do 
much with their results. After all, there are an infinity of sets of unre-
alistic assumptions. Why should we privilege one set of unrealistic 
assumptions over the infinity of others? 

In this paper, I will take a variant of the first, or purely empirical, 
approach. Cream-skimming is not a general prediction of choice mod-
els and tends to occur in models in which the public school system 
allows very little sorting, voucher eligibility is broad, vouchers are uni-
form in size, and peer effects exhibit single-crossing. Nevertheless, 
the common person is more likely to worry about cream-skimming 
than about other allocation outcomes. So, I will privilege this poten-
tial outcome and look for patterns of it in the data from actual re-
forms. 

4.2. Evidence about cream-skimming from patterns of race, 
ethnicity, and poverty 

In practice, it is quite easy to look for these patterns on dimensions 
like students’ race and poverty (see below for achievement). This is 
because we can observe the race and poverty of students who partici-
pate in choice programs, observe the race of poverty of students who 
remain in the schools from which the programs draw, and reasonably 
assume that students’ race and poverty status do not change over 
time. Such investigations are imperfect—factors other than choice 
reforms may affect the racial and poverty composition of a regular 
public school and children in choice schools would not necessarily 
attend the regular public schools in the absence of the reform. Never-
theless, we can learn something from these simple comparisons. 

Table 9 shows such an analysis for all of the charter schools in op-
eration in the 2000-01 school year. It shows the odds ratio that a stu-
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dent is black, Hispanic, or poor, relative to the district in which his 
charter school is located (“District” column) or relative to the public 
school that is physically nearest to the charter school (“Nearest 
school” column).19 The odds ratio is the ratio of the probability that 
the student is, say, black, given that he is enrolled in the charter 
school, to the probability that he is black given that he is in the dis-
trict (nearest public school). An odds ratio equal to one means that 
the charter school draws its students in proportion to their propor-
tions in the underlying population. An odds ratio greater than one 
means that the charter school disproportionately draws, say, black 
students. 

Looking at Table 9, we see that—in both the district and nearest 
school columns—the odds ratio is smaller than one for white stu-
dents and Asian students; substantially larger than one for black stu-
dents; slightly larger than one for Hispanic students; and substantially 
larger than one for poor students. For instance, consider the odds 
ratios for black and poor students. The numbers in the district col-
umn mean that a charter school student is 2.28 times as likely to be 
black and 1.12 times as likely to be poor than a randomly drawn stu-
dent from his district. The number in the nearest school column 
means that a charter school student is 1.38 times as likely to be black 
and 1.09 times as likely to be poor than a randomly drawn student 
from the nearest public school. In short, the evidence in Table 9 
strongly suggests that charter schools are not cream-skimming in any 
conventional racial, ethnic, or economic way. They are disproportion-
ately drawing students who have suffered from discrimination, not 
enjoyed undue preference, in the public schools. 

  

 
19 Readers familiar with charter schools will recognize that both the district and 
nearest school columns represent imperfect exercises. The typical charter school 
student does not look outside his district, but does look at charter schools outside 
the immediate attendance area of his nearest school. Of course, there are students 
who look outside their districts for charter schools, though this is rare except in a 
few states. In Table 10, I look at evidence based on longitudinal data, in which we 
can follow a student anywhere in his state. I identify the nearest school using lati-
tude and longitude data in United States Department of Education (2002a). 
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4.3. Evidence about cream-skimming from longitudinal data on 
achievement 

We would like to look for evidence of cream-skimming on the ability 
dimension. For data reasons, this is possible only for some reforms. 
The difficulty is that students’ achievement obviously can change, so 
we need longitudinal achievement data from both the choice school 
and the regular public schools, and we need to be able to link these 
data so that we can see what voucher or charter schools applicants 
were like relative to their public school peers before applying. A few states 
do maintain such information. Here, I rely on evidence from Chi-
cago-area and Texas charter schools.  

The top rows of Table 10 are based on Hanushek, Rivkin and 
Kain (2002), who look at future charter school student’s performance 
while in the regular public schools. They control for school times 
grade indicator variables, so that a student is being compared to oth-
ers in his grade in his public school. They use performance on the 
Texas Assessment of Academic Skills, standardized so that the each 
grade’s mean score is zero and its standard deviation is one. They find 
that future charter school students do .14 standard deviations worse 
than their peers in reading and .30 standard deviations worse than 
their peers in math. 

Using a similar strategy, I examined future charter school students 
in Chicago. I examine their annual gains on the Iowa Test of Basic 
Skills relative to their peers in the same school and grade. Note that I 
am showing their pre-charter school trajectory, not merely their level, 
relative to their peers. These results are shown in the bottom rows of 
Table 10. I find that, prior to charter school application, future char-
ter school students’ annual gain is 20 percent smaller in mathematics 
and 30 percent smaller in reading than their peers’ average gain.20 

Overall, it appears that choice schools are not cream-skimming in 
the US. The evidence mentioned above on Edison Schools confirm 
this. If anything, choice schools are disproportionately drawing stu-
dents who are generally considered to be less desirable or who are 
already experiencing achievement problems. 

 
20 The source is data from the Chicago Public Schools for a study in progress. The 
study focuses on charter school students and lotteried-out applicants in Chicago. 
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Table 10. Evidence on cream-skimming from students’ 
achievement performance of future charter school students 

relative to their fellow students, while in regular public school 
previous to attending charter school  

 
Source Subject Coefficient on 

being a future 
charter school 
student 

School times 
grade fixed 
effects  

Hanushek et 
al. (2002) using 
Texas longitu-
dinal data 
 

Reading, grades 4-7 measured in 
standard deviations 
 
Math, grades 4-7 measured in 
standard deviations 

-.14 
(.08) 
 
-.30 
(.10) 

yes  
 
 
yes 
 

Author’s calcu-
lations using 
Chicago longi-
tudinal data 
 

Reading, grades 3-8 measured in 
share of average annual gain for 
peers in same school and grade 
 
Math, grades 3-8 measured in 
share of average annual gain for 
peers in same school and grade 

-.30 
.09) 
 
 
-.21 
(.08) 
 

Yes 
 
 
 
yes 

Sources: The upper rows are based on Hanushek et al. (2002). The lower rows are 
based on author’s calculations using data from the Chicago Public Schools. 

 
A reader might reasonably respond to this evidence with: “Of 

course the choice schools are drawing students who are minorities, 
poor, and low achieving. This is because the programs are designed to 
make them eligible and because students who are doing well in their 
regular public school are not going to switch schools when they typi-
cally take only part of their funding with them.” I agree and empha-
size that this was my original point. We do control the allocation ef-
fects of choice programs when we design them. A multiplicity of out-
comes are available. Only by ignoring both theory and evidence could 
we believe that a single allocation outcome, such as cream-skimming, 
is a general outcome of school choice. 

5. Final thoughts on school choice and competition 

Using data from American school choice programs, I have attempted 
to answer a few basic questions on school choice. A wealth of impor-
tant and complex questions remain. Some of these questions may be 
answerable with data from school choice programs from around the 
world. The more variation we see in program design, the better we 
can investigate complex questions about finance, sorting, peer effects, 
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and the supply of choice schools. No program can contain the full 
variety of features, so we need to be able to learn about one feature 
here and another there. Nevertheless, if we are to make progress, re-
searchers must subject themselves to the discipline of clearly describ-
ing the structure of programs, the incentives they generate, and the 
environment in which they operate. Only if we describe programs 
with measures that are clear and relatively universal can we aggregate 
up evidence from many studies. The self-discipline of researchers will 
largely determine whether the analyses of the next several years leave 
us with a muddle of evidence or greatly increase our understanding of 
school choice. 

One decade’s experience of school choice has, however, allowed 
us to learn a good deal. Evidence from these first-generation school 
choice programs has answered simple questions like whether stu-
dents’ achievement improves when they attend choice schools (appar-
ently, yes, for the typical student eligible for choice programs now), 
whether public schools can respond to competition constructively 
(apparently, yes), and whether choice schools do cream-skimming 
(no, for programs designed as existing choice programs are). These 
answers should give us the confidence to design second-generation 
programs that are larger, better financed, and more ambitious in tack-
ling issues like compensatory funding and varying vouchers with stu-
dent and school characteristics. 
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