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Abstract

One of the most important exogenous shocks to state government finances over the last
40 years has been court-ordered school finance reform (SFR). Previous studies have
found that state expenditures on education becamemore redistributive in states with SFR.
Theory would seem to indicate that this shock to the distribution of state expenditures
across income groups should lead to a change in the redistributive nature of state tax
systems. We investigate whether states subject to SFR altered their tax systems to be
more or less progressive. We find that SFR is associated with an increase in the
progressivity of individual income taxes but no change in the progressivity of general

sales taxes
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1 Introduction

One of the most important exogenous shocks to state government finances over the last 40 years
has been court-ordered school finance reform. Murray, Evans and Schwab (1998) document no
fewer than 90 suits brought forth in 43 states from 1971 to 1996. They and other authors have
examined the effect of these court cases on the distribution of spending across school districts and
on revenues and non-education spending of state and local governments.! These earlier studies
conclude that court-ordered school finance reform has significantly altered the distribution of
state expenditures on K-12 education, making state aid more redistributive.

As state spending becomes more redistributive, state governments might choose to alter the
distribution of their revenues as well, but in what direction? One theory that might shed light on
this question is the Tiebout model (Tiebout, 1956). A key assumption of the Tiebout model is that
there are numerous jurisdictions offering a wide array of tax-expenditure packages. In a Tiebout
world, jurisdictions compete with one another for residents and the result is that tax prices for
public goods and services are competed down to where the taxes paid equal the benefits of the
goods and services provided, i.e., jurisdictions practice benefit taxation. If one set of resident
taxpayers benefits more than another set from a shock to expenditures, we would expect to see a
commensurate change in taxes that keeps benefits in line with taxes, else the state would expect
to lose residents to other states.

As states try to align benefits with taxes, a shock, such as school finance reform, that causes
a change in the distribution of state expenditures should also cause a change in the distribution
of state taxes. As noted above, others have documented that school finance reform results in a
more progressive distribution of state expenditures on education, i.e., more generous state aid
to poorer school districts. In response, states might make their tax systems less progressive,

in order to compensate residents living in richer school districts for their losses in state aid.

Tn addition to Murray, Evans, and Schwab (1998), see Card and Payne (2002) and Baicker and Gordon (2006).



Alternatively, they might make their tax systems more progressive, if the more redistributive state
aid results in an improvement in schools in the poorer districts and there are spillover benefits to
households living in the richer districts. In any event, a significant shock to the distribution of
state expenditures should result in a corresponding change in the distribution of state revenues.
Optimal tax theory may also shed light on our question. Mirrlees (1971) suggests that state
governments may respond to the exogenous shock in expenditures (transfers) by adjusting the
distribution of both taxes and transfers to return to the optimal degree of progressivity. Baicker
and Gordon (2006) find that states adjust the distribution of expenditures on other goods and
services in response to school finance reform. The focus of our paper is to examine the nature of
the changes in the distribution of state tax revenues in response to an equalizing change in state

expenditures brought about by school finance reform.?

2 Method

Our entities of interest are state governments, as opposed to the combined state and local sector.
We have several reasons for this focus. First, by focusing on state-government-only revenues we
are able to examine the taxing behavior of a political entity (a taxing jurisdiction). Since a state
has only limited influence over the decisions of its local governments, it is difficult for a state to
control the tax liabilities arising from the combined state and local sector. Related, while school
finance reform has large implications for local school districts, it is the state government — not
the combined state and local sector — that is responsible for responding to state supreme court
decisions. Second, while it would be interesting to examine the implications of school finance
reform for property taxes, the level and progressivity of property taxes result from decisions by
both the state and its local governments. The state can set limits and requirements affecting the

property tax in general, but each local taxing jurisdiction ultimately determines the tax. Even in

2The school finance reforms of the last 40 years occurred during a period when the federal tax structure was
becoming substantially less progressive (Piketty and Saez (2007)).



California, where the constitution limits the local property tax rate to one percent statewide, local
governments have devised means of subverting the constraint.®> Third, because they are local
taxes, effective property tax rates vary from one local jurisdiction to the next within the same
state and can change from year to year. Thus, even if we wanted to examine the implications of
statewide school finance reform on local property taxes, changes in average property taxes are
not the result of state policy decisions but instead reflect the independent decisions of thousands
of local governments.

States rely on a multitude of different revenue sources, but they raise nearly 50 percent of
total general own-source revenues from two sources: the general sales tax and the individual
income tax. In 2007, in aggregate in the U.S., states raised 23 percent of own-source revenues
from the general sales tax and 26 percent from the individual income tax.* We focus our attention
on changes in the progressivity of these two revenue sources, in part because they represent the
lion’s share of state revenues, in part because it is relatively straightforward to calculate average
tax rates for these two taxes, and in part because the other revenue sources employed by the states
are numerous and individually contribute very small shares to total own-source revenues.

Our proposed approach to address the question of the tax progressivity implications of an
equalizing shock to the distribution of state expenditures relies heavily on the idea that court-
ordered school finance reform is an exogenous shock to the distribution of state expenditures,
rendering state expenditures more progressive (pro-poor). This statement has several ideas that
require documentation. First, when a state is ordered by the court to reform its school finance sys-
tem, its primary tool is state aid to local school districts. Because state aid to schools comprises
a large share of state expenditures (16% of total state expenditures in the 48 continental states in
2007, which is down from 21% in 1980), state expenditures overall become more pro-poor when

state aid to schools becomes more equalizing.

3See Brunner and Sonstelie (2003) who analyze the phenomenon of voluntary contributions by parents to their
public schools.

“These shares were nearly exactly switched in 1980 with the general sales tax contributing 26 percent and the
individual income tax contributing 22 percent of total own-source revenue in that year.



Several authors, including Card and Payne (2002) and Murray, Evans, and Schwab (1998),
have documented that court-ordered school finance reforms do indeed make state spending on
education (state aid) more equalizing. For example, Murray, Evans and Schwab examine four
different measures of inequality in spending across school districts in a state and find that, in
each case, inequality declines after a state’s education financing system is overturned in a court
decision. Card and Payne find that state support per student became more equalizing (i.e., became
more negatively associated with district family income) over the 1980s and that the shift was
most pronounced in those states whose systems were declared unconstitutional. Further, they
conclude that “equalization of spending leads to a narrowing of test score outcomes across family
background groups” (page 49), thus providing evidence that equalization has real effects on
outcomes for poorer families.

Finally, we follow Card and Payne (2002) and Baicker and Gordon (2006) in arguing that
court-ordered school finance reforms can be taken as exogenous to state fiscal decisions. Baicker
and Gordon estimate a regression of court-ordered school finance reforms on a set of variables
characterizing provisions in states’ constitutions and state demographic variables and conclude
that their results corroborate “the findings of previous research that SFEs [school finance equal-

izations] are largely unpredictable.” (page 1522)

3 Institutional setting

In Table 1 we list 19 states where, according to our sources (listed in the notes to the table), the
state supreme court overturned the school finance system at least once between 1980 and 2007.
The 19 states represent every region in the country and the timing of the decisions varies over
our 27 year period. We use this cross-state and cross-time variation in our empirical strategy.
Table 2 displays figures on state intergovernmental expenditures for education (essentially,

state aid to school districts for K-12 education) in the years 1980, 1992, 2000 and 2007. The first



row displays figures for the 48 continental states. In per-capita terms, state aid to school districts
increased steadily over the period. State aid to school districts as a share of total state general
expenditures bounced between 15 and 19 percent. As a share of local expenditures on education,
state aid represented between 60 and 67 percent, depending on the year.

In the remaining rows we examine the same variables for four subsets of the 48 states: the
states that experienced their first (in the period of our study) court-ordered school finance reform
(SFR) between 1982 and 1992; the states that experienced their first SFR between 1993 and
2000; the states that experienced their first SFR between 2001 and 2007; and the states that did
not experience SFR during the period of our study. Looking across the rows one can see that
trends in the variables vary across the groups of states defined by their SFR status. For example,
state education spending per capita increased by 56 percent (from $541 to $844) between 1980
and 1992 for the eight states that experienced SFR in that decade, but increased by 41 percent or
less for the three sets of states that did not experience SFR between 1980 and 1992. This finding
that state education spending went up by more in states with SFR than in those without is also
true for the 1992-2000 period, but it does not hold for the 2000-2007 period. Similar patterns
can be seen for the other two variables displayed in the table.

These descriptive figures are suggestive of a relationship between school finance reform and
increased state aid for education, findings reminiscent of Murray, Evans, and Schwab (1998) and
Card and Payne (2002). In the remainder of the paper, we pursue our investigation of a possible
effect of school finance reform on the progressivity of state individual income taxes and state

general sales taxes.

4 Data and variable construction

We begin by calculating average tax rates of households of varying incomes for both the individ-

ual income tax and the general sales tax. We use these average tax rates to measure the degree of



progressivity of each tax.

Average tax rates and therefore progressivity will vary across states at any one time because
of (1) differences in the states’ tax structures (i.e., tax rates, exemptions, deductions, credits) and
(2) differences in taxpayers’ attributes (e.g., children, non-wage income, owning vs. renting).>
Taxpayer attributes include both income and non-income determinants of tax liability. For ex-
ample, two households with identical incomes facing the same income tax rates and tax base
definition may have different tax liabilities and thus different average tax rates if one household
has dependent children and the other does not. Households with identical total expenditures fac-
ing identical sales tax rates and sales tax base definitions can have different average general sales
tax rates if one household devotes a larger share of its expenditure to non-taxable goods and ser-
vices. Thus, cross-state differences in taxpayer attributes can cause two states with identical tax
rates and tax base definitions to have different distributions of average tax rates and thus different
degrees of tax progressivity.

Average tax rates and progressivity will differ within a given state over time for two reasons:
(1) changes in the state’s tax structure over time, and (2) changes in the underlying economy and
taxpayer attributes, importantly, changes in the income distribution and consumption patterns
over time. Changes in the tax structure have a straightforward link to changes in progressivity;
the link between changes in the distribution of taxpayer attributes and progressivity is a bit more
indirect. A few illustrations are helpful. If the income distribution shifts right (and the state does
not adjust its standard deduction and tax-rate brackets), a state’s income tax system will become
less progressive. Similarly, assuming households with higher incomes spend more on services,
the shift over time in consumption from goods to services will cause the sales tax to become less
progressive in those states that do not tax services under the sales tax. In essence, the inertia of
tax structures in the face of underlying changes over time in the economy can be as significant a

policy choice as an increase or decrease in tax rates or tax base exemptions.

>See Hayes, Lambert, and Slottje (1995) on the importance of taxpayer attributes in measuring progressivity.



We employ data on the national distribution, rather than state distributions, of taxpayer at-
tributes in measuring the degree of progressivity of each state’s income and sales taxes. Using the
national distribution ensures that measured cross-state variation in tax progressivity is caused by
cross-state variation in tax structure rather than differences in the states’ underlying economies.

We measure the degree of progressivity of states’ individual income tax and general sales tax
at four points in time: 1980, 1992, 2000, and 2007. We selected these four years because of data
availability and the desire to examine long differences in tax progressivity. We prefer to examine
long differences in progressivity because annual differences in tax progressivity are small and
noisy, making identification of small effects difficult. Longer differences in progressivity tend to

be larger and reflect purposeful action or inaction on the part of state government.®

4.1 Individual income tax liabilities

Our national measure of taxpayer attributes for the state individual income tax is derived from the
1980, 1992, 2000, and 2007 Current Population Survey (CPS), March Supplements. The CPS
provides a nationally representative sample of the national population and an estimate of the U.S.
income distribution.” We use NBER’s State TAXSIM program to simulate each household’s state
individual income tax liability in every state. For each household we calculate 164 (=4 years x 41
states within individual income taxes) different (non-zero) average income tax rates by dividing
the generated TAXSIM state income tax liability by household income. To calculate income tax
liability TAXSIM requires information on taxpayer attributes such as the number of children,
owner or renter, marital status, and the composition of household income.®

Some of the taxpayer attributes requested by TAXSIM must be imputed as they are not avail-

able in the CPS. The CPS did not begin separately reporting necessary information such as divi-

®Prior research on the implications of school finance reform also uses long differences. See, for example, Baicker
and Gordon (2006) and Card and Payne (2002).

7Our final estimating sample in each year exceeds 50,000 observations.

8For more information on TAXSIM see Feenberg and Coutts (1993).



dend income, capital gains income, and property taxes paid until 1992. The availability of more
detailed income data is why we choose 1992 rather than 1990 for our long differences. Further,
the CPS does not contain information on mortgage interest paid, child care expenditures or rent
paid, all of which can affect state income tax liability. We use the Consumer Expenditure Sur-
vey (CES) Interview data to impute these values for CPS households. Details on our imputation
methods are available in the appendix. Table 3 provides details on the average attributes of CPS

households by income decile in 1980 and 2007.

4.2 General sales tax liabilities

Cross-state differences in general sales taxes are caused by differences in tax rates and the ex-
clusion or inclusion of different types of expenditures in the sales tax base. We compiled data
on states’ definitions of sales tax bases and sales tax rates for 1980, 1992, 2000, and 2007. State
differences in the exemption of food for home consumption and services from taxation drive
most of the cross-state variation in tax base definitions. Although there have been few substan-
tive changes in state taxation of services during the period 1980-2007, six states have elected
to remove food for home consumption from the sales tax base.” In all, 35 states increased their
general sales tax rate during the period.

We use another nationally representative survey, the Consumer Expenditure Survey Inter-
view data, to measure taxpayer attributes for the state general sales tax for 1980, 1992, 2000,
and 2007.'° We use the CES to divide household expenditures into four mutually exclusive cat-
egories: core, food at home, taxable services, and non-taxable expenditures. Taxable services
are a subset of all services in the CES that in the authors’ judgement are typically taxed under
state general sales taxes. Non-taxed expenditures are all categories within CES that the authors’

judged as not generally being taxable under state general sales taxes. We assume core expendi-

9These six states are GA, NC, NE, NM, SC, and WY.
190ur final sample in each year includes over 3,000 observations.



tures are taxable in all states with a general sales tax. States differ in whether they include food
at home and taxable services in their tax bases, and we assume that no states tax the category
non-taxable expenditures. We define 22 states as taxing all expenditures on services in the cate-
gory taxable services.!! Since we have found no substantial changes in taxation of services, we
assume that these 22 states tax services in all four years and that the remaining 22 states never
tax services. In reality, there are substantive cross-state differences in which services are and
are not taxed. Unfortunately, even if we described exactly the services that each state taxed, we
would be unable to match these services to categories of expenditures in the CES. Thus, we rely
on these four uniform categories to define state sales tax bases.

For all CES households we estimate their sales tax liability in every state and calculate 176
(4 x 44) different (non-zero) average tax rates for each household. Sales tax liability for a par-
ticular state is estimated by multiplying a household’s taxable expenditures in that state by that
state’s sales tax rate. In states where food is taxed at a lower rate, we multiply expenditures for
food at home by the different tax rate. Table 4 provides details on the average attributes of CES

households by income decile for 1980 and 2007. See the appendix for more details.

4.3 School finance reform

We create a binary variable to capture the timing of a court’s overturning a state’s school finance
system. This variable, called school finance reform (SFR), takes on a value of 0 in the years be-
fore a court finds a state’s system to be unconstitutional and a value of 1 for years after the state’s
system is overturned by the courts. So, for example, California first had its system overturned
in 1971 and thus SFR equals 1 for California in all four years in our study (1980, 1992, 2000,
and 2007). As another example, Texas first had its system overturned in 1989 and thus its SFR

equals 0 in 1980 and 1 in 1992, 2000, and 2007.

'We define these states as taxing services: AR AZ CT FL IA KS LA MN MS NJ NM NY OH PA SD TN TX
UT WA WIWV WY.
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Our method of defining the SFR variable as turning on and staying on once a decision is
handed down is identical to the school finance indicator variables used by Murray, Evans, and
Schwab (1998) and Baicker and Gordon (2006). During the period 1980-2007, 13 of the 19 states
with overturned systems had their systems over turned more than once. Like these other papers,
our SFR variable uses only the first instance of the overturning of a school finance system.

A few of our SFR dates differ from the dates used most recently by Baicker and Gordon
(2006). Our sources for SFR dates are the Educational Statistics for 1970-1999 and the National
Access Network, Teachers College, Columbia University for 2000-2009. Table A.1 in the ap-
pendix describes the differences in SFR dates between our paper and Baicker and Gordon (2006).
In only four states—NC, KS, NJ, RI—do these differences in dates result in substantive changes
in the SFR variable.'?

We use Figure 1 to examine the validity of our SFR dates. The figure shows per-capita state
aid for education for eight states. Six of these states experienced a court-ordered school finance
reform, whose date is represented by the solid vertical lines in the figure. In four of the six SFR
states, the date of reform produced a large discrete jump in state aid to local school districts. In
the other two of these six states, there is no obvious alternative date that produces a large discrete
jump. Two states—MN and MI—in the figure did not experience a court-ordered school finance
reform. Of course, increases in state aid for education can occur in the absence of court orders,

as is the case with Michigan.

5 Results

Our aim is to explore whether changes in the progressivity of state tax systems are systematically

related to a state supreme court finding that the system of funding schools is unconstitutional.

12To be sure that these date differences do not affect our results, we re-estimated our model using the Baicker
and Gordon (2006) dates through 1997 (as far as they go) and our dates from 1998-2007. Our conclusions do not
change.
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If states attempt to align benefits with taxes, we would expect states with court-ordered school

finance reform to adjust the redistributive nature of their taxes.

5.1 Estimation of income tax and sales tax progressivity

We first measure the degree of progressivity of state taxes. We proceed by estimating the fol-
lowing regression equation separately for both the individual income tax and the general sales

tax.

AT Ry st = sy + Bsilnt + Un sy (1)

where h indexes households, s indexes states, and ¢ indicates the year.

The dependent variable (AT R) is the average tax rate (tax liability divided by income) and
the regressors are a constant and household income in thousands of real dollars (I).!* For each
tax for each state, we estimate four s, one for each of the four years in our data. 3, represents
the increase in the average tax rate due to a $1,000 increase in real household income. A negative
value for /3 indicates that the tax system is regressive, i.e., that average tax rates fall with income.
If 3 is positive, the tax system is progressive, and the higher is 5 the more progressive is the
tax.!4

Table 5 presents the estimated income tax s for the 41 mainland states with individual in-
come taxes. The results suggest that states’ income tax systems, although progressive, have
become less progressive during the period 1980-2007. On average (see the last row), state

progressivity declined by 41%. Only 9 states increased the progressivity of their income tax.

In 1980, Minnesota’s average income tax rate increased by 0.0473 percentage points for every

3Income equals income from all sources except capital gains. We consider capital gains when determining tax
liability but do not include it in the denominator of AT R because large negative values for capital gains do not
reflect taxpayer income.

“This is a standard method of measuring progressivity. Card and Payne (2002), for example, use a similar
regression to estimate the redistributive character of school finance systems.
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$1,000 of additional real household income. By 2007, the 3 coefficient suggests that the average
tax rate increased by 0.0192 percentage points for every $1,000 of additional household income;
representing a 59% reduction in the degree of progressivity of Minnesota’s individual income
tax.

As discussed above, changes in the states’ individual-income-tax s from 1980 to 2007 could
be caused by changes in the states’ income tax structures or changes in the underlying economy
(i.e., taxpayer attributes). To isolate the contribution of changes in tax structure, we re-estimate
the [-regressions holding taxpayer attributes constant over time. In the final column of Table 5
we display S-regression results estimated holding taxpayer attributes constant at their 1980 level.
For all but two states we find that income tax progressivity increased. These results demonstrate
that, although state governments altered their tax structures to make them more progressive,
changes in the underlying economy more than fully counteracted these alterations and produced
less progressive individual income tax systems.

Table 6 presents the estimated income tax (s for the 44 mainland states with general sales
taxes. The results suggest that the general sales tax became less regressive in all 44 states dur-
ing the period 1980-2007 and on average, state general sales tax regressivity declined by 60%.
Note that since all general-sales-tax [3s are negative, a negative percentage change represents a
decrease in regressivity. In 1980, Illinois’s average sales tax rate decreased by 0.0341 for every
$1,000 of additional real household income. By 2007, the 3 coefficient suggests that the average
sales tax rate decreased by 0.0135 for every $1,000 of real household income; representing a
60% decrease in sales tax regressivity.

As with the income tax, changes in the states’ general-sales-tax Js from 1980 to 2007 could
be caused by changes in the states’ sales tax structures (i.e., changes in tax rates or the taxation of
food) or changes in the underlying economy (i.e., taxpayer attributes). To isolate the contribution
of changes in tax structure, we re-estimate the S-regressions holding taxpayer attributes (expen-

diture patterns) constant over time and present the results in the final column of Table 6. These
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results suggest that, holding constant taxpayer attributes at their 1980 levels, sales tax regressiv-
ity declined in only nine states rather than all 44. Six of the nine states with less regressive sales
taxes are states that began exempting food from taxation during the period. One can infer that for
most states increases in states’ general sales tax rates made the sales taxes more regressive but
that changes in the underlying economy more than fully counteracted these tax structure effects.
An example of a change in taxpayer attributes that would make the sales tax less regressive would
be a relatively large shift among high income groups away from consuming food at home and
towards consuming food at restaurants. This shift to eating outside the home causes a relatively
higher share of high-income households’ expenditures to be taxable and increases their average

tax rates relative to those of low-income households.

5.2 The effect of school finance reform on individual income tax progres-
sivity

We use the estimated individual-income-tax /3 coefficients as our dependent variable and include

as our key explanatory variable the binary variable for school finance reform defined above.

We estimate the following regression equation with weighted least squares. Since the depen-

dent variable, [, is an estimate, we use the inverse standard errors from the beta regression as

weights. !>

557t =a+ bSFR57t + - Xs,t + - DYEARt + 55 . 95 + Wg * (95 X YEARt> + €st- (2)

In addition to the school finance reform variable each regression includes a vector of three
year dummies (DY E'AR;), a constant, a vector of state fixed effects (6,), and a vector of several

control variables (X). Our control variables are the state unemployment rate, the percentage

SThis is the approach used by Card and Krueger (1992) and Card and Payne (2002).
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of a state’s population over age 65, and the percentage of a state’s households in poverty. The
unemployment rate controls for cyclical economic trends that could affect states’ income tax
structures. The percentage of households over the age of 65 controls for the political power of
the retired, who might prefer a more progressive income tax system as their income declines in
retirement. The percentage of state households below the poverty line controls for the possibility
that a higher percentage of households in poverty may necessitate a more progressive tax system
to provide benefits to the poor. The interaction 6; x Y E AR, controls for state-specific linear
time trends in income tax progressivity that may be correlated with school finance reform.

Table 7 divides states into four groups according to when and whether or not a state experi-
enced a school finance reform. This table demonstrates that 1980 income tax progressivity was
lower in states that experienced school reform relatively early (between 1980 and 1992). The
difference in the 1980 individual-income-tax (3 between this early SFR group and the no SFR
group is statistically significant. Differences in [ across the other groups are not statistically
significant at 10%. If these initial across-group differences in the income-tax fs are correlated
with persistent differences or trends in progressivity, our regression results will be unbiased only
if they control for state fixed effects and time trends.

The primary results of interest are presented in Table 8. We find a positive association be-
tween state income tax progressivity and court-ordered school finance reform. Column 1 presents
the baseline results with only the three year dummies and state fixed effects as control variables.
The coefficient on SFR is equal to 0.00365, implying that school finance reform is associated
with a 0.00365 increase in a state’s income-tax beta. This represents more than a 50% increase
over the mean income-tax /3 in 2007 and more than a 30% increase over the mean (3 from 1980.
The coefficient is statistically different from zero. The regression in column 2 contains the con-
trol variables but not the linear time trends and produces a similar SFR coefficient. Column 3
incorporates the state-specific linear time trend and the coefficient falls to 0.0030; however, the

variable remains both economically and statistically significant.
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Column 4 presents results from estimating the equation while holding taxpayer attributes
constant at their 1980 levels. This regression continues to control for state-specific linear time
trends. The results suggest that changes in states tax structures, not changes in taxpayer attributes,
drive these results. If taxpayer attributes explained the increase in income tax progressivity, we
would expect this coefficient to be zero. Instead it is 0.00806, which is larger than our other
estimate and statistically different from zero.

Column 5 restricts the sample to fewer years to estimate the regressions on samples similar to
those used by Card and Payne (2002) and Baicker and Gordon (2006). Both of those studies find
that school finance reforms during the periods of their analyses produced substantial redistribu-
tion of state expenditures towards poorer communities. Baicker and Gordon (2006) analyzed the
period from 1982 to 1997 and Card and Payne (2006) analyze the period from 1977 to 1992, so
in column 5 we examine the period 1980 to 1992. The results echo the results in the previous
four columns and the SFR coefficient is still large and statistically significant.

Across the regressions, of the control variables, the unemployment rate is consistently pos-
itive but not significantly different from zero. The coefficients on percentage of the population
older than 65 and the percentage of households in poverty are largely statistically indistinguish-
able from zero, but generally of the anticipated sign. A higher percentage of households in
poverty is associated with a more progressive tax system. Although the sign of the estimated
coefficient is different in column 4, the estimates in columns 2, 3, and 4 suggest that increases in

the percent of the population over age 65 is associated with progressive changes in tax structure.

5.3 The effect of school finance reform on general sales tax progressivity

We use the estimated general-sales-tax 3 coefficients as our dependent variable and include as
our key explanatory variable the binary variable for school finance reform. We again estimate
equation 2 with weighted least squares. Table 9 divides states into four groups according to when

and whether or not a state experienced a school finance reform. Unlike the income tax, sales tax
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progressivity in 1980 is virtually identical across the four groups. This fact suggests that the sales
tax results will not be sensitive to the inclusion of state-specific time trends.

The results in Table 10 suggest no association between state sales tax progressivity and court-
ordered school finance reform. All five specifications produce coefficients close to zero and the
null hypothesis that the true coefficients are zero cannot be rejected. The lack of response of sales
taxes to school finance reform suggests that state policymakers find it easier to adjust aspects of
income taxation (e.g., new or expanded credits and exemptions) than to adjust aspects of sales

taxation.

6 Discussion

We set out to investigate whether court-ordered school finance reform had an impact on the
progressivity of state individual income and general sales taxes. We have uncovered a number of
interesting facts. Among states that have individual income taxes, the distribution of the burden
across households of differing incomes is progressive in every state in each of the four years we
examine. However, in all but nine states the degree of progressivity of states’ individual income
tax systems declined between 1980 and 2007. The general sales tax became less regressive in all
44 states with general sales taxes between 1980 and 2007.

Are the changes in state tax progressivity related to school finance reform and the resulting
change in the redistributive nature of state spending on schools? We find that, relative to states
without SFR, the distribution of individual income tax burdens became more progressive in states
with SFR in the period of our analysis.

There appears to be no response on the part of states subject to SFR with respect to the
progressivity of their general sales taxes. Our different findings with respect to the two major
taxes is likely attributable in part to the relative difficulty of adjusting general sales taxes to affect

a change in progressivity.
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Are all state income taxes progressive because the rich have a higher ability-to-pay or be-
cause the rich enjoy relatively more of the benefits from government services such as education
and infrastructure? The simultaneous determination of states’ expenditures and taxes along with
the impossibility of measuring each citizen’s benefits from public expenditures limits knowl-
edge of the relationship between the benefits from public expenditures and the taxes that finance
those benefits. Court-ordered school finance reform is an interesting “experiment” in this context
because it affords the opportunity to understand state governments’ responses to an exogenous
equalization of state expenditures and presumably the benefits derived from state expenditures.
Our primary finding is that in response to the equalization of state expenditures imposed by court-
ordered school finance reform, states made their individual income tax structures more progres-
sive. In the absence of substantive spillovers or other externalities, the increase in progressivity
appears inconsistent with benefit taxation and the optimal tax framework and consistent with the

ability-to-pay principle.
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Table 1: State Supreme Court rulings overturning school finance systems (1980 - 2007)

State Year(s) of ruling
Alabama 1993, 1997

Arizona 1994, 1997, 1998
Arkansas 1985, 1996, 2002
Connecticut 1985, 1998

Idaho 2005

Kansas 2003

Kentucky 1989

Massachusetts 1993

Montana 1989, 1990, 2005

New Hampshire 1993, 1997, 1998, 2002
New Jersey 1985, 1990, 1994, 1997, 1998, 2000
New York 2003, 2006

North Carolina 2004

Ohio 1997, 2002

Tennessee 1993, 1995, 2002
Texas 1989, 1991, 1995, 2005
Vermont 1997

West Virginia 1984, 1988, 1997
Wyoming 1980, 1995, 2001

Sources: National Center for Educational Statistics for 1970-1999; National Access Network, Teachers College,
Columbia University for 2000-2009.

21



"ON AN ‘S ‘dI sapn[dut £00Z-100Z 4AS LA ‘NL ‘HO ‘HN ‘VIA ‘ZV “TV S9pndul 000Z-£661 4AS AM ‘AM XL IN ‘LN
I LD LV Spn[IUL 2667-0861 ¥AS AAAA PUB XX XX ST8a4 ) U9am)aq paiinddo 381y (YAS) WI0JaI 9dUBUY [00YIS PAIIPIO-1IN0I 1Y SJBIS SpN[oul
AXAAA-XXXX JAS sermrpuadxa Z1-3 JuaLInd [890] JO 95ejuaorad e se a1mipuadxe UOIeonpa [BJUSWIUISA0SIANUI 9)e)s ST aInjIpuadxa [800] JO aIeyS ‘SIe[[op
L00Z [891 UI oI UONEONPd U0 SAINIPUAdXd [BIUSWUIOAOSIIUI JUSWIUISA0S 9)e)s Biided-194 "ejep neaing snsua)) 'S WOIJ SUone[nqe) SIOyiny :S92IN0S

%S9 BLY  WI9 &Noi BST w61 %8I o\eomi 6£6$  898% 889% L9S$ 6c=u
20020861 dAS ON

B8L %YL WL o\owoi 8L  %TT %TC  %TC 7 SSTI$ ¥66$ L¥8S T09$ y=u
£002-100C 448

%69  WBLY %8  %BTIS | BT BGT %ET  %LI | 8S0T$ 188% 96b$ SEvS L=1u
0002-£661 ¥AS

B9 %99 %89  %6S | %ST %8I  %6T %6l | SO0IS S68$ PH8$  IbS$ g =1u
2661-0861 ¥AS

%99  WBLY  BI9 %09 7 BSL w61 %8I %6l 7 G86$  S88% 669% L¥SS gy =u

$2I018' 11V
L00C 000C 7C661 0861 7 L00C 000C cCo661 0861 7 L00C  000C <Co661 0861 sdnoip arers
soryipuadxy [800T Jo areyS  sarmipuadxy 9)e1S [8I0], JO 9% saamypuadxy ende)-1og

(uoneonpyg 0} pry 21e1S) uoneonpy uo saImIpuadxy [BIUSWUIA0SIU] A)BIS T Q[qe],

22



"SUBOW Q10D UTY)IM Juasardal SOLIuo 9[qRL, "g6S ‘G9 = N LOOT PUB 0861 104 "SIB[[OP LO0T [8oI U ST owooul 9Sep, "SdD WoIJ suone[nge) SIOyIny :S90In0g

%bTO'LS BSYOL  BLY6Y %66V  %HEOTT %LO6T LSL'SSS  SSLES v
%1506 BYST6  BOL6Y  %S1'06 %09SY BYTES 6858618  €6T°SOIS 0]
BbILT8 %SY98  BIT'SS  %HTIVS BLTTY BSIVYS 0STL6$S  00L'69% 6
%6S°SL BL6TS  BYOLL %SSIL %HIT8E BI6IS  I8PTLS  €€T9S$ 8
%1¥°0L %B8TIL  BOSLY  %BSTY9  %BLEOE HSOEY  8689S$  901°9v$ L
%bS9°LS BYSOL  BTSTS %BEV'IS %B8ITT BYGIE  99SHP$  S6V°9¢$ 9
%68°CS BOLY9  BTVTY  %BTILOVY  %HTSLL  %SSVYT  SIPYES  vr8°8TS$ S
BLT 1Y BIS'LS  BISTE %OL'6T %BYSTL  BTPST  60C°9C$  €v0TTS 4
PDLSVE %OOYS  BSLTT %EO'ST  %STS %996  88SQI$  9TLYVIS 3
b1SSE BI009  BEL6L  %S60T %8V  %YSY  I8¥1I$ L6LLS (4
%8V CY %TOCY  BEBSL  BOTBL  %ETT  WOTE Tre'es 00€C$ I
L00¢ 0861 L00C 0861 L00¢ 0861 L00¢ 0861 9[99 dwoduy

QWIooUT a5eM-UOU IIM 95  SIQUMOIWOY 9%, SPIY YIm 9, woou] a8ep

L00T PU® 0861 9[199(J Aq Son[eA 95BIoAY ‘soInqLIy JoAedxe], pue Uuonnquisi(] SWoou] :¢ 9[qe],

23



‘srejop 10y Xipuadde 0og sueow [IOIP-UIYIIM JUsa1dal SOIUL S[qR], “ele(] MIIAINNU] AoAINS aImipuadxy Jownsuo) Wolj suone[nge) SIOYINY :S90IN0S

BIOL0S  BTV'LE BTO6TL  %HS8EL %8B0l  %OY'91l  %e09T %YL v

o
—

BeE9S WY1V BEITL  %S6'CT  WBO6C'L  BSITL  BYIVT %00
%E8TS  WBLOTY W68 TT  %OI'VI  BLSB  BOVI WILIT BIB0E
BOLTS  BOL'LE BOV'TL  %I8El  BIV'6  BSLYL %EVIT %0O9'EE
BESTS  WBLEOE  BSLTL  %O0OVI  BCIL6  %ILIT  %00°ST BOLTE
BOLCS  BYILE WBOTTL  %BYEl  %600L BCYIl  B19ST  %OETCE
%e00S  BCLLE BOIET  %OIVI  BOCTT  %BYE9l BHLOST BYYIE
BIT6Y  BCOLE WBOSEL  %BOSEL %S TL  BIIYLL  %99°ST  %TTIE
BIS O BCEOE  B8BEL  WBST'El  BEOET %6I8T  %eS9T BYITE
BYYY  BCBSE WYLV BLIVI %eSYL BCO6BL  BIEIT %60°1E
%08 Sy  BIL'CE  BLTTL  %O0'ST  BSI'El  %BELBT  %SL8T BEIVE

— AN N <t VO >0

L00¢ 0861 L00¢ 0861 L00¢ 0861 L00¢ 0861 [P 2Wosu]

J[qeXB] -UON SIIIAIRS J[qexe], Pooyq 210D
U0 aunjipuadxsy (pjog Jo a8vjuaoiag

L00T PUB 0861 Q199 AQ sonjeA o3eIoay ‘sainquy JoAedxe], pue uonnqunsi(q 2imipuadxy 4 9[qeL,

24



Table 5: Measures of State Income Tax Progressivity

Current Year Income Distribution

1980 Income Dist

State 1980 1992 2000 2007 % A1980—2007 % A1980—2007

AL .0039 .0051 .0033 .0019 -52% 448%
(.0004) (.0001) (.0001) (.0001)

AZ .021 .0095 .0061 .0038 -82% 9%
(0005) (.0001) (.0001) (.0001)

AR .0097 .0137 0118 .0061 -38% 185%
(.0001) (.0001) (.0002) (.0001)

CA .0136 .0149 .0131 .0082 -40% -67%
(.0001) (.0001) (.0001) (.0001)

CO .0057 .0098 .0128 .0041 -28% 123%
(0004) (.0001) (.0002) (.0001)

CT -.0003 0118 .0086 .0059 1,887% 1,038%
(.0001) (.0001) (.0001) (.0001)

DE .0163 .0132 .0088 .0053 -68% -12%
(0002) (.0001) (.0001) (.0001)

GA .0151 .0125 .0091 .005 -67% 161%
(0003) (.0001) (.0001) (.0001)

ID .0188 .0167 .0129 .0076 -59% 56%
(.0002) (.0001) (.0002) (.0002)

IL .0006 .0028 .0031 .0015 171% 1,584%
(0004)  (0)  (0001)  (0)

IN .0018 .0047 .0036 .0019 10% 642%
(.0004) (.0001) (.0001) (.0001)

IA .01 0121 .0084 .0051 -49% 190%
(.0003) (.0001) (.0001) (.0001)

KS .0398 .0183 .0192 .0104 -74% 244%
(0009) (.0003) (.0003) (.0002)

KY .0042 0114 .0084 .0047 12% 661%
(.0004) (.0001) (.0001) (.0001)

LA .0001 .006 .0049 .0037 3,515% 11,513%
(0004)  (0)  (.0001) (.0001)

ME .0144 .0175 .0134 .0082 -43% 13%
(0001) (.0001) (.0002) (.0002)

MD .0101 .0085 .0069 .0039 -61% 122%
(.0003) (.0001) (.0001) (.0001)

MA .0095 .0126 .0084 .0053 -45% 253%
(0001) (.0001) (.0001) (.0001)

MI .0492 .0371 .022 0113 -T7% 138%
(.0009) (.0008) (.0005) (.0003)

MN .0473 .0415 .0313 .0192 -59% 220%
(.0007) (.0006) (.0006) (.0004)

MS .0058 .0095 .0073 .0042 -28% 121%
(0004) (.0001) (.0001) (.0001)

MO .0069 .009 .0083 .0049 -29% 218%
(.0004) (.0001) (.0001) (.0001)

MT .0097 0122 .0097 .0059 -40% 56%
(0002) (.0001) (.0001) (.0001)

Continued on Next Page. ..



Table 5 — Continued

Current Year Income Distribution

1980 Income Dist

state 1980 1992 2000 2007 %A1980_2007 %A1980_2007

NE .0085 .0117 .0105 .0071 -17% 98%
(.0002) (.0001) (.0001) (.0001)

NJ .0022 .0085 .009 .0077 244% 2,522%
(.0004) (.0001) (.0001) (.0001)

NM .0293 .0173 .0149 .0073 -75% 130%
(.0005) (.0001) (.0002) (.0002)

NY .0247 .0166 .0128 .0083 -66% 63%
(.0002) (.0001) (.0002) (.0002)

NC .0135 .0131 .0105 .006 -56% 82%
(.0002) (.0001) (.0001) (.0001)

ND .0048 .0064 .006 .0036 -24% -33%
(.0004) ) (.0001) (.0001)

OH .0034 .0108 .0089 .0053 56% 283%
(.0004) (.0001) (.0001) (.0001)

OK .0104 .0157 0111 .0054 -48% 388%
(.0002) (.0001) (.0002) (.0001)

OR .0141 .0157 .0123 .0068 -51% 181%
(.0002) (.0001) (.0002) (.0001)

PA .001 .0049 .0036 .0018 84% 1,074%
(.0004) (.0001) (.0001) (.0001)

RI 0113 0122 .0107 .0066 -42% 22%
(.0002) (.0001) (.0001) (.0001)

SC .0123 .0141 0111 .0069 -44% 8%
(.0002) (.0001) (.0001) (.0001)

TN 0 .0001 .0002 .0001 736% -63%

() (V) 0 (0)

UuT .0089 .0131 .0095 .0053 -40% 121%
(.0003) (.0001) (.0001) (.0001)

VT .0163 .0151 .0162 .0107 -34% 508%
(.0002) (.0001) (.0002) (.0002)

VA .0104 .0109 .0084 .0049 -53% 112%
(.0002) (.0001) (.0001) (.0001)

WV .0059 .0098 .0095 .0057 -3% 295%
(.0002) (.0001) (.0001) (.0001)

WI .0639 .0453 .0291 .0155 -76% 125%
(.001)  (.0007) (.0006) (.0004)

US w/income tax  .0099 .0122 .0093 .0054 -41% 134%
[.0141] [.0091] [.0063] [.0036] [674] [1,797]

Authors tabulations via state Taxsim (NBER). States’ progressivity measures are coefficients along with robust
standard errors from a state-year regression of average tax rate on real taxpayer income ($1,000). The last column
shows the change in /3, ; if the real income distribution and characteristics are held at 1980 levels. The last row
presents medians with standard deviations in brackets and excludes the six states without an individual income tax
and New Hampshire.
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Table 6: Measures of State Sales Tax Progressivity

Current Year Distribution 1980 Distribution

State 1980 1992 2000 2007 % A1980—2007 % A1980—2007

AL -.0395 -.0302 -.0167 -.014 -65% 0%
(.0023) (.0018) (.0012) (.001)

AZ -.0363  -.0303 -.018 -.0155 -57% 6%
(.0023) (.0018) (.0013) (.0011)

AR -.0384 -.0357 -.0211 -.0179 -53% 15%
(.0022) (.0019) (.0015) (.0013)

CA -.0325 -.0239 -0146 -.0124 -62% 4%
(.0022) (.0015) (.0011) (.001)

CO -.0273  -.0185 -.0101 -.0086 -69% 2%
(.0018) (.0013) (.0008) (.0007)

CT -.0409 -.0305 -.0189 -.0158 -61% -3%
(.0026) (.0017) (.0014) (.0012)

FL -.0363 -.0305 -.0189 -.0158 -56% 9%
(.0023) (.0017) (.0014) (.0012)

GA -.0349 -.0302 -.0118 -.0102 -71% -11%
(.0021) (.0018) (.0009) (.0008)

ID -.0349  -.0314 -.019 -.0167 -52% 29%
(.0021) (.0017) (.0014) (.0012)

IL -.0341  -.0269 -.0159 -.0135 -60% 8%
(.0021) (.0016) (.0012) (.001)

IN -.031 -.0241  -0132 -.0124 -60% 8%
(.0021) (.0017) (.001) (.001)

1A -.0319  -.0277 -.018 -.0147 -54% 22%
(.002) (.0016) (.0013) (.0011)

KS -.0384 -.0352 -.0215 -.0187 -51% 22%
(.0022) (.0019) (.0015) (.0013)

KY -.0326 -.0239 -0146 -.0124 -62% 2%
(.0022) (.0015) (.0011) (.001)

LA -.0319 -.0277 -.0159 -.013 -59% 14%
(.002) (.0016) (.0012) (.001)

ME -.0326 -.0239 -.014 -.0113 -65% 0%
(.0022) (.0015) (.0011) (.0009)

MD -.0326 -.0241 -.0132 -0113 -65% 0%
(.0022) (.0017) (.001) (.0009)

MA -.0326 -.0241 -.0132 -.0113 -65% 0%
(.0022) (.0017) (.001) (.0009)

MI -.031 -.0226 -0146 -.0124 -60% 8%
(.0021) (.0016) (.0011) (.001)

MN -.0363 -.0305 -.0195 -.0165 -55% 11%
(.0023) (.0017) (.0014) (.0012)

MS -.0465 -.0389 -.0241 -.0208 -55% 7%
(.0025) (.002) (.0017) (.0014)

MO -.0361 -.0302 -.0139 -.0119 -67% -9%
(.0021) (.0018) (.0011) (.0009)

NE -.0349  -.0241 -.0132 -.012 -66% -7%

(.0021) (.0017) (.001) (.0009)

Continued on Next Page. ..



Table 6 — Continued

Current Year Distribution 1980 Distribution

State 1980 1992 2000 2007 % A1980—2007 % A1980—2007

NV -.0273  -.0251 -.0153 -.0124 -55% 26%
(.0018) (.0016) (.0012) (.001)

NJ -.0388 -.0328 -.0189 -.017 -56% 5%
(.0024) (.0018) (.0014) (.0012)

NM -.0429 -0356 -.0216 -.0147 -66% -9%
(.0024) (.0018) (.0015) (.0011)

NY -.0363 -.0277 -.0159 -.013 -64% 0%
(.0023) (.0016) (.0012) (.001)

NC -.0349  -.0302 -.0145 -.0105 -70% -11%
(.0021) (.0018) (.0011) (.0008)

ND -.0273  -.0241 -.0132 -0113 -59% 19%
(.0018) (.0017) (.001)  (.0009)

OH -.0363  -.0303 -.018 -.0155 -57% 6%
(.0023) (.0018) (.0013) (.0011)

OK -.0304 -.0307 -.0178 -.0147 -52% 36%
(.0018) (.0017) (.0013) (.0011)

PA -.0398 -.0305 -.0189 -.0158 -60% 0%
(.0025) (.0017) (.0014) (.0012)

RI -.0334  -.0255 -.0154 -.0127 -62% 7%
(.0023) (.0015) (.0012) (.001)

SC -.0395 -.0314 -.019 -.0113 -711% -17%
(.0023) (.0017) (.0014) (.0009)

SD -.0465 -.0344 -0198 -.0165 -64% -6%
(.0025) (.0019) (.0014) (.0012)

TN -.0447 -.037 -.0231 -.02 -55% 7%
(.0024) (.0019) (.0016) (.0014)

X -.0363 -.0315 -.0192 -.0161 -56% 10%
(.0023) (.0017) (.0014) (.0012)

uT -.0439 -0356 -.0213 -.0156 -64% -8%
(.0024) (.0018) (.0015) (.0011)

VT -.0273  -.0241 -0132 -.0124 -55% 22%
(.0018) (.0017) (.001)  (.001)

VA -.0349  -0287 -.0158 -.0125 -64% 2%
(.0021) (.0017) (.0012) (.0009)

WA -.0374  -0319 -.0195 -.0165 -56% 8%
(.0023) (.0018) (.0014) (.0012)

WV -.0384 -.0389 -.0231 -.0186 -52% 20%
(.0022) (.002) (.0016) (.0013)

WI -.0363  -.0303 -.018 -.0147 -59% 7%
(.0023) (.0018) (.0013) (.0011)

WY -.0384  -.0299 -.0198 -.013 -66% -5%
(.0022) (.0017) (.0014) (.001)

US w/sales tax  -.0362 -.0302 -.0179 -.0137 -60% 6%
[.0048] [.0046] [.0033] [.0027] [6] [12]

Authors tabulations. States’ progressivity measures are coefficients along with robust standard errors from a state-year regression of average tax
rate on real taxpayer income ($1,000). The last column shows the change in 8¢ if the distribution of income and expenditures are held at 1980
levels. The last row presents medians with standard deviations in brackets and excludes states without a general sales tax.
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Table 7: Court-induced School Finance Reform and State Income Tax Progressivity

5 Income Tax

State Groups 1980 1992 2000 2007
All States
n =41 0135 .0135 .0106 .0062

SFR 1980-1992
n==~6 0052 .0112 .0095 .006

SFR 1993-2000
n =206 .009 .0089 .0072 .0045

SFR 2001-2007
n=4 0242 0162 .0138 .0081

No SFR 1980-2007
n =25 0149 0146 .0112 .0063

Sources: Authors tabulations from U.S. Census Bureau data. SFR XXXX-YYYY includes states where court-
ordered school finance reform (SFR) first occurred between the years XXXX and YYYY. SFR 1980-1992 includes
AK, CT, KY, MT, NJ, TX, WV. SFR 1993-2000 includes AL, AZ, MA, OH, TN, VT. SFR 2001-2007 includes ID,
KS, NY, NC.
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Table 8: The Effect of School Finance Reform on Income Tax Progressivity

dependent variable = S3; ; 1 2 3 4 5
SFR .00365 .00368 .0030 .00806 .00684
(.0009) (.00109) (.00111) (.00324)  (.00168)
Unemployment Rate .00035 .00023 .00005 .00067
(.00028) (.00031) (.00122) (.0007)
% age > 65 .0223 0241 .02237 -.07071
(.02179) (.01733) (.05467) (.08825)
% households in poverty .00976 .0307 14773 .00451
(.01469) (.01502) (.05267) (.02821)
Constant .00761 .00153 08526 1.18807 01571

(.0004)  (.00434) (.07072) (27201)  (.01052)

d1992 [= 1 if year = 1992]  .00046 .00034 .00109 .01206 .00004
(.00049) (.00064) (.00079) (.00302) (.00185)

d2000 [= 1 if year = 2000] -.00277  -.0014 .00053 01792
(.00085) (.00122) (.00178) (.00758)

d2007 [= 1 if year = 2007]  -.0058  -.00509 -.00322  .01524
(.00094) (.00121) (.00205) (.00817)

R? 37 38 90 73 18

N 164 164 164 164 82
Excluded Years None None None None 2000,2007
Taxpayer Attributes Varies Varies Varies 1980 Varies
State Fixed Effects Yes Yes Yes Yes Yes
State Linear Time Trend No No Yes Yes No

Statistically significant, ***1%, **5%, *10% two-sided test. The dependent variable in all regressions is the esti-
mated income tax (3. Robust standard errors, clustered at state level, are in parentheses. Regressions use the inverse
standard errors from the g regressions as weights. Regressions in columns 1, 2, 3, and 4 contain four years (1980,
1992, 2000, 2007) of state-level observations for 41 states. Excluded states are the six states with no income tax (FL,
NV, SD, TX, WA, WY) and New Hampshire. Column 4 uses [ estimates holding the taxpayer attributes constant at
the 1980 values. Column 5 excludes 2000 and 2007 from the sample.
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Table 9: Court-induced School Finance Reform and State Sales Tax Progressivity

[ Sales Tax
State Groups 1980 1992 2000 2007
All States
n =44 -.0358 -.0293 -.0172 -.0142
SFR 1980-1992
n==7 -0377 -.0319 -0194 -.0158
SFR 1993-2000
n==6 -.0361 -.0293 -.0171 -.0148
SFR 2001-2007
n=4 -.0361 -.0311 -.0177 -.0147
No SFR 1980-2007
n =27 -.0352 -.0284 -.0165 -.0135

Sources: Authors tabulations from U.S. Census Bureau data. SFR XXXX-YYYY includes states where court-
ordered school finance reform (SFR) first occurred between the years XXXX and YYYY. SFR 1980-1992 includes
AK, CT, KY, MT, NJ, WV. SFR 1993-2000 includes AL, AZ, MA, OH, TN, VT. SFR 2001-2007 includes ID, KS,
NY, NC.
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Table 10: The Effect of School Finance Reform on Sales Tax Progressivity

dependent variable = S3; ; 1 2 3 4 5
SFR -00015  -.0003  -.00032 -.00123 -.00123
(.00072) (.00075) (.00094) (.00216) (.00155)
Unemployment Rate -.00008  -.00023  -.00099 -.00023
(.00017) (.00024) (.00053)  (.0003)
% age > 65 .00541 00534  -.02384 .01782
(.01658) (.01493) (.04433) (.03479)
% households in poverty -.02038 -.00571 -.00511 -.00378
(.01121) (.01159) (.04183)  (.0177)
Constant -.03542  -.03288  .26253 19657 -.03523

(.00033) (.00268) (.0481) (.15365)  (.00468)

d1992 [= 1 if year = 1992]  .00634 .00632 .00809  -.00512 .00622
(.00043) (.00049) (.0005) (.00148) (.00074)

d2000 [= 1 if year = 2000] .01847 01749 02051  -.00665
(.00054) (.00092) (.00116) (.00382)

d2007 [= 1 if year = 2007]  .02143 02074 02472 -.003
(.00066) (.00087) (.00117) (.00368)

R? 97 97 .99 75 .85

N 176 176 176 176 88
Exclude Years No No No No 2000,2007
Distribution Varies Varies Varies 1980 Varies
State Fixed Effects Yes Yes Yes Yes Yes
State Linear Time Trend No No Yes Yes No

Statistically significant, ***1%, **5%, *10% two-sided test. The dependent variable in all regressions is the esti-
mated sales tax 5. Robust standard errors, clustered at state level, are in parentheses. Regressions use the inverse
standard errors from the g regressions as weights. Regressions in columns 1, 2, 3, and 4 contain four years (1980,
1992, 2000, 2007) of state-level observations for 44 states. Excluded states are the five states with no sales tax. Col-
umn 3 uses [ estimates holding the expenditure distribution constant at the 1980 distribution. Column 5 excludes
2000 and 2007 from the sample.
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Figure 1: Select States: SFR and State IG Education Expenditure Figure displays, for 8 states,
state governments’ per capita intergovernmental expenditure for education (y-axis) in event time (x-axis) during the
period 1980-2007. Event time equals O at the first school finance reform (SFR). Event time is negative prior to the
first SFR and positive after the first SFR. For states that never have a SFR (i.e., MI and MN) event time is always

negative.
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7 APPENDIX

1.1 Individual Income Tax

We use NBER'’s Internet TAXSIM vO to estimate state individual income tax liability for ob-
servations in the Current Population Survey (CPS) March Supplement for the years 1980, 1992,
2000, and 2007. We exclude from our sample all observations where the respondent is under 17
years old, is a dependent taxpayer, does not file taxes, or earns no wage income.'®

TAXSIM requests 22 variables when estimating state income tax liability. Many of these
variables, e.g., wages, marital status, age of taxpayer, and number of children in the household
are observable in the CPS for all four years. Other variables, however, are not observable in the
CPS. There are two types of unobservable data. First, there are variables that are not observable
in the CPS prior to 1992. Second, other variables are never observable in the CPS. For variables
observable in 1992, but not in 1980, we use 1992 values to impute 1980 values. For variables
never available, we use the Consumer Expenditure Survey Interview Data to impute values for
CPS taxpayers.

The TAXSIM variables available in CPS in 1992 but not in 1980 are local property taxes
paid, long term capital gains, dividend income, other property income (e.g., interest, alimony),
unemployment compensation, gross social security, and transfer income (e.g., welfare, child
support).!” Less than 10% of the 1992 CPS sample reports non-zero values for unemployment
compensation, gross social security, and transfer income. We set these values equal to O for all
taxpayers in 1980. Since more than 10% of the 1992 CPS sample reports non-zero values for
local property taxes paid, capital gains, dividends, and other property income, we impute these
values for 1980.

Property taxes and capital gains are not reported in the CPS in any form prior to 1992. We
estimate regressions using 1992 data to impute 1980 values. The dependent variable in our
regressions is either property taxes paid as a share of wage income or capital gains reported as
a share of wage income. These regressions are separately estimated for each decile of the 1992
wage-income distribution. In each decile the estimating sample includes only those pgecize ;% of
taxpayers who report non-zero values for property taxes or capital gains.

With Y equal to property taxes paid as a share of income we estimate the following regression
for each decile of the wage distribution,

Y;QQ = a—l—b M/i792 —|—CAGE65¢792 +d K[DSZ'792 +e- OOLLEGE1792 + f . MARRIEDL% +ui792.

where the right-hand side variables are a constant, total wages, a dummy equal to 1 if household
contains anyone over age 65, a dummy equal to 1 if the household contains children under 17
years old, a dummy equal to 1 if the anyone in the household completed college, and a dummy
equal to 1 if the householder is married. All households in this regression are homeowners.

!6Information on tax-filing status is only available after 1992.

7Property taxes, unemployment compensation, and capital gains are first reported in 1992. Dividends, other
property income, transfer income, gross social security are available in 1988. Some of these variables are reported
prior to 1988 but only as components of larger categories. Thus they cannot be observed directly.
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When Y equals capital gains income as a share of wage income we estimate the following
regression for each decile of the wage distribution,

Y;,gg =a + b- I/I/i792 + CAGE65Z'792 + d- KIDSLQQ +e- COLLEGELW
—+ f . MARRIEDZQQ +9- OWNERZ"QQ + U; 92-

This equation is identical to the property tax equation except for the addition of dummy variable
equal to 1 if the household owns their home and 0 if not.

We use the results from these regressions to impute values for property taxes and capital gains
in 1980. We assume that in each decile in 1980 the percentage of taxpayers reporting non-zero
values for property taxes or capital gains is equal to that same percentage in the decile in 1992.
In each 1980 decile we randomly select p% of taxpayers for which to impute values for property
taxes and capital gains and set all other observations property taxes and capital gains to zero.

Dividends and other property income are not observable in 1980 but are included as compo-
nents of aggregate variables. To impute their values for 1980 we create these aggregate variables,
to the extent possible, within the 1992 data. We then calculate, for each 1992 decile, the aver-
age share of these 1992 aggregate variables that is derived from dividends and the share that is
derived from other property income. To impute 1980 values, we multiply the 1980 aggregate
values by the average 1992 shares.

TAXSIM also requests information on childcare expenses, rent paid, and mortgage interest.
These data are never in the CPS but are available in the CES in 1980, 1992, 2000, and 2007.
We use the same method as used for property taxes and capital gains to estimate regressions
with CES data. We estimate three separate regressions, with the dependent variable equal to
alternatively, child care expenses, rent paid, and mortgage interest, all as a share of wage income.
To impute values for 1980, 1992, 2000, and 2007 we estimate the regression using CES data only
from that same year. For example, to impute 1980 values for the first decile we use only 1980
CES data from the first decile. We restrict the estimating samples as follows. For child care
expenses we include only those observations with children who report non-zero values. For rent
paid we include only those observation that are not homeowners and report non-zero values. For
mortgage interest we include only those observations that are homeowners are report non-zero
values. In some deciles this leaves fewer than 100 observations. When a decile has fewer than
30 observations we combined it with its nearest (lower) neighbor.

1.2 Sales Tax

We used a variety of sources to find information on general sales tax rates and sales tax bases.
Our sources include Dye and McGuire (1992), Dye and McGuire (2005), Advisory Commission
on Intergovernmental Relations (1984), Advisory Commission on Intergovernmental Relations
(1980), Advisory Commission on Intergovernmental Relations (1990), CCH (2000), and the
Federation of Tax Administrators website. As noted above, there is little correspondence be-
tween state sales tax bases and CES expenditure types. In many cases it is not straightforward to
determine in what category to place a CES expenditure type. Table A.2 displays our categoriza-
tion of CES expenditure types into the four expenditure categories: CORE, FOOD AT HOME,
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TAXABLE SERVICES, and NON-TAXABLE.

We use the family, member, and detailed expenditure files from the Consumer Expenditure
Survey Interview data in 1980, 1992, 2000, and 2007. We exclude from our sample observations
with zero total expenditure. We use information on expenditures in the last quarter of each year
and multiply this amount by four to estimate annual expenditures.

To estimate a CES household’s general sales tax liability in a particular state we estimate the
sales tax liability from each expenditure category and calculate total liability. Sales tax liability
from CORE expenditures equals CORE expenditures multiplied by the state’s general sales tax
rate. When state taxes food we multiply FOOD AT HOME expenditures by the state’s tax rate
on food. In 2007, seven states taxed FOOD AT HOME at a lower rate than the CORE.'8 Expen-
ditures on TAXABLE SERVICES are multiplied by the general sales tax rate. We do this for all
44 states for the years 1980, 1992, 2000, and 2007.

I8These states are AR, IL, MO, TN, UT, VA, WV.
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Table A.1: School Finance Reform: Comparing NBA-TIM to B-G

State Year(s) of ruling

Alabama* 1993, 1997

Arizona* 1994, 1997, 1998 (1998 is beyond B-G’s timeframe)
Arkansas 1985, 1996, 2002 (B-G list 1983 only)

Connecticut 1985, 1998 (B-G list 1977, 1996 only)

Idaho* 2005 (not in B-G because post-1997)

Kansas 2003 (B-G list 1976 only)

Kentucky* 1989

Massachusetts* 1993

Montana 1989, 1990, 2005 (B-G list 1989 only)

New Hampshire*

1993, 1997, 1998, 2002

New Jersey 1985, 1990, 1994, 1997, 1998, 2000 (B-G do not list 1985)
New York* 2003, 2006 (not in B-G because post-1997)

North Carolina 2004 (B-G list 1997)

Ohio* 1997, 2002

Tennessee* 1993, 1995, 2002

Texas 1989, 1991, 1995, 2005 (B-G do not list 1995)

Vermont* 1997

West Virginia 1984, 1988, 1997 (B-G do not list 1984 or 1997)
Wyoming* 1980, 1995, 2001

States listed below are in | Year(s) of ruling (according to B-G)
B-G’s table but not in
NBA-TJM’s table

California 1971, 1977 (NBA-TIM have CA in a background data set, but
do not list it in their table because its rulings are pre-1980)

Missouri 1996

Rhode Island 1994

Washington 1978, 1991 (NBA-TJM have WA but with pre-1980 rulings in
1974 and 1978 and nothing after that)

Wisconsin 1976 (NBA-TJM background data show WI as never having an

overturn ruling)

Source: Authors’ tabulations comparing Table 2 in Baicker and Gordon, 2006, denoted B-G, which asks: Did the
court overturn your school funding system by 19977, to Table 1 in the present paper which asks: Did the court
overturn your school funding system for the first time between 1980 and 2007?

*An asterisk indicates that NBA-TJM’s dates are the same as B-G’s dates, as far as they go. In other words, for the
years of overlap between the two sources (1980 to 1997), the two sources are in agreement.
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