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The past three decades have seen the widespread introduction of both state-level and lo-
cal-level tax and expenditure limits (TELs). Over the same time period, 37 states have le-
galized state lotteries to raise revenues. The authors assert that the combination of TELs
and lotteries may be an optimal strategy for a median voter attempting to lower his or her
tax burden while lowering the cost of monitoring the behavior of government officials.
They find consistent evidence that the existence of a limit on the increase of property as-
sessments is a positive predictor of the adoption of a lottery, and they also find some evi-
dence that state limits and limits on property tax revenues also influence states to pass
lotteries. Other local TELs have a little estimated impact on the lottery decision.
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The past three decades have seen dramatic changes in the fiscal
structures of state and local government. Although many of these
changes have evolved because of technological and economic forces,
voters have also mandated certain shifts through legislation and refer-
endum. Since 1970, citizens in 43 states have passed either state-level
or local-level tax and expenditure limitation acts (TELSs) to restrain
taxation and spending in their jurisdictions. The popular belief has
been that these laws are necessary because the conventional legisla-
tive process is not able to reign in spending sufficiently.

Over the same time period, states and localities in increasing num-
bers have turned to alternative revenue instruments to raise public
funds. These new revenue streams often use a narrower base than
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more traditional taxes such as income, sales, or property taxes. One of
the most popular of these new sources is the lottery. Before 1970, only
2 states had lotteries, 28 states had a local TEL, and no state had a
state-level limit. By 1997, 37 states operated lotteries, 46 had some
form of local TEL, 24 had a state-level limit, and all 50 had at least one
TEL of some kind. These simultaneous changes in fiscal structure
suggest a possible relationship between the passage of TELs and the
adoption of lotteries.

Previous literature, which has studied TELs and lotteries, has not
tested for a link between the two. There are a number of studies of the
impact of TELs and their effectiveness in reining in taxes and spend-
ing. Most of the literature finds a small impact of these limits on over-
all spending. Others have found that TELs have necessitated other
changes in fiscal structure (e.g., Ladd 1978; Figlio and O’Sullivan
2001; Lowery 1983). Joyce and Mullins (1991) and Poterba and
Rueben (1995) conclude that a TEL placed on either a local or state
government has little impact, but the concurrent combination of TELSs
at both levels can lead to an effective decrease in spending. Poterba
and Rueben also find that states with binding limits have public-sector
wage premiums that are about 2% lower than states without binding
TELs. Other studies (Rueben 1997; Dye and McGuire 1997) have
found similar impacts of TELs on reducing spending. Finally, Mullins
and Joyce (1996) expand the breadth of TEL studies to examine how
TELSs shift the responsibility for raising revenues between state and
local governments. They find that TELs lead to greater dependence on
narrow-based income sources for tax revenues.

A number of studies also have examined the factors leading to state
lottery enactment. Some use panel data sets (Berry and Berry 1990;
Filer, Moak, and Uze 1988; Winn and Whicker 1990), and two have
used hazard models (Alm, McKee, and Skidmore 1993; Caudill et al.
1995). These studies test whether demographic factors, fiscal stress,
neighboring states with lotteries, and revenue potential are predictors
of lottery enactment. The consensus is that demographic factors, atti-
tudes of the state’s citizens toward gambling, and having neighboring
states with a lottery influence states to implement their own lottery,
but there is disagreement as to the importance of fiscal stress. The
Alm, McKee, and Skidmore (1993) study finds that fiscal stress was
important in the enactment of lotteries in the 1970s, but it is not as
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good a predictor in the enactment of lotteries in the 1980s. Caudill
et al. (1995) found no impact of fiscal stress.

The difficulty in modeling TEL and lottery passage by a state is
positing why an electorate would optimally, at one time, decide to
limit the power of government to tax and spend but, at a future date,
authorize a new source of public revenue. This apparent contradiction
of preferences would seem to eliminate a pure median voter model in
which perfect information and perfect markets for public good alloca-
tions preclude the need or use for tax limits. If voters wanted lower
taxes, they would simply vote for them, without the need for an
explicit institutional limit.

In a simple theoretical framework, we propose two main reasons
that a median voter may choose the combination of TELs and lotter-
ies. First, the median voter may use this combination strategically to
lower his or her tax burden while providing the same level of public
goods. For example, the median voter may not play the lottery and
therefore views the combination of TELs and lotteries as welfare im-
proving. The second reason the median voter may optimally seek this
combination is that it may strengthen his or her ability to monitor a
government that seeks to maximize revenue. Asymmetric information
regarding the budget process hinders the voters’ ability to monitor
their representatives. Therefore, voters may choose to limit the budget
power of their representatives explicitly and then force them to pres-
ent new taxes or other revenue instruments for voter approval if the
need arises.

Given the theoretical justification for the relationship between
TELs and lottery adoption, this analysis tests for this relationship in a
discrete time hazard framework, which is the proper statistical method
to evaluate decisions made over time. The results suggest that the
presence of a limit on assessment increases the likelihood of a state
passing a lottery. Parsing the full 23-year sample period into
subperiods yields some evidence that state limits and limits on prop-
erty tax revenues are connected with lottery passage in later years.
However, we find no consistent evidence of a relationship between
other local limits and lottery adoption. Fiscal stress, a possible mecha-
nism by which TELs could trigger lotteries, does not appear to play a
significant role in a state’s decision to pass a lottery.
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TAX AND EXPENDITURE LIMIT HISTORY

Twenty-four states have passed state-level TELs since 1970. Many
tie spending or revenue caps to growth in the Consumer Price Index,
population, and personal income or to some predetermined percent-
age. Although the limit formulas are similar across states, the actual
effectiveness of the TELs varies. Some pass limits on expenditures
and taxes that can be overridden with a simple majority vote, whereas
others require supermajority votes, governor’s permission, or popular
referendum to circumvent.

More common than state limits are TELs on local spending. All
states except for Connecticut, Maine, New Hampshire, and Vermont
have some form of limit on local tax revenue or expenditures. Many of
these laws have been on the books since the early 20th century or even
the 1800s, but almost every state that has a local TEL (Pennsylvania,
South Dakota, and Wyoming are exceptions) has passed new limiting
legislation since 1970.!

Local TELs limit one of the following categories of tax rates or rev-
enues (Advisory Commission on Intergovernmental Relations 1995;
Joyce and Mullins, 1991):

1. Overall property tax rates—a ceiling on the aggregate tax rate of all
local governments

2. Specific property tax rates—applies to specific types of jurisdictions,
such as counties or school districts

3. Property tax levies—Iimits the total revenue that can be collected on
property

4. General revenue or expenditure increases—on all combined forms of
taxation or spending in a locality

5. Assessment increases—constrains the growth in assessed value of
property while not changing the tax rates

A sixth type of local limit, full disclosure, requires public approval or
pronouncement of tax or spending increases.

Governments can more easily circumvent certain limits than oth-
ers. Localities with limits on tax rates can still increase revenue by
broadening the tax base—in this case, the assessed value of property.
Conversely, an assessment increase limit can be rendered inconse-
quential if rates on these assessments can expand without limit.
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Hence, the combination of an assessment increase and a form of rate
increase ceiling make a TEL more potentially binding. In fact, only
Maryland passed an assessment increase without having a
corresponding limit on property tax rates.

Table 1 displays each state and the years that each passed a particu-
lar TEL or a lottery. Table 2 shows the number of states that have
passed a lottery or a particular TEL by the end of a certain year,
through 1995. These tables show that most TELs have preceded lot-
teries and that most lottery states have passed at least one form of TEL
prior to approving a lottery.

THEORETICAL FRAMEWORK

DISCUSSION

The predominant theories of public choice in the past 20 years have
been variants of the median voter model, in which the allocation of
public goods is determined by the preferences of the median voter,
and the model of Leviathan (Buchanan 1980), in which politicians try
to maximize revenue subject to a reelection constraint. A median voter
justification for a TEL relies on the argument that current budget and
policy outcomes cannot represent the preferences of the median voter
through standard voting and budgeting procedures. If this were not the
case, then voters could simply change tax and expenditure laws and
hence adjust the allocation of public goods through the normal legisla-
tive process. A variant of the median voter model might suggest that
TELSs realign voter preferences and outcomes that exogenous forces
or institutional rigidities of government have separated.

A Leviathan model would view TELSs as a rational response by vot-
ers to rein in overspending politicians. This model might further posit
lotteries as a response by budget-maximizing politicians to fiscal
stress caused by limits, irrespective of how lotteries align with the
desires of the median voter.

We propose a “strategic”’ median voter model, in which the median
voter acts optimally given the institutional constraints and imperfect
information inherent in the budgeting system. We assume that the
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strategic median voter desires to take advantage of the externalities in-
herent in government spending, where the costs and benefits of public
goods are not perfectly matched across voters. Specifically, the strate-
gic median voter seeks to minimize the negative spillovers associated
with general-fund budgeting (the voter shares the cost of public goods
that he or she does not value very highly) and take advantage of posi-
tive externalities (others share the cost of public goods that the voter
does value highly). The combination of a TEL and a lottery may shift
the tax burden away from the median voter without significantly low-
ering overall public spending from which the median voter reaps some
benefit.

Some evidence suggests that the median voter might be motivated
by the above reasons to enact both TELs and lotteries. Courant,
Gramlich, and Rubinfeld (1981) conclude from their survey of Michi-
gan voters that most people in favor of spending limits do not wish to
lower the quantity of public goods provided by government. Instead,
they ideally want to lower their tax burden while maintaining the cur-
rent level of services. Other research on the motivation for TELs
among voters (Citrin and Green 1985; Ladd and Wilson 1982;
O’Sullivan, Sexton, and Sheffrin 1995) concludes that voters wish to
lower the cost of services, not the quantity of public goods. Therefore,
when funding falls because of a TEL and the level of a public good (or
set of public goods) falls, a voter may wish to boost funding through
“alternative tax” measures or through measures that do not increase
his or her personal tax burden. Some researchers claim that rising
taxes and expenditures are simply functions of economic and techno-
logical forces, and therefore spending should remain largely un-
changed as the governments must respond to these forces (Baumol
1967; Ladd 1978). TELs would appear to be ineffective in this sce-
nario but would still represent an attempt by the median voter to
realign the allocation of public goods and preferences.

A Leviathan motivation might involve monitoring the actions of
elected representatives, which can be quite costly for a voter. Limiting
the broad taxing and spending discretion of representatives while au-
thorizing revenue from a narrow, voluntary source such as a lottery
may lower the need of the median voter to perform such monitoring. A
similar motivation for a strategic median voter model is that individual
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legislators often move to increase spending in their home districts,
leading to overall tax burdens that are greater than the median voter
desires for the level of public output.? In addition, representatives and
constituents face uncertainty regarding funding sources for particular
programs. Thus, government officials may attempt to maximize reve-
nue for particular programs, resulting in overall spending levels that
are higher than those desired by the median voter.

The theoretical and empirical models presented here are not de-
signed specifically to distinguish between the median voter and Levi-
athan motivations for lottery passage. As in most analyses of govern-
ment decisions, it is very difficult to distinguish empirically between
competing mechanisms by observing outcomes, even if there is a
strong link between the passage of TELs and eventual lottery enact-
ment. However, the different models would yield different possible
mechanisms of government response, even if outcomes were difficult
to distinguish. One possible distinguishing factor involves fiscal
stress. If we find evidence that the passage of a TEL causes fiscal
stress and that governments respond to fiscal stress by enacting lotter-
ies, this may provide evidence of a Leviathan motivation. If, alterna-
tively, we observe that a TEL simply changes fiscal structure and
causes governments to rely on alternative revenue instruments with-
out evidence of fiscal stress, then the combination of TELs and
lotteries is consistent with our strategic median voter model.

Finally, we note that in both the theoretical and empirical models,
there is no distinction made between the likelihood of lottery adoption
with the passage of a local TEL and a state-level TEL. Glickman
(1998) notes that two thirds of the state lotteries earmark funds for tra-
ditionally local programs such as education, senior services, and eco-
nomic development. The remainder of the lotteries uses proceeds to
increase the general fund. Because lottery funds are so often used for
local programs, we leave it to the empirical test to determine whether
any of the TELs are connected to lottery adoption.3

MODEL

We derive our model from Chari, Jones, and Marimon (1997) and
propose a model of government whereby the median voter acts strate-
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gically to increase his or her utility. The authors use their model to ex-
plain why citizens often vote for a president and legislative represen-
tatives of different party affiliations. They conclude that such split-
ticket voting helps monitor the budgetary choices of the legislature. In
our model, the strategic median voter passes a TEL to lower his or her
tax burden and lower the monitoring costs of a government that may
be prone to Leviathan-type behavior.

We characterize a median voter who maximizes his or her utility
over private consumption, represented by composite good Z, given an
exogenous level of public good G. The individual utility function de-
pends on the characteristics of the median voter (X,,), and the optimal
level G* of public good is determined by the characteristics of the state
in which the median voter lives (X,):

Uy =UZ | Xy, G | X,)-

Suppose that the median voter earns income Y, and pays taxes f,,y,
which makes the private and public budget constraints, respectively,

Yy =Pz * Zyy + tyy
and
G.=Ne1,/P,,

where N represents the population of state S, and P, and P represent
the respective prices of goods Z and G, and we assume uniform tax
shares #; across the population. Suppose we start at an equilibrium
consumption bundle for the median voter (Z*, G*). That is, with the
government having already chosen an optimal level of public good G*
given the characteristics of the state population, the median voter
chooses an optimal level of private good Z*. He or she payst,, in taxes
to the government.

Suppose that externalities in the budgetary procedure provide a
shock to the optimal equilibrium, raising the level of G to G~.* The
new equilibrium consumption bundle becomes (Z~, G~), with the me-
dian voter’s taxes rising to 7, . His or her new share of total taxes T
supporting public goods is now ¢, < £, -
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The median voter realizes that there are other feasible combina-
tions (Z, G), such that Uy, (Z, G) > Uy (Z~, G), because G is higher
than the voter would like it to be. Because the budgeting process con-
strains his or her ability to change G through direct measures, the voter
supports a tax and expenditure limit. The TEL serves the purpose of
lowering G and, therefore, f,,» The median voter’s lower tax bill al-
lows him or her to raise his or her private consumption of Z.

This serves as a justification for why a median voter may desire a
TEL, but a median voter acting strategically may simply want to lower
tyv While maintaining an optimal level of public good G”. This can be
accomplished with a TEL, which lowers ¢, combined with a narrow
tax that is either regressive or progressive and shifts the tax burden
away from the median voter. This explanation agrees with the evi-
dence discussed earlier (e.g., Courant, Gramlich, and Rubinfeld
1981), which implies that voters simply want to lower the cost of the
service, not lower G. Because the consensus is that the tax incidence
of a lottery is regressive (Brinner and Clotfelter 1975; Clotfelter and
Cook 1981), the use of the lottery would appeal to a median voter act-
ing in this manner.’

On the other hand, the median voter may support a TEL simply to
correct for the budgetary externality or rein in a budget-maximizing
political system. The government, now that its ability to raise tax reve-
nue has been constrained, looks for alternative sources of funding.
Depending on the characteristics of the state (such as views toward
gambling and income levels), it introduces a lottery. A lottery raises L
dollars for the government, which is used to raise G by some L/P. The
median voter approves the lottery measure if, depending on his or her
taste or distaste for gambling, the benefits this individual derives from
consumption of the lottery (i.e., the voter participates in the lottery)
outweigh his or her view of the costs of introducing the lottery. Or, the
voter may favor the lottery if the net proceeds raised by its operation
will lower his or her taxes for a given level of public good G. The me-
dian voter prefers the combination of a TEL and a voter-approved al-
ternative revenue instrument because it may be less costly than trying
to monitor the budgeting process directly. Again, this is analogous to
the model in Chari, Jones, and Marimon (1997), in which the median
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voter elects a president and Congress of different parties to lower
monitoring costs.

Given either scenario, the model implies that we should observe a
shift in tax burden from taxpayers affected by the TEL to lottery par-
ticipants. We could expect to observe some delay between the passage
of the TEL and the introduction of the lottery, but there is no reason to
rule out a quick succession of the two tax movements (perhaps even a
simultaneous substitution of lottery revenue for tax revenue). Also,
one can imagine a plausible scenario in which the order of the events is
reversed: first, governments or voters decide to boost public revenue
via a lottery, and later voters (or vote-seeking politicians) decide that
tax revenue can optimally be lowered because of the new source of
revenue.

EMPIRICAL MODEL

Lotteries have been adopted in different fashions. Some states have
passed lotteries by citizen initiatives, some have been passed by legis-
lative initiative, and other legislatures have directly passed lotteries
into law. As in previous work, we choose to treat all lotteries the same,
irrespective of the legislative process that legalized them. This is not
likely to cloud the results because it is likely that, even in those cases
in which lotteries were passed directly by the legislature, voters had
substantial input in the decision because the lottery laws were not part
of a larger budget passage.6

We use a discrete time hazard model to analyze the impact of the in-
dependent variables on lottery adoption. Event history analyses such
as these posit that there are a pool of risk factors for “failure” of the de-
pendent variable—in this case, adoption of the state lottery. States that
do not yet operate a lottery are “at risk” to begin one. States that begin
alottery drop out of the data set because they no longer are at risk. This
last assumption, which is also made by Alm, McKee, and Skidmore
(1993) and Caudill et al. (1995), simplifies the analysis because the
hazard model becomes a survival model. The justification for the as-
sumption lies in the fact that no state rescinded a lottery in the 20th
century.
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This allows us to focus on the factors that lead a state to pass a lot-
tery initially. Once the state has a lottery in place, we assume that the
state renews operations automatically, as opposed to debating and re-
enacting the lottery based on current state characteristics. A state that
passes a lottery in 1982 has certain characteristics that lead it to make
that decision; in 1992, we would still observe that state, probably with
different characteristics, operating a lottery. By eliminating observa-
tions for that state from 1983 onward, we avoid the bias inherent with
equating the existence of a lottery and the decision to have a lottery.

Let y, be defined as 1 if a state enacts a lottery in period ¢ and de-
fined as O if the state does not have a lottery in period z. Note that lot-
tery enactment is assumed to occur at the end of the year of passage,
even though lotteries commence operations at different times of year.
The probability P, that state i introduces a lottery in year ¢ after r — 1
periods without a lottery is then

t—1 (1)

(T, =1,)=P, (I-F).

j=1

The probability of state i adopting a lottery in time ¢ is the product of
the probability that the lottery is not adopted in periods 1 through 71,
multiplied by the probability that the lottery is adopted in period .
The probability that a state has not adopted a lottery by a certain pe-
riod is
- (@)
KT >T)=[] a-P).,

j=1

where 7'is the number of time periods that a state remains in the sam-
ple.

The likelihood function for the entire sample is a product of the
probabilities given in (1) and (2) and is written as

y y i 3)
L=[T WP(T; =t)P'[P(T; > T)]' ™,
i=1

where y; = 1 if state i adopted a lottery during the sample period. It is
assumed that P;, is specified as in the logistic distribution. Forming the
log of the likelihood function and maximizing with respect to the vec-
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tor of coefficients of the independent variables yields consistent esti-
mates of the coefficients.

We estimate the model using state-level panel data from 1970 to
1992.7 A dummy variable equal to 1 in years when a state operates a
lottery serves as the dependent variable. The data contain state-year
observations up to and including the first year that a particular state
enacts a lottery; after this year, we drop all future observations for that
state for the reasons described above. We use dummies for each of the
six categories of local TELs plus one for binding state-level limits, on
the right-hand side, in addition to economic, demographic, and politi-
cal factors. Any TEL passed prior to World War II we consider
nonbinding, simply because it is hard to imagine that a TEL that has
been on the books for several decades would continue to have a mea-
surable influence over a state’s decision to introduce a fiscal
innovation such as a lottery.

Finally, we include state-level economic variables (income per ca-
pita, income distribution, unemployment rate, tax capacity, and debt
and deficit variables), state-level political variables (political party in
control of governorship and house, balanced budget rules, governors’
line-item vetoes, and the presence of a neighboring state with a lot-
tery), and demographic variables (age distribution of population, total
population, population density, and percentage Catholic) that past re-
search suggests might be important in influencing lottery adoption.
These variables are intended to capture local economic conditions,
fiscal stress, or demographic preferences that would positively or
negatively affect lottery adoption.

RESULTS

MEANS

Table 3 displays the means of the variables used in the analysis (see
the appendix for sources of the variables). We present three different
columns. The first contains only those observations up until the state
passes alottery. The second includes only observations for years when
a state passes a lottery. The third has numbers for every observation in
the sample.
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TABLE 3: Means of Variables, by Lottery Status

Nonlottery  Lottery  Full Sample

Tax and expenditure limit (TEL) variables
(% of states with TEL)

State level 14.63 25.00 24.56
Specific property tax rate 52.88 40.63 48.01
Overall property tax 20.47 21.88 20.38
Property tax rate 29.94 40.63 35.14
Assessment increase 4.95 12.50 8.33
General revenue/expenditure 12.09 18.75 13.32
Full disclosure 16.62 21.88 21.01
Economic variables
Unemployment rate 6.25 6.49 6.37
Income per capita 8525.90 10964.81 10386.31
Distribution of income 17.67 16.74 17.30
Long-term debt per capita 1348.15 1696.40 1577.90
Deficit dummy 12.50 15.63 13.04
Lagged deficit dummy 12.77 18.75 13.50
Revenue centralization 53.85 52.09 54.69
Tax capacity 97.07 96.64 98.30
Political variables
Line-item veto dummy 89.15 87.50 85.42
Split-party government dummy 44 .51 59.38 48.82
Referendum process dummy 53.30 50.00 50.00
Election year dummy 26.24 21.88 25.91
Balanced-budget rule dummy 65.93 53.13 58.33
Democratic governor dummy 65.11 53.13 60.42
% of lower house Democrat 62.19 55.23 60.68
% of population bureaucrats 1.37 1.24 1.34
% of population prisoners 0.16 0.17 0.17
Neighboring state has lottery dummy 30.36 59.38 50.72
Demographic variables
% Black 10.93 8.23 10.70
% > 65 years old 10.96 11.58 11.37
% 5-17 years old 22.52 21.16 21.52
% Catholic 13.89 21.66 18.45
Population (in thousands) 3990.40 5591.84 4736.00
Population density 79.24 200.16 159.21

NOTE: A state is classified as a non-lottery state in years prior to lottery enactment and

as a lottery state in subsequent years.

The difference in the means of the three columns comes from two
sources. One is the difference in lottery status between the groups. The
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second is the difference in the years comprised by each grouping. The
column for lottery-state observations will, on average, draw from later
years than the nonlottery column because no state has rescinded a lot-
tery. Therefore, for a state that passes a lottery in 1980, the first col-
umn will contain years 1970-1979, whereas the lottery column will
contain observations for that state in 1980 only. In other words, for the
purposes of this table, a state that eventually passes a lottery is consid-
ered a “nonlottery” state in years before it implements the lottery. The
“lottery” column, therefore, contains observations that tend to be from
later years, which will raise the means in this column for variables
whose levels grow nominally. The third column contains all years,
1970-1992.

The means demonstrate some rough differences between lottery
and nonlottery states. Lottery states, during each one’s enactment
year, employ a higher percentage of TELs of every category, with the
exception of specific property tax rates, than states that do not operate
lotteries. In fact, TELs are more prevalent in lottery enactment years
than for the sample overall, suggesting that limits are correlated with
states’ lottery decisions.

Several other characteristics stand out as dividing lottery states
from nonlottery states, all of which conform to predictions. States that
pass lotteries are much more likely to have a neighboring state with a
lottery than states without lotteries. They are also more likely to have
run a deficit, either concurrently or the year before passing a lottery.
On average, they have a larger Catholic population, a characteristic
sometimes used as a measure of a greater taste for gambling.? Lottery
states also have significantly larger overall populations, as well as a
higher population density.

The table reports that states with Democratic governors or a higher
percentage of Democratic assemblymen are less likely to enact lotter-
ies, perhaps because Democrats have traditionally been more accept-
ing of more progressive forms of taxation for which lotteries may sub-
stitute. Surprisingly, lottery states are less likely to have balanced
budget amendments than nonlottery states. We might expect the oppo-
site if such legislation might lead to a higher likelihood of fiscal crisis
and hence the need for new sources of public revenues.
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SURVIVOR MODEL RESULTS

Table 4 displays the coefficients from the survival analysis on
states’ decisions to pass lotteries. The estimates presented in the table
represent the relative importance of that variable in affecting the prob-
ability of a state passing a lottery, conditional on it not having passed a
lottery to date. Coefficients close to zero have little effect on the base-
line conditional probability, whereas those more strongly negative or
positive have larger effects.

Full Sample Period

Using the full sample period from 1970 to 1992, the results demon-
strate some evidence of a relationship between the onset of TELs and
of lotteries. The most robust finding concerning this relationship is
that limits on increases of property assessment are most consistently
related to lottery passage. Other TELs, both at the state level or local
level, do not consistently appear to affect states’ decisions to pass a
lottery, although in later years, state limits are positively related to lot-
tery adoption. Regardless of how the various TELs are grouped to-
gether and regardless of the presence or absence of interaction terms
between limits on assessment increases and limits on property taxes,
only the limits on assessment increases are consistently associated
with lottery adoption.

These findings suggest that limits on assessment increases place
more of an effective budget constraint on local and state government
than do other limits. Because assessment increases affect homeown-
ers more directly, it is also plausible that voters are more aware of the
impact of this type of limit than those, such as a general or specific
property tax limit, that operate through budget mechanisms more re-
moved from the voter. This would especially be the case in states with
large increases in real estate values.

A variety of demographic and economic factors are found to influ-
ence states’ decisions on lotteries. The positive coefficient on per ca-
pitaincome indicates that wealthier states are more likely to pass a lot-
tery, perhaps because lotteries in these states are more likely to reduce
the tax burden of the median voter. This is consistent with research
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TABLE 4: Regression Statistics

Sample Period 1970-1992 1970-1985 1970-1989 1975-1992
Tax and expenditure limit

(TEL) variables

State level 0.62 (0.73) 0.13 (1.05) 0.68 (0.75) 1.74* (0.93)
Specific property tax rate  —0.16  (0.58) 0.70 (0.81) -0.12 (0.60) 0.19 (0.87)
Overall property tax -0.48 (0.81) 0.27 (0.95) -0.11 (0.82) -2.49 (1.52)
Property tax revenue 0.79 (0.51) 0.83 (0.79) 0.99 (0.59) 1.72** (0.87)
Assessment increase 1.65* (0.99) 2.21* (1.24) 1.89* (1.03) 2,51 (1.55)
General revenue/

expenditure -0.84 (0.85) -0.58 (1.41) —1.40 (0.95) 0.72 (1.20)

Full disclosure 0.18 (0.65) -1.14 (1.52) 0.11 (0.75) -0.77 (1.00)

Economic variables

Unemployment rate 0.35 (0.19) 0.29 (0.26) 0.15 (0.22) 0.62 (0.34)

(
Income per capita 1.00** (0.43) 0.49 (0.55) 0.83** (0.46) 1.15** (0.75)
Distribution of income -0.03 (0.06) -0.03 (0.08) —0.04 (0.06) 0.05 (0.08)
Short-term debt per capita —1.51 (0.98) 5.54 (5.95) 5.75 (5.46) -2.81* (1.43)
Long-term debt per capita  0.13  (0.36) 0.31  (0.50) 0.18 (0.39) -1.09* (0.6)
Deficit dummy 025 (0.79) -0.02 (1.01) 0.37 (0.88) -0.10 (2.00)
Lagged deficit dummy -0.06 (0.79) -0.31 (0.99) -0.15 (0.83) -1.31 (1.73)

(

Tax capacity -0.08* (0.04) -0.05 (0.04) -0.06* (0.04) —0.13* (0.07)

Political variables

Line-item veto 1.45 (0.92) 052 (1.07) 1.48 (0.90) 4.04* (2.11)
Split-party government 0.42 (0.49) 1.15 (0.73) 0.54 (0.53) -0.23 (0.65)
Election year 0.01 (0.64) 0.66 (0.84) 021 (0.72) -0.85 (1.07)
Balanced-budget rule 0.24 (0.69) -0.10 (0.97) 043 (0.73) -0.34 (1.13)
Democratic governor 0.37 (0.50) 0.33 (0.75) 0.34 (0.53) -0.66 (0.69)
% of lower house
Democrat -0.05** (0.02) -0.03 (-0.03) —0.05** (0.02) -0.03 (0.04)
Neighboring state has
lottery 0.30 (0.56) 1.33* (0.83) 0.62 (0.61) -3.16** (1.19)

Demographic variables

% Black 0.01 (0.05) 0.05 (0.07) -0.02 (0.06) -0.23** (0.11)
% = 65 years old 0.11 (0.22) -0.01 (0.39) 0.05 (0.26) -0.28 (0.31)
% 5-17 years old -0.05 (0.33) -0.19 (0.49) -0.28 (0.42) -0.19 (0.49)
% Catholic 0.02 (0.03) 0.01 (0.04) -0.01 (0.03) 0.01 (0.04)
Population 0.04 (0.06) -0.01 (0.09) 0.03 (0.07) -0.28** (0.11)
Population density 0.01* (0.00) 0.03 (0.03) 0.01* (0.00) 0.04** (0.01)
Number of new states
enacting lotteries 32 20 29 21
Log likelihood —78.46 -39.80 -70.25 -32.04
P2 statistic 57.3 50.05 57.93 52.8
Prob > P2 0.0009 0.0064 0.0007 0.0031

NOTE: Dependent variable = lottery enactment. State included in sample for each year
up to and including lottery enactment year.
*p=.05."*p=.01.
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that suggests that the tax incidence of lotteries is regressive (Brinner
and Clotfelter 1975; Clotfelter and Cook 1981)

. Population density also varies positively with lottery passage, an
expected result considering that operating costs per capita are lower in
cities because of greater ticket sales per outlet. The possible relation-
ship of lotteries and fiscal stress is not supported by the insignificant
coefficients on other economic variables related to the fiscal health of
the state: short-term debt per capita, long-term debt per capita, and the
deficit and lagged deficit dummies.

The state’s tax capacity is negatively associated with lottery adop-
tion, implying that states with larger tax bases are more likely to em-
ploy more traditional taxes before turning to lotteries. Having more
Democrats in the lower state legislative house also is a negative indi-
cator of lotteries, although throughout each of the samples, other po-
litical variables have little explanatory power regarding the states’
decisions to pass or not pass lotteries.

One factor that, surprisingly, had little explanatory power in the lot-
tery decision is the presence of a neighboring state with a lottery. Pre-
vious research has found this to be an important factor either due to a
“copy-cat” effect or because nonlottery states grew tired of losing rev-
enues to a neighboring lottery state (Alm, McKee, and Skidmore
1993). The neighboring state effect may become less important as
more states choose lotteries and, therefore, as more states are
neighbored by states with lotteries.

Subsample Periods

We break the sample into subperiods to examine the robustness of
the full sample findings and to examine if different factors have differ-
ent impacts across subperiods. These period breaks were also chosen
because they represent the year in which there was a substantial in-
crease in the number of lotteries that were passed.® In Table 4, we ex-
amine the period from 1970 to 1985 in column 2. During these years,
20 states passed lotteries, and we find that limits on local assessment
increases continue to be positive predictors of lottery adoption over
the period. Tax capacity and income are not significant lottery indica-
tors in this sample. In this sample, having a neighboring state with a
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lottery increases the probability of lottery adoption and is significant
atthe 10% level, but as mentioned previously, this is not robust in later
samples.

The 1970 to 1989 sample, which includes the enactment of lotteries
for nine additional states from 1986 to 1989, produces similar results
to those of the full sample. Again, limits on assessment increases are
still the only TEL making an impact on states’ lottery decisions. A
Democratic assembly is a strong deterrent to lottery passage over
these years, as is tax capacity. Population density is also a positive
indicator.

Last, we eliminate the earliest years of the sample and compute the
likelihood equation for 1975 to 1992. The significance of the limits on
assessment increases diminishes (significantly different from zero at
the 11% level), although the coefficient is similar. Here, state limits
and limits on property tax revenue are significant positive factors for
lottery adoption. This is plausible because the first state limit was not
passed until 1976, and most limits on property tax revenue were
passed after 1974 as well. This suggests that although assessment in-
crease TELs were more influential in early lottery years, these other
limits may play a relatively more important role in the later years.

Greater tax capacity remains negatively correlated with lottery pas-
sage. This result lends evidence to the notion that lotteries are more at-
tractive to states with fewer tax alternatives. Unlike in the other sam-
ples, the coefficients on population and the Black percentage of the
population become significant and negative, which might simply re-
flect the relatively high population and Black population of the early
lottery-enacting states. Population density, as in the full sample, is
positively and significantly correlated with lottery passage.

We find that long-term debt per capita had a negative impact on lot-
tery adoption in the 1975-1992 sample. This contradicts the intuition
that greater quantities of debt, along with the fiscal stress it could cre-
ate, might create a greater impetus for states to tap into a new revenue
source such as lotteries. Finally, there is a negative sign on the dummy
for having a neighboring state with a lottery. This piece of evidence
contradicts the Alm, McKee, and Skidmore (1993) finding that neigh-
boring states are more likely to pass lotteries and implies that this ef-
fect is no longer present in the later years.
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Fiscal Stress

The mechanism by which TELSs are connected to lottery adoption is
important to the interpretation of the results. If fiscal stress is the
mechanism by which TELs lead to lotteries, this would lend support
to a Leviathan interpretation of lottery enactment, in which voters use
TELSs to lower their monitoring costs and then require legislators to
turn to new revenue sources in times of need. If no link is found be-
tween fiscal stress and lotteries, then this may lead us to a conclusion
that the (strategic) median voter simply desires to lower his or her tax
burden. To proxy for fiscal stress, we use the existence of a budget def-
icit, short-term debt per capita, and long-term debt per capita. We esti-
mate models with these different measures as the dependent variable
and with the different TEL categories on the right-hand side, along
with other state-level variables. In these models, we find a link be-
tween TELs and fiscal stress. Limits on assessment increases are posi-
tively correlated with both budget deficits and greater quantities of
long-term per capita debt. Overall property tax limits are surprisingly
negatively associated with deficit and debt measures but do not factor
into the states’ lottery decisions. Other TELs do not have significant
effects on measures of fiscal stress. These results confirm the findings
of recent TEL researchers (e.g., Rueben 1997; Dye and McGuire
1997) that limits can lead to fiscal stress in states that pass them.

However, we find that fiscal stress has little impact on states’ choos-
ing to enact lotteries. None of the debt or deficit measures consistently
shows up as a significant indicator, either positive or negative, of lot-
tery passage. This would indicate that lotteries are not necessarily a
government-expanding response by legislators in times of need.
Rather, lotteries may simply appeal to voters for purposes of tax sub-
stitution and shifting, as posited by our strategic median voter model.

SIMULTANEITY AND ROBUSTNESS CHECKS

A lottery may simply be one piece of fiscal restructuring that in-
cludes tax and expenditure limits. Although there seems to be more of
atheoretical causal link from TELSs to lotteries, it is possible that states
may simply be substituting a lottery tax base for other previously used
tax bases. The econometric concern is that lotteries may allow for
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states to introduce limits more easily, and hence there may be some re-
verse causality between TEL and lottery enactment.

Two tests are conducted to determine the importance of the poten-
tial endogeneity bias in affecting previous estimates of the relation-
ship between a TEL and lottery adoption. We first test for the likeli-
hood that lotteries can lead to later passage of a TEL using a survivor
model. In this framework, the model includes tests for which factors
are important factors in the passage of a TEL. In results not shown, we
find that lotteries are negative predictors of a state passing a state-level
TEL. However, this would mean that our estimate of the effect of state
limits on lottery passage should, if anything, be downwardly biased.
This strengthens our finding that state limits have influenced states in
their decision to pass lotteries over the 1975-1992 period. Limits on
assessment increases, which are a significant factor in the empirical
model, do not exhibit any signs of reverse causality regarding
lotteries.

A second test assumes that passage of a TEL is endogenous with re-
spect to the passage of a lottery. Here, we use an instrumental vari-
ables technique to predict the passage of a TEL and its influence on
lottery adoption. Following Rueben (1997), we use whether a state
has a referendum as an instrument for the passage of a TEL. In these
specifications, a single TEL rather than all six types of TELSs is evalu-
ated in each model. Although the results are slightly stronger, the in-
strumental variables results are consistent with those described in
Table 4.

We conduct two other robustness checks. First, we interact the as-
sessment limit dummy with the number of years it has been in effect to
test if the effect of assessment increase limits on lottery passage
changes with the age of the limit. The coefficient is insignificantly dif-
ferent from zero, indicating that there is no perceivable decay in the ef-
fects of an assessment TEL on lotteries, nor do the effects of such a
limit grow with time. Second, we include a duration variable to ac-
count for the effects of state dependence that are independent of heter-
ogeneity among states. In other words, we check to see if states be-
come less likely to pass a lottery the longer they wait, independent of
state characteristics. We measure this variable as the number of years
since the introduction of the first lottery in the 20th century, which
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took place in New Hampshire in 1964. Thus, we interpret the time
since 1964 as the period that a nonlottery state is at risk of passing a
lottery. We find that the inclusion of this duration term adds nothing to
our estimated results, and therefore lottery passage can be explained
exclusively by state characteristics.

Both the Alm, McKee, and Skidmore (1993) and Caudill et al.
(1995) studies find that having a neighboring lottery-operating state
increases the likelihood of a state having a lottery. In contrast, we find
no impact on the probability of lottery passage. We conducted a test of
the equality of the slopes of the survival functions, which are differen-
tiated by whether a state has a neighboring lottery-operating state. We
could not reject the hypothesis that the slopes are equal, which coin-
cides with our survivor model results. There is a difference in the
slopes during the early years, but it is not significantly different over
the sample. This is likely because of the geographic clustering of early
lottery state; from 1970 to 1975, 11 states passed lotteries, all in the
Northeast or in the upper Midwest. During the 1980s, lotteries began
to spread over the entire country, and the likelihood of having a neigh-
boring state with a lottery increased. Thus, results from Caudill et al.
and Alm, McKee, and Skidmore could stem from having fewer later-
year observations than our data set.

CONCLUSIONS

Our analysis finds a relationship between the existence of tax and
expenditure limits and states’ decisions to enact lotteries. From the
survival model results, we conclude that the limit on assessment in-
creases is the TEL that shows the strongest positive link to states’ deci-
sions to implement lotteries. State TELs and limits on property tax
revenue also have had an influence on state lottery adoption, espe-
cially in the more recent years of our sample.

Although our empirical tests do not prove the strategic median
voter model, the empirical links that we find between TELSs and lotter-
ies are nevertheless consistent with such a model. Our finding that fis-
cal stress does not play a significant role in lottery enactment indicates
that lotteries are not simply a short-term fiscal fix in time of need. In-



60  PUBLIC FINANCE REVIEW

stead, lotteries serve to substitute for other taxes rather than supple-
ment them in times of revenue shortfalls. Furthermore, because the
decision to implement lotteries consistently varies positively with per
capita income, this suggests more than lotteries having greater attrac-
tiveness in states with greater potential lottery sales. Because lotteries
have been found to be regressive revenue instruments (Brinner and
Clotfelter 1975; Clotfelter and Cook 1981), it is also possible that the
median-income person in wealthier states would desire to shift the tax
burden away from himself or herself and onto lottery participants, a
mechanism that would be consistent with our strategic median voter
model.

Our results differ from selected past studies in that we find no evi-
dence of the importance of a fiscal stress effect in determining
whether a state would pass a lottery. Although we do find that TELs
may cause fiscal stress, we can find no connection between stress and
lottery passage.

We conclude that although most TELs do not provide a definitive
causal link to states’ lottery adoption policies, there is enough evi-
dence to suggest that some state and local limits have influenced states
to legalize lotteries. More broadly, it is likely that TELs and lotteries
both have played concurrent and intertwined roles in changing fiscal
structure and policy (Mullins and Joyce 1996) and that each has com-
plemented the other as political and fiscal innovations over the past
three decades. The combination of limits and lotteries may best be de-
scribed as methods by which taxpayers are attempting to decentralize
the tax process and gain more control over how much and what type of
taxes they pay. Further research is needed to test for the relationship
between TELSs and other alternative revenue instruments to provide a
more detailed picture of the changing fiscal structures in state and
local finance.
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APPENDIX

The regression equation and table of means include the following state-level variables
(sources in parentheses):

unemployment rate (U.S. Bureau of Labor Statistics, Geographic Profile of Em-
ployment and Unemployment, various years),

tax capacity index (Advisory Commission on Intergovernmental Relations 1995),

income per capita (U.S. Bureau of the Census, Current Population Survey, various
years),

income distribution in the state (U.S. Bureau of the Census, Current Population
Survey, various years),

per capita long-term debt (U.S. Bureau of the Census, State Government Finances,
various years),

dummies for concurrent year and lagged deficit (National Association of State
Budget Officers, State Expenditure Report, various years),

line-item veto dummy (U.S. Department of Commerce, Statistical Abstract of the
United States, various years),

split-party government dummy, with the governor and the legislative majority be-
ing from different parties (U.S. Department of Commerce, Statistical Abstract
of the United States, various years),

balanced-budget rule dummy (National Association of State Budget Officers,
State Expenditure Report, various years),

neighboring lottery state dummy (La Fleur and La Fleur 1995),

percentage Catholic population (U.S. Department of Commerce, Statistical Ab-
stract of the United States, various years),

population density (U.S. Department of Commerce, Statistical Abstract of the
United States, various years),

percentage Black population (U.S. Bureau of the Census, Current Population Re-
ports, series P25-1111, various years),

percentage of population aged 65 or older (U.S. Bureau of the Census, Current
Population Reports, series P25-1111, various years),

percentage of population ages 5 to 17 (U.S. Bureau of the Census, Current Popula-
tion Reports, series P25-1111, various years),

percentage of Democrats in lower house of state legislature (Council of State Gov-
ernments, The Book of the States),

Democratic governor dummy (U.S. Department of Commerce, Statistical Ab-
stract of the United States, various years), and

gubernatorial election year dummy (U.S. Department of Commerce, Statistical
Abstract of the United States, various years).
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NOTES

1. For the purposes of our analysis, we eliminate all tax and expenditure limits (TELSs) en-
acted before World War II from our data set.

2. Anecdotal evidence suggests that voters are often dissatisfied with the legislative body as
awhole, but they continue to reelect their own representatives (Chari, Jones, and Marimon 1997).
This dichotomy could give rise to the passage of laws (e.g., TELs and term limits) that are in-
tended to tame the overall Leviathan as well as lower the monitoring costs of the public.

3. We tested for the importance of the earmarking of funds and found none. This result is
analogous to the finding by Glickman (1998), who found no impact on education spending when
states earmarked lottery spending for education.

4. We use a budgetary externality in the sense that Chari, Jones, and Marimon (1997) have
developed in Assumption 3 of their model. Because the residents of one particular district in a
state do not pay for the full cost of the public good provision in that district, overall spending in
the state becomes too high.

5. This assumes that we represent voter preferences by income, with the median-income
voter playing the lottery infrequently enough such that his or her overall tax share falls after the
introduction of the lottery.

6. Gerber (1991) has done research in California showing that different legislative processes
can yield different outcomes for the same distribution of preferences over an electorate. Because
of the need to compare across states, we do not distinguish lottery passages by legislative pro-
cess. However, we run sensitivity tests showing that having a referendum process in the state
does not affect the state’s likelihood of enacting a lottery.

7. From 1964 to 1969, only New Hampshire and New York enacted lotteries. These were not
included because data were not available for some of the variables used in the analysis.

8. This has been hypothesized in the literature for two reasons. First, Catholic churches use
bingo and such games as a form of fund-raising. Second, a larger percentage of Catholics in a
state may signal lower percentages of members in fundamentalist religions, whose members
would presumably oppose all forms of legalized gambling.

9. We also tested the year before the increase in the number of lotteries nationwide, but re-
sults were robust across the choice of cutoff dates. Results are available upon request.
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