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1. INTRODUCTION

There is a long and rich theoretical and empirical literature focused on how government
expenditures and fiscal policies influence economic growth. The literature is extremely broad,
ranging from the impact of the size of the government, measured by government spending as a
share of the economy, on economic growth to the role of taxation on firm location decisions.
Despite the breadth of the literature, there are several patterns in the literature that can be
highlighted. First, public services are a normal good and as the economy grows the demand for
services also grows. In addition, downward pressures on economic growth are generated if the
absolute size of government grows faster than the overall economy over the long term (Bergh
and Henrekson, 2011). Ceteris paribus, the rate of growth in the public sector should be slower
than the overall growth rate of the economy.

Second, a determinant of growth dynamics is the expenditure mix of services provided by
the government. Research suggests that expenditures on “productive” public services, such as
infrastructure, education and health care, have a positive impact on economic growth while
expenditures on “non-productive” services such as transfer payments, can place a drag on
economic growth (Barro, 1991, 1997; Mofidi and Stone, 1990; Reed, 2008). Third, as Lynch
(2004: page 12) argues “[b]Jusinesses need to know that they can rely on high-quality, well-
administered public services to facilitate the conduct of their enterprises,” The literature
examining the allocative efficiency of governments at the local level (i.e., Oates, 1969,
Brueckner, 1979, 1982, 1983; Henderson, 1980, 1985; Deller 1990a, 1990b; Deller and Maher,
2009) suggests that perceptions of efficiency matter. If local tax payers believe they are receiving
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services congruent with taxation levels, taxes do not place downward pressure on economic
performance. If there is a perception that there is waste and inefficiency in the production of
services, then there is a potential for downward pressure on economic growth. A positive
business climate hinges on a level of trust and confidence that the government will make good
fiscal policy decisions and will provide a certain level of stability in fiscal policies and
enforcement of regulations.

Distrust over government taxation and public expenditures has led to legislation
constraining taxation as well as to major shifts in the national political arena, such as the
formation of the Tea Party Movement. This line of thinking is embodied in the Leviathan-
Niskanen-Buchanan model of government spending; government is inherently inefficient
because elected officials and government bureaucrats cannot be trusted to keep taxes and
spending under control due to the influence of special interest groups and the reluctance to
terminate or significantly reduce existing programs.

The perception of government waste and inefficiency has led to the passage of tax and
expenditure limits (TELs) in many states to restrict and tightly control government spending.
TELs are “formula based budgeting requirements that apply specific limits to state and/or local
revenues, expenditures or appropriations” (Brome et al, 2006). At the state level, tax and
expenditure limitations (TELSs), such as California’s Proposition 13, Massachusetts’s Proposition
2% and Colorado’s Taxpayers Bill of Rights (TABOR), were implemented in response to public
perception that officials lack fiscal discipline and cannot be trusted to control taxation and
spending. Today, 46 states have some form of constitutional or statutory limits on the ability of
the state and/or local governments to raise taxes and/or expenditures (Mullins and Wallin, 2004;
Deller and Stallmann, 2007; Kioko, 2011). These TELs range from simple open meeting laws to
strict constitutional amendments limiting the growth in state and local government revenues and
expenditures to a chosen metric, such as the rate of inflation or population growth rates (Joyce
and Mullins, 1991; Kornhauser, 2002; Mullins, 2004; Mullins and Wallin, 2004; Stallmann,
2007).

If governments are not to be trusted to have fiscal policies that are conducive to
economic growth, and tax and expenditure limits impose that fiscal discipline, a natural policy
question is do TELs influence economic growth? The economic theory on the potential impact of
TELs on economic growth is mixed. The Leviathan-Niskanen-Buchanan model suggests that
more restrictive TELs should improve economic growth by cutting out wasteful spending and
providing transparency and stability in taxing policies. Alternatively, TELs could cut investment
in productive resources, which would inhibit economic growth. A small handful of studies of
empirical studies have addressed this issue (McGuire and Rueben, 2006; Deller and Stallmann,
2007; Stallmann and Deller, 2010, 2011; Deller, Stallmann and Amiel, 2012). In general these
studies have found no evidence that TELs have a positive influence on economic growth and
limited evidence that they may impair growth. Most studies examining the link between
economic growth and TELs, however, have used a dummy variable to account for the presence
of a TEL; the use of dummy variables does not allow researchers to account for the large
variation in the restrictiveness of TELs. This study contributes to the small but growing literature
by exploring how the restrictiveness of different types of state tax and expenditure limitations
influence state economic growth within a simple neoclassical growth framework using a Barro-
type empirical growth model.

© Southern Regional Science Association 2013.
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Beyond these introductory comments, the study is composed of five sections. The
literature of studies looking at the relation between TELs and economic growth is summarized.
A simple spatial neoclassical growth framework is reviewed with attention to how TELs can
influence growth. Then, a Barro-type empirical growth model is presented with a discussion of
the unique indices of TEL restrictiveness used in this study. A variable parameter specification is
used to test for the influence of TELs on economic growth over the range of TEL restrictiveness.
Next, the empirical results are presented and discussed. The study closes with a discussion of the
policy ramifications of the work.

2. TAX AND EXPENDITURE LIMITS AND ECONOMIC GROWTH

Given the focus of the arguments in favor of tax and expenditure limitations, it is
somewhat surprising that the impact of TELs on economic performance has been largely
overlooked. To our knowledge there are only a small handful of relevant studies. McGuire and
Rueben (2006), one of the first to address the TEL and economic performance question, restrict
their analysis to one region of the country, the impact of Colorado’s TABOR in relation to the
other Mountain West states. They conclude that Colorado’s TABOR had little if any impact on
the long-term economic growth of Colorado, measured in terms of both employment and per
capita income. They observe that there may have been a short-run positive impact, but over time
that positive influence disappeared. Deller and Stallmann (2007) look at TELs imposed on local
and state governments nationwide using simple dummy variables for TELs imposed pre- and
post-1987. They find that TELs imposed on local governments may have a negative impact on
the growth of per capita income in the short run but that they do not appear to affect economic
growth in the long run. TELs imposed on state governments, on the other hand, may have a
positive impact on economic growth. As a possible explanation, they suggest that the public
services that matter most to the economy are generally provided by local and not state
governments.

Stallmann and Deller (2010) use a growth model with intercept dummy variables to
examine the impact of the most restrictive forms of tax and expenditure limits on income growth
and slope dummy variables to test for convergence among U.S. states. None of the intercept
dummies are significant, suggesting that there is no evidence that TELs influence economic
growth. They find that local TELs, which are mainly property tax levy limits, do not significantly
affect convergence rates. Their results for state TELs suggest that states with limits imposed
before 1987 experienced slower rates of income convergence while those with more recent limits
experienced increased convergence. This could suggest that limits become more binding in the
long term, making it difficult for the states to provide “productive infrastructure,” ultimately,
resulting in slower economic growth (Barro, 1991, 1997; Mofidi and Stone, 1990; Reed, 2008).
In the short run, perceptions of state action to curb inefficient spending may have a positive
impact on economic growth, but over time the positive effect may turn negative.

The use of simple dummy variables to capture the presence of tax and expenditure limits
is the primary limitation of the aforementioned studies. As noted by Joyce and Mullins (1991)
and Kioko (2011), no two states have structured TELs exactly the same, and simply dummy

"of particular note, in November 2005, Colorado voters approved Referendum C, a ballot measure that loosened many of
TABOR's restrictions. Major proponents of Referendum C were various Denver business associations who expressed concern
that the inability of the state to invest in major infrastructure projects would lead to bottlenecks in the growth of the state’s
economy.

© Southern Regional Science Association 2013.



188 The Review of Regional Studies 42(3)

variables cannot capture the complexity and diversity of TELs across the states. If one appeals to
the concept of entropy from information theory (Shannon, 1948; Theil, 1967; Golan, 2002), it
tells us that compressing complex ideas, like TELs, into a single dimensional metric, like a
dummy variable, can lead to inferior inferences. As argued in more detail below, scaled metrics
or indices, which more fully reflect the heterogeneity of TELs, can introduce more information
into the modeling process. This should improve inferences regarding the impact of TELs on
states.

Stallmann and Deller (2011) move beyond using a simple dummy variable to represent
TELs and use an index of state TEL restrictiveness developed by Poulson (2005). Grouping
states into four categories of increasing restrictiveness based on Poulson, they use parametric and
non-parametric tests of sub-sample equivalency on 84 separate measures of economic
performance, business vitality and development capacity. In general they find no evidence that
tax and expenditure limitations imposed on state governments are associated with higher levels
of economic performance. Rather, they find limited evidence that in some cases, tax and
expenditure limitations hinder business climate and economic performance. Unfortunately, by
grouping states into quartiles, some information on restrictiveness is lost. Second, the analysis
examines one year and is cross-sectional in nature, which does not capture dynamic processes
which may occur as TELs become more binding or are changed over time.

To address these shortcomings, Deller, Stallmann and Amiel (2012) construct a dynamic
index of TEL restrictiveness in the spirit of Poulson (2005), and to a lesser extent the work of the
Advisory Commission on Intergovernmental Relations (ACIR, 1987), Resnick (2004) and Bae
and Gais (2007). The value of the annual index each year from 1969 to 2005 reflects the
restrictiveness of the TEL in that year. There is one index for TELs imposed on state
governments, and a second for TELs imposed on local governments. Using a panel approach
Deller, Stallmann and Amiel (2012) find that more restrictive TELs imposed on state
governments have a negative effect on state economic growth; additionally, TELs imposed on
local governments have a weak negative impact on growth. They conclude that their results do
not support the argument that the enactment of tax and expenditure limits is a mechanism to
promote economic growth. The limitation to this work is that it does not distinguish between
TELs that restrict either revenue or expenditure streams or both; all TELs are aggregated into
one index. Studies that examine the implications of TELs on fiscal decisions and the unintended
consequences of TELs on other aspects of the economy, such as public credit ratings, have
revealed that results are sensitive to the focus of the TEL (e.g., Poterba and Rueben, 1999a and
1999b; Wagner, 2004; Johnson and Kriz, 2005).

This study moves the literature forward by constructing three separate TEL
restrictiveness indices; one index focuses on TELs that restrict only state revenues, another on
TELs that restrict only state expenditures, and a final on TELs that restrict both revenues and
expenditures such as Colorado’s TABOR. Using a set of three TEL restrictiveness indices, we
are able to test if the focus of the TEL influences state growth patterns. Unlike Deller, Stallmann
and Amiel (2012), we do not consider TELs imposed on local governments, and focus only on
state government limitations.

2.1 Theoretical Growth Framework

A traditional neoclassical model of regional economic growth, as presented by Barro and
Sala-i-Martin (1992), Nijkamp and Poot (1998), Keely and Quah (2000) and Durlauf, Johnson
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and Temple (2005), is adapted to test the research question discussed above: do tax and
expenditure limitations imposed on state governments influence economic growth? In
neoclassical theory, developed by Ramsey (1928), Solow (1956), Cass (1965) and Koopmans
(1965), growth rates in per capita income are inversely related to the initial levels of per capita
income; over time, any given set of economies that are similar in terms of preferences and
technology should see a convergence in per capita income. That is to say, poorer regions should
grow faster than richer ones. This central hypothesis has been tested in hundreds of studies using
what is now widely referred to as a Barro-type model:

(1) Ay, =a,+ay,  + Z 60X, 1 te
i=1
y is per capita nominal income and X is a set of control variables, which for this study include
tax and expenditure limitations. € is an error term such that e=u;+vjy, where u; and vj; are the state-
and time-specific effects (or measurement error) respectively. In order to account for unobserved
correlation between states and across time, two-way fixed effects are included in the dynamic
Generalized Method of Moments estimator discussed below.

The parameter of interest is a; (which equals O(Ayy)/01yi1), commonly called the -
convergence parameter. The robustness of the results of the traditional neoclassical empirical
growth model is at the center of a large literature (Pack, 1994; Durlauf and Quah 1999; Brock
and Durlauf, 2001; Beugelsdijk, de Groot and van Schaik, 2004; Durlauf, Johnson and Temple,
2005; Brock, Durluaf and West, 2007). Despite the wide use of the neoclassical-derived, Barro-
type growth model, Levine and Renelt (1992), in particular, are very critical of its use. They
maintain that the rate of B-convergence is very sensitive both to model specification and the time
frame that is examined. The concern over model specification has spawned a large and growing
literature about model uncertainty and methods to address it (see, for example, Deller and Lledo,
2007 for a detailed discussion). We elect to retain this framework because of the simple and
direct way public services (i.e., public capital) can be logically introduced, yet we acknowledge
and respect its shortcomings.

Within this simple framework the question is why, if at all, tax and expenditure
limitations would directly or indirectly influence growth rates? Consider the two underlying
factors of production that enter into the neoclassical growth model: labor and capital. It has been
widely accepted that capital is composed of two parts: private and public capital (e.g., da Silva
Costa, Ellson and Martin 1987). Public capital is traditionally viewed as public infrastructure
such as highways, bridges and water treatment systems among others. Indeed, the link between
public capital in the form of infrastructure has been the focal point of another literature (e.g.,
Ratner 1983; Aschauer 1989a, 1989b, 1989c; Johnson, Deaton and Segarra 1988; Aaron 1990;
Hulten and Schwab 1991; Tatom 1991a,b; Jorgenson 1991; Holtz-Eakin 1994). 2 While the
magnitude of the relationship between public infrastructure and economic growth remains a topic
of debate, the general consensus is that investments in public infrastructure are a necessary, but
not sufficient, condition for economic growth.

As noted by Bergh and Henrekson (2011), Bartik (1991, 1992) and Barro (1991),
however, public capital is broader than simple infrastructure and includes “productive” public

% See Munnell (1992), Romp and de Haan (2007), Straub (2008) and de al Fuente (2010) for reviews of this literature.
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services such as police and fire protection and environmental production. Some research
suggests that as incomes increase, services that add to the quality of life, such as state parks and
recreational services, have a positive impact on growth (Deller, et al., 2001). Public investments
can also impact growth through the productivity of labor. Human capital theory, rooted in the
works of Schultz (1961), Becker (1962, 1985), and Mincer (1962), builds on the neoclassical
model of perfectly competitive labor markets and argues that human capital investments
influence the growth process by increasing the productive capacity of the labor force (Clark
1983; Becker 1985; Beaulieu and Mulkey 1995; Goetz and Hu 1996). Examples of human
capital investments include schooling, on the job training and health care amongst others. Such
investment makes a worker more productive by augmenting skills, knowledge, health, or other
productive attributes. The improvements in human capital can have utility to a variety of firms or
be firm specific, having applications only to the particular enterprises involved.’

Tax and expenditure limitations (TELs), by placing a cap on either revenues or
expenditures or both, may lead to under-investment in productive public and/or human capital
and result in slower economic growth rates. The counter argument is that rate of investment is
currently too high because of Leviathan-Niskanen-Buchanan type pressures. In addition, the mix
of public investments may be misdirected into unproductive public services or into a less than
optimal mix. These mis-investments divert resources away from more productive private capital
investments. Proponents of TELs maintain that such limits will restrict public resources and
move them to the most productive investments.

2.2 Empirical Framework

To address the sensitivity of the rate of B-convergence to the restrictiveness of tax and
expenditure limitations we employ a variable parameter specification (Deller et al, 2003), and

allow both the intercept (¢, ) and growth parameter (¢, ) to be influenced by the restrictiveness
of the state TEL. Specifically, we allow the intercept to vary by the TEL measure.

(2a) oo =Po+ PITEL

as well as the growth parameter

(2b) o =70+ 1 TEL.

where TEL is a measure of the restrictiveness and structure of the TEL (described in further
detail below). Substituting egs. (2a and 2b) into the basic Barro-type regression equation (eq.(1)
yields the model to be estimated:

(3) Ay, =B, + BTEL+y)y,, +»TELY,  + Z é‘iXi,t—l +e

i=1

By design, the TEL measure, described below, can influence the convergence rate

(43) aAyt/GyH =Yo + Y1 TEL,
as well as the overall rate of growth:
(4b) 8Ayt/8TEL = B] + Y1 Ye1.

3 See Wilson and Briscoe (2004) for just one of the many reviews of the human capital and economic growth literature.
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Based on the theoretical arguments, there are two competing interpretations of how TELs
could influence economic growth. Because TELs place an upper bound on the investment and
replacement of public capital, state level TELs could dampen economic growth. This can lead to
underinvestment in productive public goods and services which in turn reduces private rates of
return to capital and labor. Due to public underinvestment, states with more restrictive TELs may
grow more slowly. In this specification, if OAy/OTEL < 0, more restrictive TELs are associated
with slower growth rates.

On the other hand, if O0Ay/OTEL > 0, more restrictive TELs are associated with faster
growth rates and the Leviathan-Niskanen-Buchanan model is supported; government is
inherently inefficient and cannot be trusted to implement effective and efficient fiscal policies. If
TELs impose fiscal discipline and result in a more efficient use of public resources, the theory
predicts that the flow of private capital and labor into the state is more likely to follow an
efficient trajectory. These two effects together should provide a positive influence on economic
growth.

How TEL restrictiveness influences the rate of B-convergence (0Ayy/0y:.1) is also clear
from the competing theoretical perspectives. If TELs place a cap on investment and replacement
of public capital, goods or services, then the convergence parameter will be reduced in
magnitude, indicating that more restrictive TELs hinder the ability of states to grow at faster
rates by preventing investment in public infrastructure and capital. In other words, markets are
not able to adjust in a manner consistent with competitive markets. If the TELs create a strong
incentive to use limited public resources in a more efficient manner, then the speed of
convergence should accelerate. Alternatively, within the context of an individual state with high
per capita personal income a more restrictive TEL may result in slower growth.

Our control variables include: *

J Per Capita Income from Income Maintenance Programs
J Per Capita Income from Unemployment Programs

J Per Capita Income from Retirement Sources

. Percentage Employment in Durable Manufacturing

. Percentage Employment in Non-Durable Manufacturing
J Percentage Employment in Finance and Insurance

. Percentage Employment in Professional, Scientific

. Percentage Employment in State Government.

Per capita income from income maintenance programs is intended to control for not only
levels of poverty, but also “unproductive” government expenditures. Per capita income from
unemployment programs is a proxy of state-specific business cycles and again what might be
deemed “unproductive.” Per capita income from retirement sources includes transfers from the

4 All of the data, other than the TEL index, are available from the US Census Bureau, Bureau of Economic Analysis, Regional
Economic Information System and the Bureau of Labor Statistics.
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government for retirement, disability and medical care among others and is aimed to capture the
aging population and labor force. The remaining variables, percentage of employment across
different sectors, control for the economic structure of the state. In addition, employment in
professional and scientific areas is a proxy for technology.

Given the panel nature of the data, the potential estimation methods range from pooled
OLS, to fixed and random effects and generalized method of moments (GMM). Each has its
strengths and weaknesses as well as advocates and dissenters (Abreu, de Groot and Florax, 2005;
Partridge, 2005). The fixed effects model (FE) allows for individual effects that are time
invariant like regional climate or geography, which minimizes omitted variable bias, but the
estimator is inconsistent in the presence of endogeneity. Durlauf, Johnson and Temple (2005)
note that the standard random effects model requires that region-specific effects be distributed
independently of the explanatory variables, which is clearly violated for a dynamic panel as
traditionally developed in growth theory. This latter observation is the reason that FE models
have dominated growth studies that employ panel data. In addition, the random effects (RE)
model is most appropriate when the data sample is a random draw from a known population. In
our case, we have data on the entire population, which in this case includes all fifty of the United
States.

A serious problem with the empirical growth literature is the failure to adequately address
the issue of endogeneity of the control variables. From our set of control variables, it is clear that
nearly all could be a direct function of economic growth. To address the endogeneity issue,
Arellano and Bond (1991) and Caselli, Esquivel and Lefort (1996) use a generalized method of
moments (GMM) estimator. The dymanic panel GMM generally uses either the lagged
differences of the dependent variable (e.g. Yyir2 - Vir3) or the lagged levels of the dependent
variable (e.g. yit2 or yir3) as instruments for y.; ( Greene 2012). This minimizes problems of
endogeneity. Sometimes referred to as an autoregressive dynamic panel estimator, the GMM
estimator is useful in dealing with autoregressive data. As noted by Minoiu and Reddy (2010) the
GMM approach has supplanted the more traditional fixed and random effects estimators to
model economic growth (e.g., Deller, Stallmann and Amiel 2012).”

A consistent and efficient estimate of the 3, y and o from eq.(3) (let A = 3, A, d) can be
obtained by minimizing the GMM criterion function N(y-X\)’Z(Vn)"'Z’(y-X\) where Vy is a
consistent estimate of V = E(Z’ee’Z), Z is a set of instrumental variables, € is the classical
regression error term, and N is the number of cross-sectional units or states. The solution to the
minimization problem leads to the GMM estimator

(5 dow =[X'ZV'Z'X] " X'ZV;'Z!
N nE&y

For this study, the instruments (Z) include the dependent variable, annual growth in per capita
income lagged five years (Ayirs), and the exogenous variables include percentage of the
population under age 18 as well as the percentage over age 65.°

5 While there is some concern that the dynamic panel GMM model might be misspecified if the spatial interdependence between
states is ignored (Arbia et al., 2008), dynamic spatial panel GMM models are still in the developmental stages. In addition, the
use of state fixed effects, which are presented in the dynamic GMM panel estimator, may include some of the interdependence.

S The lagged dependent variable specification can be expressed in a general form as: AY; = Z?zl (o)) Ayi(t—l) +
leg Br Xitx + e Here 225:1 @1 AY ¢y reflects the five year lagged instruments.

© Southern Regional Science Association 2013.



AMIEL, DELLER, & STALLMANN: GROWTH AND TAX & EXPENDITURE LIMITATIONS 193

The next step is to construct an index to capture the restrictiveness of tax and expenditure
limitations. As noted above Joyce and Mullins (1991) delineate six broad types of TELs and a
given state may have one or a combination of several of these characteristics. The least
restrictive are full disclosure or “truth-in-taxation” rules, which generally require some public
discussions and a specific legislative vote in open meetings prior to enactment of a tax rate
increase. Similarly, a limit that focuses on a particular revenue source, such as the property tax,
may not limit officials from increasing other sources such as sales taxes and/or fees and charges.
The most restrictive TELs limit the amount or the percentage by which revenues and/or
expenditures can increase from the previous year (Resnick, 2004). If a state cuts its budget in a
downturn, as the economy rebounds the state remains on a lower trend line based on the low
spending or revenue in the recession year. Most binding are these latter types of TELs that also
are constitutional rather than statutory because statutes can be changed more easily (Poulson,
2005; Resnick, 2004; Poterba and Reuben, 1999b).

As noted above most of the studies that have examined the impact of TELs on economic
growth and/or economic performance have used simple dummy variables to capture the presence
of a TEL (e.g., McGuire and Rueben, 2006; Deller and Stallmann, 2007; Stallmann and Deller
2010). As argued in both Stallmann and Deller (2011) and Deller, Stallmann and Amiel (2012),
simple dummy variables cannot capture the heterogeneity of TELs sufficiently to provide
adequate insights into the impact of TELs on the economy. From a purely theoretical
perspective, the concept of entropy from information theory points out that compressing complex
information, such as TELs, into a single dummy variable provides a minimum amount of
information (Shannon 1948; Theil 1967; Golan, 2002). Compare, for example, the information
contained in a fair single two-sided coin and a fair six-sided dice. From information theory,
because there are more potential outcomes from the six sided dice, there is more information.
Staying with the coin and dice analogy, if there are six states with six different TELs and that
information is compressed into a yes/no dummy variable, by definition information is lost.

Thus, we build on Deller, Stallmann and Amiel (2012), who in turn built on the work of
the Advisory Commission on Intergovernmental Relations (ACIR, 1987), Resnick (2004),
Wagner (2004), Poulson (2005), and construct three indices of TEL restrictiveness.” Deller,
Stallmann and Amiel (2012) construct a TEL restrictiveness index based on six dimensions of
TELs: (1) the breadth of coverage of the TEL; (2) if the TEL is statutory or constitutional; (3)
growth restrictions; (4) method of TEL approval; (5) override provisions; and (6) exemptions.
Each state received points for each of six dimensions every year. Higher point values in each
category correspond to stricter limitations. Additionally, each exemption or override provision to
the TEL is assigned a value of negative one, because they make a given TEL less restrictive. As
with previous restrictiveness measures, the rankings on each dimension are ordinal and the
rankings are summed. Because there is no way to determine how much more restrictive one type
of limit is than another, the index does not reflect magnitudes; we can only establish and
compare the relative intensity of each limit. As a consequence, all of the indices created to date,
including these, are ordinal in nature. We modify the Deller, Stallmann and Amiel (2012) index
in two distinct ways. First, we use the first category, breadth of coverage, to construct a set of
indices by type of state TEL: (1) only revenue limits; (2) only expenditure limits; and (3) both

7 The National Conference on State Legislatures (NCSL) has an excellent overview of the TELs in each state, their dates of
adoption and the growth restrictions on each. See Waisanen at: http://www.ncsl.org/issues-research/budget/state-tax-and-
expenditure-limits-2010.aspx
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revenue and expenditure limits. Secondly, we simplified the other categories so the point values
assigned are slightly different from the original index. See Appendix Table A for more details
about the six categories and the point values assigned in each. The highest score for the revenue
TEL is 20, for the expenditure TEL is 22 and for the TEL that restricts both revenues and
expenditures is 18.

In 1990, the beginning of the time period for this study, 24 states had a TEL; six had a
revenue TEL, fourteen had an expenditure TEL and four had both a revenue and expenditure
TEL. By 2009, 29 states had some type of TEL; six states had a revenue based TEL, eighteen
states had an expenditure based TEL, and five states had both an expenditure and revenue based
TEL. Twenty-two states had an expenditure TEL at some time during the study period. Nine
states had a revenue TEL at some time during the study period. Nine states also had a TEL with
limitations on both the revenue and expenditure at some time during the study period. A state
received a score only for the type of TEL in the year in which it was in effect. It received scores
of zeros on the other TELs for that year. For example, Washington State had no limit before
1993, when it implemented both an expenditure and a revenue limit. In 2000, the limit was
changed to an expenditure limit only. In addition, some states made their TEL more or less
restrictive over the time period. Fourteen states did not have any type of state TEL at any time
during the study period and received a score of zero for each type of TEL for every year. Among
the thirty-six states with a TEL at some point during the time period, it is important to note that
five states changed the type of TEL during the study period so that at one time they fell into one
category and later fell into another category.

3. EMPIRICAL RESULTS

We estimate two versions of the variable parameter growth model (Table 1). Model A
uses an aggregation of the three TEL restrictive indices, where the TEL score for the state was
used without reference to its type. This “aggregate TEL index” would be conceptually
comparable to the metric used in Deller, Stallmann and Amiel (2012). Model B is the fully
specified model and includes the three individual TEL restrictiveness indices. The results are
presented into two parts; the first is a summary discussion of the control variables, and the
second focuses on the TEL indices and their relationship to growth and convergence rates.

All of the control variables are statistically significant and the signs are consistent across
the two models. As expected, both higher levels of per capita income-maintenance payments and
per capita income from unemployment programs are associated with lower per capita income
growth rates. Higher levels of per capita income from retirement sources also are associated with
higher growth rates in per capita income. This result may be driven by retirement migration to
warmer climates which in turn may be contributing to growth in those regions while the states
that the retirees leave necessarily have lower income from these sources and lower economic
growth due to the loss of this income.

Higher dependency on both durable and non-durable manufacturing employment has a
dampening impact on per capita income growth. This may be partially driven by the movement
of manufacturing overseas, the growth of smaller, more flexible manufacturing that is not
unionized and also by the decrease in unionization in general. It may also indicate a state whose
economic structure is not evolving. A higher dependency on the finance and insurance sector
increases per capita income growth. A higher dependency on professional and scientific sectors
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Table 1: Growth In Per Capita Income 1990-2010
Model A Model B
Constant -0.00168  0.00120
(0.9668)  (0.9755)
Per Capita Income -0.00136  -0.00137
(0.0001)  (0.0001)
Per Capita Income from Income Maintenance Programs -0.03474  -0.03587
(0.0001)  (0.0001)
Per Capita Income from Unemployment Programs -0.02233  -0.02368
(0.0001)  (0.0001)
Per Capita Income from Retirement Sources 0.00966  0.01031
(0.0001)  (0.0001)
Percentage Employment in Durable Manufacturing -0.67839  -0.69452
(0.0001)  (0.0006)
Percentage Employment in Non-Durable Manufacturing -1.10326  -0.96859
(0.0006)  (0.0084)
Percentage Employment in Finance and Insurance 2.09211 2.29084
(0.0001)  (0.0001)
Percentage Employment in Professional, Scientific 5.52198  5.00733
(0.0001)  (0.0001)
Percentage Employment in State Government -2.28000  -2.25131
(0.0001)  (0.0001)
Aggregate TEL 1.04210 —
(0.0001)
(Aggregate TEL)*(Per Capita Income) -0.00003 -
(0.0001)
Revenue TEL — 1.05232
(0.0003)
(Revenue TEL)*(Per Capita Income) — -0.00004
(0.0031)
Expenditure TEL — 1.09649
(0.0001)
(Expenditure TEL)*(Per Capita Income) — -0.00003
(0.0008)
Revenue and Expenditure TEL — 1.27700
(0.0001)
(Revenue and Expenditure TEL)*(Per Capita Income) — -0.00004
(0.0002)

p-values in parentheses. All right-hand side variables lagged one year.
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for employment also is associated with faster rates of per capita income growth. This result is
consistent with the role of technology in economic growth and is supportive of an endogenous
growth theoretic framework.

The final control variable, percentage of employment in state government, could be
interpreted as a direct measure of the broader question; is the size of government an impairment
to economic growth? The coefficient is negative and statistically significant lending evidence to
this hypothesis, particularly for state governments. Our specification, however, does not address
the more subtle argument that the key to the issue is that growth in the size of government should
be smaller than the growth in the overall economy (Bergh and Henrekson, 2011).

For the central hypothesis of the study we find that the individual coefficients associated
with the TEL indices of restrictiveness are statistically significant at or above the standard
threshold of 95 percent confidence. Because of the variable parameter specification of the model,
the individual parameters, including the parameter on lagged per capita income, the traditional 3
convergence parameter, have no direct interpretation. To test the significance of the joint
parameters of eqgs. (4a and 4b), we estimated a series of Wald tests, presented in Table 2, to
determine if the joint parameters are statistically different from zero. In each case, the Wald
statistic of the joint parameters, evaluated at the mean of the TEL index or lagged income
respectively, are statically significant above the 95 percent threshold, strongly suggesting that
TEL restrictiveness has an influence on state per capita income growth over the 1990 to 2010
period. In order to examine the impact of TELs on state growth and convergence, we graphed the
growth rate and B-convergence over the span of TEL index values and levels of lagged per capita
income. These are shown Figures 1 and 2 below.

It is important to recall that each of the TEL indices are ordinal and the values of the
indices cannot be directly compared, that is, where the lines intersect, the vertical axis cannot be
interpreted as one magnitude being larger than the other; instead, whether they are above or
below zero is the focus. At best we can look at the general trends between the indices as well as
examine the slope of the convergence rate. Thus, when examining the impact of TELs on
convergence, we need to explore each type of TEL separately.

Table 2: Variable Parameter Wald Test

Revenue Expenditure Rev&Exp  Aggregate
TEL TEL TEL TEL

OAY/DYr1 = Yo + Y TEL 14.27 13.93 15.04 15.53
(0.0002)  (0.0002)  (0.0001)  (0.0001)

OAY/OTEL = 1+ v1 Yea 13.08 18.05 28.65 59.00
(0.0003) (0.0001) (0.0001) (0.0001)

Note: p-values in parentheses.
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Figure 1: Influence of TELs on Convergence Rate
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Consider first how TEL restrictiveness influences f convergence, or 0Ayy/0y:.1 = Yo +
Y1TEL. Model A gives an annual index value to each state based on the restrictiveness of the
TEL in the state without taking the type of the TEL into account.  convergence is given by
OAy/0y+.1 = yo + 71AggTEL. Model B, on the other hand, uses three separate TEL indices based
on the type of the TEL so that it is possible to investigate how each specific type of TEL
influences convergence and economic growth. The B convergence is given by 0Ay/0y. = Yo +
viRevTEL + y,ExpTEL + y,BothTEL. In the absence of a TEL, the B convergence is given by
OAy/0yi1 = Y. Note that by construction each state can only have one type of TEL or none in
any given year. Thus, depending on the type of TEL, the B convergence reduces down to
OAy/0y+.1 = Yo + yiTEL where TEL can either be a revenue TEL, expenditure TEL or a TEL that
limits both revenues and expenditures. If 0Ay/Oy..; < 0 over the range of TELs, convergence is
confirmed, but if 0Ay/Oy..; > 0 then lower income states are growing more slowly than higher
income states, and we see divergence. Note that the convergence rate is a function of the TEL.

The value of 0Ay/0y..; over the range of the TEL restrictive indices is shown in Figure
1.Two observations warrant discussion. First, for all three types of TELs, 0Ayy/0Oy is negative
over the range of TEL index values. This indicates that convergence is confirmed. Secondly,
across the range, as TEL restrictiveness increases, the rate of § convergence speeds up; that is to
say that as the TEL value increases, the derivative becomes more negative (the trend lines slope
downward). This is true regardless of the type of TEL and suggests that TELs speed up the
convergence rate between low and high income states.

The direct influence of TEL restrictiveness on economic growth is captured by
OAy/OTEL = B + y; y1. Similar to the discussion above, Model A gives an annual index value
to each state based on the restrictiveness of the TEL in the state without taking the type of the
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Figure 2: Direct Influence of TELs on Economic Growth
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TEL into account. The growth rate is given by given by OAy/OTEL = ; + y; y.1. Model B, on
the other hand, employs the three separate TEL indices based on the type of the TEL so that it is
possible to investigate how each specific type of TEL influences economic growth. Taking the
derivative with respect to each type of TEL, gives the ability to examine how each type of TEL
impacts the growth rate. If OAy; /OTEL > 0, then more restrictive TELs are associated with faster
growth rates and is consistent with the Leviathan-Niskanen-Buchanan model. If, on the other
hand, 0Ay/OTEL < 0, then more restrictive TELs are associated with slower growth rates. This is
consistent with the hypothesis that TELs place constraints on governments and results in an
inefficient supply of public services.

Mapping the value of 0Ay, /OTEL over the range of per capita income (y) is provided in
Figure 2. As expected, the direct influence of restrictiveness for all types of TELs on per capita
income growth varies over levels of lagged per capita income, as well as by the type of TEL.
Again, revenue-focused TELs have the widest variation across income levels, while the
expenditure and aggregate TELs have the lowest levels of variation across income levels. The
growth rate for revenue-only TELs changes from being positive for lower-middle income states
to negative for upper income states. For lower-middle income states 0 Ay /OTEL > 0, implying
more restrictive TELs are associated with faster growth rates. On the other hand, at higher levels
of income OAy/OTEL < 0, signifying that more restrictive revenue TELs are associated with
slower growth rates in higher income states. The shift of the impact from positive for low income
states to negative for high income states is of particular interest.

Revenue-based TELs that keep taxes lower may be beneficial for low income states
because it increases families’ take-home pay. In high income states restricted revenues mean that
the state cannot afford to provide larger quantities, wider varieties or higher quality public goods,
which higher income citizens prefer; this may affect movement into the state. In addition, the
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growth rate with revenue TELs declines more rapidly as income increases relative to the other
types of TELs. This suggests that in high income states, an expenditure TEL is preferable to a
revenue based TEL because its impact on growth declines less rapidly as incomes increase.

A slightly different trend can be seen for the expenditure-only TELs and the TELs that
restrict both revenues and expenditures. For both of these types of limits, the growth rate is
generally positive across the entire income range; however, the negative slope of the line
demonstrates that growth rates are slower for the upper income levels than they are for the lower-
middle income states. For the expenditure-based TEL, one explanation for the declining growth
rate as incomes increase could be that low income coupled with more restrictive TELs forces
state governments to devote their limited expenditures to the more productive public services,
which contribute to economic growth. As incomes rise, however, citizens start demanding public
goods that can be considered “luxury” public goods. For example, as incomes increase the
demand for services such as state parks and recreational facilities not only increases but becomes
expected. Or citizens or interest groups may demand more or higher quality “productive” public
goods.

Three general conclusions can be drawn from these results. First, within the context of a
Barro-type empirical growth model, tax and expenditure limitations can influence state growth in
per capita income. Second, the relationship between TELs and economic growth varies by TEL
restrictiveness as well as type of TEL. Within the context of our analysis, more restrictive TELs
can speed the rate of B convergence, that is, lower income states may grow more rapidly than
higher income states. Third, the influence of TELs on growth varies over state income ranges.
For poorer states more restrictive TELs may force fiscal discipline creating a more conducive
environment for economic growth. But for higher income states, more restrictive TELs could
hinder the provision of what might be viewed as “luxury” or “non-essential” public services that
are expected in higher income states. This hindrance may place constraints on economic growth
for richer states. These results suggest that some of the inconsistent results in the previous
research may be due to lack of control for type of TEL and for the income dynamics of the state.

4. CONCLUSION

The role of government, in particular tax and expenditure policies, in economic growth is
at the heart of a long and rich literature. This study adds to the small but growing part of the
larger literature by examining the impact of tax and expenditure limitations (TELs) on economic
growth. Using a generalized method of moments (GMM) approach we estimate a Barro-type
growth model with three separate restrictiveness indices of tax and expenditure limitations
imposed on state governments.

We find that more restrictive TELs tend to be associated with faster rates of convergence
and overall higher rates of growth for lower income states. But as income increases, the positive
impact of TEL restrictiveness on overall growth declines, and for very high income levels more
restrictive TELs have either very little impact or a negative impact on growth.

It was not possible to directly investigate the mechanism by which TELs differentially
influence growth in low and high income states in this paper; future research could include a
closer investigation into how TELs impact productive and non-productive spending by states.
However, we hypothesize that in lower income states with restrictive TELs, state governments
must use their more limited resources to provide the more productive public goods that are
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necessary for economic growth. In other words, TELs can impose some level of fiscal discipline
that has a positive impact on the economy. But as incomes grow, the demand for higher level
goods and services, such as recreational services or higher levels of spending on education, also
grows, and restrictive TELs may prevent the required investments placing downward pressure
on growth.

The majority of past studies used a dummy variable for the presence or absence of a TEL.
We are able to show, however, that it is important to take the heterogeneity of TELs into
account. The restrictiveness of the TEL influences the rate of convergence; TELs speed up the
rate of convergence and TELs that restrict revenues generally have a larger impact on
convergence than TELs that restrict expenditures. Similarly, policy decision makers must be
concerned with the per capita state income. A TEL may enhance economic growth in a low
income state, but the opposite result could occur in a high income state.

TELs are heterogeneous as are state economies. This study demonstrates that it is
difficult to make generalizations about TELs. Policy makers need to consider the specific
attributes of their state as well as the type and restrictiveness of a TEL, and the implications of
the interaction between income and TELs on economic growth, before deciding to implement a
TEL or modify a TEL currently in place.
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Appendix

Table A: TEL Index Construction
Type of TEL Revenue index

Revenue (all) 2

Tax Revenues (only) 1
Expenditure index
Expenditure 3
Appropriations 2

General Fund Expenditure 1
Both

Revenue and Expenditure 1

Sum everything below and then break it into three indices and add the points as above based on

the type of index.

Statutory/Constitutional

Constitutional=1

Growth Restriction

Less than or equal to inflation and/or population growth rate 6
Less than or equal to the rate of personal income growth 5
Limited to the rate of growth in the state economy 4
Restricted to a percent of state income 3

Equal to a share of total revenue or expenditures 2

No new taxes or fees 1

Method of Approval

Constitutional Convention 4
Legislative referendum 3
Citizen Initiative 2
Legislative vote 1

Override Provisions

No override allowed 4

Voter approval to raise taxes and expenditure of surplus wages 3
Supermajority vote 2

Declaration of emergency funds 1

Exemptions

Budget reserves -1

Grants -1

Capital Projects -1

Debt Service -1

Court Mandates -1

Non-recurring general fund appropriations -1
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