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Abstract

There is a significant body of literature examining the effect of government size on economic growth in an international context. In this analysis, I narrow the field to include only the 50 states in the Union for the period 1986-2003 and measure the impact of state government size on individual states’ Real Gross Domestic Product. The size of state government is represented by a variety of factors including expenditures on consumption as a percent of Gross Domestic Product (GDP), transfer payments and subsidies paid out as a percent of GDP, the level of government employment, and the total tax burden  using fixed effects to control for initial conditions within the states. 
The results of this analysis indicate that increases in various determinants of government size slow economic growth within a state. The variances in the size of state governments raise important policy questions concerning the optimal size of government. The elasticities calculated from this model form a foundation for recommendations in future policy reform.
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I. Introduction
The term “size of government” is somewhat vague, connoting different meanings to people of various educational and political backgrounds. Should the size of a government be determined by its geographic domain? Can government size be measured by the number of legislators currently employed? Definitions of government size vary widely across time and across countries. One of the most commonly-cited definitions of government size among economic researchers is the percentage of Gross Domestic Product (GDP) spent by the government on consumption. 
Those in favor of government intervention and larger government typically cite the social benefits resulting from publicly provided goods. Proponents assert that the government’s scope allows it to perform certain functions more efficiently than private enterprise, such as infrastructure building financed via taxes, public education, and income redistribution programs. Those opposed to a larger government maintain that the government should exercise only limited power and authority over issues of property rights, protection of personal liberty, and other constitutional provisions. An empirical determination of the impact of the size of government requires a definition of not only government size but also a reasonable measurement of benefit. One such measure is the rate of economic growth in a country or in this case, a state, consistent with Ram (1986), Ghali (1999), and Conte and Darrat (1988).
This paper is an empirical analysis of the relationship between sizes of governments and economic growth. The intent is to determine how the size of a state’s government impacts the state’s economic prosperity. The method is to examine the effect of the size of US state governments on the respective states’ economic growths as measured by the rate of growth in state real Gross Domestic Product (RGDP). This model differs from existing research by focusing on public education expenditures and government transfer payments and subsidies as components of government expenditures, and by examining annual data across states rather than across countries.
II. Literature Review

There has been a significant body of work conducted on this topic on a cross country basis  and on a state by state basis to a lesser degree. There is also no generally accepted modeling method. The model specification varies widely by study. The findings on economic growth primarily fall into two categories: Keynesian growth and Classical/Neoclassical growth.  The former show evidence of government consumption expenditures as enhancing economic growth, where a greater proportion of expenditures relative to GDP speeds the pace of economic growth. Reasons for this include governmental influence in reconciling the differences between private and social interests, guidance toward a “socially optimal” growth path, and protection of the country against foreign exploitation (Ghali 1999). This view is supported by the findings of Ram (1986), Lin (1994), Ghali (1999) and Loizides and Vamvoukas (2005). Under a Classical growth assumption, government consumption expenditures hamper the path of economic growth. The underlying theory is that the collection of taxes to fund government spending crowds out both consumption and saving by the private sector. In addition, government spending introduces distortionary effects and incentives that serve to further destabilize the economy (Hyman, 2005). These effects are felt particularly with respect to income redistribution in the forms of welfare payments and subsidies. Another cited reason for a detrimental effect of government size is the inefficiency of government operations. Ghali (1999) gives the following examples:

Public investments undertaken by heavily subsidized and inefficient state-owned enterprises in agriculture, manufacturing, energy and banking and financial services have more often reduced the possibilities for private investment and long-run economic growth.

In the United States, these inefficiencies are seen in the subsidization of ethanol production, steel tariffs, and the government sponsored enterprises: Fannie Mae and Freddie Mac (White, 2007).  Negative effects of government size on economic growth were found by Barro (1991), Gallaway and Vedder (2002), and Schaltegger and Torgler (2006). 
a. Keynesian Growth
Ram (1986) found that the overall impact of government size on growth was positive. He used pooled cross-sectional data from 115 countries over the period 1960-1980. He measured economic growth by growth in total output expressed as GDP in international dollars. Lin (1994) found that differences in growth studies can be traced to model settings. He used OLS, 2SLS and 3SLS models to examine a 62 country data set over the period 1960-1985. Lin’s analysis shows evidence that government size as measured by the share of consumption expenditure relative to GDP has a positive impact on the economic growth as proxied by the annual rate of growth in real per capita GDP. These results hold in the short term under each model specification, but in the intermediate run (25 years) changes in government size had little or no significant impact. 
Ghali and Loizides and Vamvoukas took the relationship a step further. As regression uncovers correlation between elements and not causality, these researchers were unsatisfied with only using regression in their analyses. Both used the Granger causality framework to determine the causation between government size and economic growth.  Ghali (1999) used a vector error correction model to analyze quarterly data on ten Organisation for Economic Co-operation and Development (OECD) countries over the period 1970:1-1994:3. This study was not concerned with the impact of the allocation of government expenditures but only on the causal relationship between government size and economic growth. He found that government size, as proxied by the ratio of total government spending to GDP causes growth in GDP. Loizides and Vamvoukas’ (2005) analysis covers a forty year period across a three country sample: the United Kingdom, Ireland, and Greece. These three countries were chosen to provide a basis for comparison. At the time, the United Kingdom was considered to be “developed” by the authors while Ireland and Greece were considered to be “developing.”  They found that the relative size of government as measured by real government expenditure as a percent of gross national product (GNP) fosters economic growth (real per capita GNP growth) in all three countries using a bivariate error correction model. 
b. Classical Growth

Barro (1991) found that over 25 years, from 1960-1985, and across 98 countries that per capita economic growth was negatively related to the ratio of government consumption expenditures to real per capita GDP. Economic growth, the dependent variable, was defined as the growth rate of real per capita GDP over the period studied. This work used an endogenous growth model in which the chosen regressors impact not the long run level of output, but rather the slope of the long run output curve.  
Gallaway and Vedder (2002) studied the effect of government size on economic growth on the national level in the United States over the period 1966-1998. The authors were concerned in particular with the “transfer state” or the level of income transfer facilitated by the government. This study regressed economic growth (real per capita GDP) on real per capita income transfers, average productivity of labor, and the unemployment rate. The authors used both level and first differenced models with comparable results. The authors concluded that as the “transfer state” expanded over the period studied, the deadweight loss to society grew and thus retarded economic growth. Specifically, in 1998 every additional $1 of income transfers increased deadweight loss by $1.90. These findings support the Misesian theory that transfers and subsidies are a negative-sum game rather than a zero-sum game. 
Schaltegger and Torgler (2006) used data from all state and local governments in Switzerland to examine the claim that a negative relationship between government size and economic growth only applies in wealthy countries with large public sectors. They confirmed that over the period 1981-2001 GDP growth per capita was negatively affected by government expenditures as a percent of GDP. In Switzerland, a reduction in consumption expenditures by one percentage point of GDP related to a 0.06 percentage point increase in the economic growth rate. 
c. Other Findings 

Not all economic growth studies found significant effects, either positive or negative, of government spending on economic growth. Conte and Darrat (1988) found that the expansion of the public sector could not be held accountable for a slowdown in the economy. In their 22 OECD country data set, 15 countries exhibited no effect of government spending on economic growth
. Conte and Darrat defined the public sector as the “real value of government outlays, real tax collections, and changes in the real monetary base” all expressed as percentages of GDP.  The authors studied the countries over the period 1960-1984. 
Among the models, there is significant evidence, particularly in cross-country studies, supporting a convergence theory of growth. This theory emphasizes the importance of including initial levels of RGDP in an analysis when measuring various economic growth rates. Countries with low initial RGDP are likely to realize greater benefits from government expenditures due to “diminishing returns to capital as predicted in the neoclassical model” (Barro, 1996, 3). These countries are most likely to reap the benefits of direct economic help from the government while countries with higher initial RGDP see a decline in growth from additional government expenditure. This is likely because “as an economy prospers, the return on investment declines and the growth rate tends accordingly to decrease” (Barro, 1996, 3). A convergence theory is cited by: Barro (1991, 1996), Dowrick (1996), Gupta, Madhavan and Blee (1998) and Tomljanovich (2004).
Bania et al. (2007) applied a convergence theory approach to the United States on a state level with similar results. The authors concluded that there was evidence of the existence of “growth hills” in the economic development of states that mirrored the convergence effect in cross-country studies. This finding implies that states with lower levels of initial GDP benefit more from government intervention and grow more rapidly. Over time, diminishing returns to capital impart a negative effect on economic growth.

While most of the studies on economic growth have been conducted across countries, a few researchers have applied the framework to a single country analysis. Schaltegger and Torgler (2006) examine the impact of government spending on the economic growth of states in Switzerland, a wealthy country. This is an attempt to control for the convergence theory by limiting analysis to an already wealthy and economically developed country. The researchers examined all state and local governments within the country. Similarly, Loizides and Vamvoukas (2005) limited their analysis to just three countries, Greece, the United Kingdom, and Ireland, while Bania et al. (2007 ) and Gallaway and Vedder (2002) studied the just the United States. 
There has been substantial research conducted on the impact on economic growth due to government spending on particular components. Transfer payments and subsidies are commonly examined in this context as such programs are often financed with tax dollars. Gallaway and Vedder (2002) studied the transfer state extensively, concluding that the effect of transfers and subsidies on economic growth in a region is negative. Likewise,  Helms (1985) found that while productive end uses of tax dollars in the form of improved public services may increase the level of GDP output, tax revenues used to fund transfers tend to negatively impact economic growth within a state. They conclude that because of this, income redistribution should not be undertaken at the state level.   Romans and Subrahmanyam (1979) also found that higher levels of income transfers within a state correspond to slower economic growth.  Weber (2000) sought to explain the economic slowdown in the US during the 1970’s. He determined that the federal government’s fiscal policy change from purchases to transfer payments more than accounted for this economic slowdown. 
Prior literature on this subject is divided on the merits of government size. While most of the literature thus far has been conducted on cross-country samples, there have been some studies performed within a country across state levels. These studies have supported a Classical theory of economic growth in which growth in government size is a detrimental force. The model in this paper breaks down government consumption into a variety of components such as education expenditure and transfers and subsidies as well as including the total tax burden as a source of government revenue. Significant effects resulting from any of these will help to define the relationship between government size and economic growth more precisely. 
III. Methodology
a. Data

Data for this model are panel data on all 50 states for the 17 year period from 1986-2003. This time frame was chosen to accommodate data availability. Gross domestic product by state (formerly GSP – gross state product) data are available from the Bureau of Economic Analysis in nominal terms dating to 1963, but real data are only available dating to 1990. Since each state would have its own individual deflator/cost of living index and these are neither readily available nor comparable, it is not feasible to calculate RGDP by state back past the given data set. I deflated nominal GDP by state using national index values calculated from the difference in nominal and chained 2000 dollar GDP. I then ran my regression using these data as my dependent variable. While this measure does not take into account changes in prices across states, there was no significant difference, so I was able to expand my time frame subject to data availability constraints on other chosen variables.
The table 1 lists the variables included in this analysis and the sources from whence they are gathered.
Table 1: Variables
	Variable
	Name
	Unit
	Source

	GROWTH
	Growth rate in RGDP by state
	Growth rate
	US Bureau of Economic Analysis

	PDI

	Personal Disposable Income
	Growth Rate
	US Bureau of Economic Analysis

	GCE

	Government expenditures on general consumption
	Growth rate %RGDP by state
	Fraser EFNA

	TS

	Transfers and subsidies
	Growth rate %RGDP by state
	Fraser EFNA

	TTB

	Total Tax Burden
	Growth rate %RGDP by state
	Fraser EFNA

	EMPLOY

	Government employment
	Growth rate %RGDP by state
	U.S. Census Bureau, Annual Survey of State and Local
Government Finances and Census of Governments

	EDU
	Government Education Expenditure
	Growth rate %RGDP by state
	U.S. Census Bureau, Annual Survey of State and Local
Government Finances and Census of Governments

	ED

	Educational Enrollment
	Per capita growth rate 
	National Center for Education Statistics

	UNEMP
	Unemployment rates
	Growth rate
	US Bureau of Labor Statistics

	GEMP

	Government Employment (% total employment)
	Growth rate
	Fraser EFNA


My analysis includes variables taken from the Economic Freedom of North America Index, complied by the Fraser Institute. There has been some controversy in the economic community regarding the use of such indices and the biases they may introduce into an analysis. DeHaan, Lundström, & Sturm (2006) address commonly cited issues, such as weighting biases, subjectivity, and the political affiliation of the providing organization with a particular focus on the Fraser Index at the international level. Therefore, the raw data used to calculate the index were chosen as regressors in this model rather than the index values.

All variables are expressed as state and local totals rather than state totals because the former is a more comprehensive measure.  State government totals do not account for municipalities or structural or constitutional differences. The state area totals, or the “State and Local” totals encompass all of the economic activity within the state. For example, while Maryland has only county governments, the State of New York has many governments within each country. The use of the aggregate totals makes the data comparable across the entire panel.
 
This research is materially different from other research on this topic because it includes a breakdown of government consumption into components that may have significant effects such as transfers and subsidies and spending on education. By breaking consumption into components, this analysis seeks to isolate which end uses of government spending are beneficial and which are detrimental to economic growth.  Also  included in this analysis are quadratic terms of the variables to determine the effect of persistent growth in each area. This regression controls for variables other than the government that may affect the economic growth of states. These control variables include the level of educational enrollment as a proxy for human capital/labor as supported by Barro (1991, 409), the unemployment rate which varies with business cycles as supported by the work of Schaltegger and Torgler (2006.), the prior year’s growth rate in RGDP, and the growth rate of personal disposable income per capita. The last variable includes all the income available for individuals to spend on consumption and investment after taxes. 
b. Model Specification 
The best fit for the data were fixed-effects models. I used seven models to conduct this analysis. The first model included all the variables I chose to use to define the “size of government” and the variables to control for non-governmental growth in RGDP:
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Where:

	Growtht-1
	=
	Growth rate in RGDP by state for the preceding year

	PDI 
	=
	Personal Disposable Income

	GCE 
	=
	Government expenditures on general consumption

	TS
	=
	Transfers and subsidies

	TTB
	=
	Total Tax Burden

	EMPLOY
	=
	Government employment

	EDU
	=
	Government Education Expenditure

	ED
	=
	Educational Enrollment

	UNEMP
	=
	Unemployment rates

	GEMP
	=
	Government Employment (% total employment)


The last six models isolated one of the “size of government” variables and its respective quadratic term:
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Where X= Variable of interest (GCE, TS, TTB, EMPLOY, EDU, GEMP). 
Since the model is an autoregressive model, the Growtht-1 term introduces a stochastic regressor. This, left uncorrected, causes the estimators to be both biased and inconsistent. I use two stage least squares (TSLS) to correct this problem, using lagged values of the non-stochastic regressors as instruments. 
The use of fixed effects in this type of modeling is of critical importance as omitted or unobservable variables may vary across states and this modeling form enables the researcher to control for these effects. Of particular relevance to my analysis is the use of a fixed effects model by Bania et al (2007) to control for “initial heterogeneities across states including the level of private capital stock.” Since I was unable to find comprehensive measures across states for physical capital and investment rates I employ the fixed effects to mitigate these omissions. The model’s use of fixed effects controls for the initial RGDP variable cited as critical by the convergence theory proponents Barro (1991), Bania et al. (2007), and Dowrick (1996). Fixed effects estimation also controls for differences in natural resources across states as well as historical regional effects.

c. Data issues

Panel data is plagued with a variety of data issues. As each cross-section is also across time, many variables showed evidence of stationarity in a summary panel of stationarity tests including the Im, Pesaran and Shin, Augmented Dickey Fuller, and Phillips-Perron. The first differences of the logs of these variables exhibited no significant evidence of non-stationarity and thus were chosen over levels for regressors. The results of the stationarity tests are included as Appendix II. Multicollinearity was investigated using a simple correlation matrix as well as calculating the variance inflation factors. These results are included as Appendix I in this analysis.  Few variables show any evidence of significant multicollinearity.
  

The use of a panel data framework also introduces an exceedingly complicated error covariance structure. Let the error covariance matrix Ω be of size ST x ST where S is the number of states and T is the number of time periods. 
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Within this matrix, each individual 
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 is a T x T matrix of error covariances either within a state across time or between two states across time. The 
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Expanding Ω yields:
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In this data set, it is reasonable to expect the following types of correlations among the errors:

1. Within a state across time due to the typical interaction of economic forces across time. This results in non-zero off-diagonal elements in the 
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2. Across states contemporaneously due to economic shocks that impact multiple states. This results in non-zero diagonal elements in the 
[image: image9.wmf]12

,12

 where .

ss

ss

S¹


3. Across states and across time due to economic shocks both impact multiple states and that propagating across time. This results in non-zero off-diagonal elements in the 
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It is also reasonable to expect the following types of heteroskedasticity:

1. Within a state across time due to the changing volatility of economic shocks. This results in non-constant elements down the diagonals of the 
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2. Across states contemporaneously due to differing volatilities of state-specific economic shocks. This results in non-constant elements down the diagonals of the 
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As expected, using simple panel OLS, the residuals show evidence of both heteroskedasticity and serial correlation. To correct the residuals, I employed GLS with cross-sectional weights and Period SUR robust coefficient covariance adjustments. This method is supported by Bania et. al (2007). I also corrected for first, second, fourth and sixth order serial correlation. 
d. Expected Results
I expected to find a negative relationship between the size of government and economic growth. I expected to find that larger governments, ceteris paribus, have a retarding impact on the economic growth rates within a state. In particular, I expected to find that an increased proportion of transfers and subsidies will have a strongly negative impact on economic growth while government spending on education will have a more favorable, if not positive impact on the growth rates within states.  Graphs of the data are shown in Figures 1 and 2. The graphed data supports my transfer and subsidy expectation but not my education expectation.
Figure 1: Transfers and Subsidy Growth   Figure 2: Education Expenditure Growth
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Likewise, I expect that as the total tax burden and the proportion of GDP spent on general government consumption grow, a state’s economic growth will suffer as entrepreneurial development is stifled. The respective graphs are illustrated in Figures 3 and 4.
Figure 3: Government Expenditure Growth   Figure  4: Tax Burden Growth
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IV. Results and Analysis
The regression output of the all-inclusive model in (1) showed no evidence that government consumption expenditures impact economic growth across states over the period studied. This result is consistent with Conte and Darrat’s (1988) conclusion that government expenditures do not affect economic growth either positively or negatively. The results of the model 1 regression are given in table 2.
Table 2: TSLS Regression Output: Model 1 
	Independent Variable
	Coefficient
	Std. Error

	
	
	

	Constant
	0.0183*
	0.0012

	Growtht-1
	0.1947*
	0.0308

	Government Consumption Expenditure
	-0.0057
	0.0339

	Transfers and Subsidies
	-0.0081**
	0.0034

	Total Tax Burden
	-0.0421**
	0.0211

	Government Employment Expenditure
	-0.1132*
	0.0207

	Government Education Expenditure
	-0.2914*
	0.0340

	Government Employment 
	0.0436
	0.0450

	PDI per capita 
	0.3633*
	0.0420

	Educational Enrollment
	-0.0736
	0.0625

	Unemployment
	-0.0035*
	0.0011

	Ar(1)
	-0.2726*
	0.0397

	Ar(2)
	-0.1478*
	0.0427

	Ar(4)
	-0.1206*
	0.0329

	Ar(6)
	-0.1023*
	0.0300

	R-squared
	0.75
	Durbin-Watson stat
	2.14

	Adjusted R-squared
	0.72
	F-statistic
	23.17*


 *Significant at 0.01, **Significant at 0.05, ***significant at 0.1
Government expenditures on education and payroll are both associated with a slowdown in economic growth. This can be interpreted as a larger government payroll crowding out private entrepreneurial development and job growth in the private sector.  Specifically, for every percent increase in the proportion of GDP spent on compensating government employees, RGDP growth per annum within the state declines by 0.1%. The sign of the education expenditure coefficient may not be initially intuitive, but can be explained as long term investment in human capital whose effects are felt only in a lagged form. The same logic applies with the insignificance of the growth rate in educational enrollment. The effects of spending on education and educational enrollment could be as far as 20 years in the future. Detailed analysis of the lag structure of these variables is beyond the scope of this analysis. As expected, the coefficient of the unemployment rate variable is significantly negative, indicating that a 1% increase in the unemployment rate from one year to the next is likely to retard economic growth by 0.004%. Likewise, the sign of the transfers and subsidies component of government spending is negative, but the magnitude is much smaller than expected a priori. A 1% increase in the proportion of RGDP used for transfers and subsidies correlates to only a 0.008% decrease in the economic growth rate of the state. This finding is in line with the findings of Gallaway and Vedder (2002). The magnitude appears much less than they found, but this analysis is also conducted on a state by state basis rather than the national basis on which that finding is based so figures are not directly comparable. Finally, as the total tax burden on citizens within a state increases by one percent, the economic growth rate within that state declines by 0.04%. 
The other six models showed strikingly different results. The results of these regressions are included at table 3. The six “variable of interest” models were constructed for the purpose of isolating one specific measure of government size and/or spending. Since model 1 showed that general government consumption expenditures were not significant, yet government expenditures on employment and education were significant, I hypothesized that the general consumption expenditure variable subsumed the others and thus became insignificant when they were included. Model 2 confirms this hypothesis. 
When the influences of the non-government spending variables are removed, the general government consumption expenditure becomes significantly negative at the 0.01 level.  Specifically, a 1% increase in general consumption expenditures as a percent of GDP correlates to a 0.29% decline in the economic growth rate within the state. The growth in government employment as a percent of total employment also became significant in the isolated model. 

Some similarities emerged among the “variable of interest” models. In each model, the variable of interest representing some aspect of the size of government was significantly negative. Also, the level of educational enrollment remained insignificant at the 0.05 level in each model, as did the quadratic terms of the variables of interest. This finding disagrees with the existence of growth hills found by Bania et al. (2007). The other variables appeared according to expectations. The unemployment rate consistently had a negative impact on RGDP growth while the per capita growth rate in personal disposable income and the previous year’s economic growth rate both had positive impacts.

	Independent Variable
	Model 2

Interest Variable: Government Consumption Expenditure
	Model 3

Interest Variable: Transfers & Subsidies
	Model 4

Interest Variable: Total Tax Burden
	Model 5

Interest Variable: Government Employment Expenditure
	Model 6

Interest Variable: Government Education Expenditure
	Model 7

Interest Variable: Government Employment

	Constant
	0.0178*

(0.0014)
	0.0133*

(0.0018)
	0.0125*

(0.0019)
	0.0152*

(0.0016)
	0.0181*

(0.0013)
	0.0130*

(0.0019)

	Growtht-1
	0.1941*

(0.0346)
	0.1141**

(0.0483)
	0.1592*

(0.0466)
	0.1232*

(0.0429)
	0.2116*

(0.0319)
	0.1323*

(0.0474)

	Interest Variable
	-0.2870*

(0.0206)
	-0.0162*

(0.0042)
	-0.0930*

(0.0248)
	-0.2461*
(0.273)
	-0.3459*
(0.0211)
	-0.1997*
(0.0549)

	Interest Variable2
	-0.04674***

(0.2533)
	-0.0049

(0.0093)
	0.3858

(0.3365)
	-0.4227

(0.3065)
	-0.4002

(0.2980)
	2.0005

(2.1755)

	PDI per capita 
	0.4849*

(0.0425)
	0.6302*

(0.0466)
	0.5784*

(0.0505)
	0.5342*

(0.0431)
	0.4408*

(0.0405)
	0.6482*

(0.0465)

	Educational Enrollment
	0.0225

(0.0659)
	0.0006

(0.0780)
	0.0503

(0.0799)
	-0.0799

(0.785)
	-0.0207

(0.0620)
	-0.0009

(0.0790)

	Unemployment
	-0.0071*

(0.0011)
	-0.0102*

(0.0014)
	-0.0117*

(0.0013)
	-0.0086*

(0.0012)
	-0.0032*

(0.0011)
	-0.0094*

(0.0015)

	Ar(1)
	-0.2582*

(0.0393)
	-0.1440*

(0.0537)
	-0.1979*

(0.0528)
	-0.1433*

(0.0547)
	-0.2960*

(0.0421)
	-0.1644*

(0.0530)

	Ar(2)
	-0.1618*

(0.0424)
	-0.1316**

(0.0531)
	-0.1437*

(0.0528)
	-0.1253**

(0.0500)
	-0.1743*

(0.0431)
	-0.1437*

(0.0540)

	Ar(4)
	-0.1517*

(0.0278)
	-0.1295*

(0.0293)
	-0.1142*

(0.309)
	-0.0974*
(0.0331)
	-0.1229*

(0.0303)
	-0.1162*

(0.0294)

	Ar(6)
	-0.1142*

(0.0297)
	-0.1032*

(0.0276)
	-0.0694**

(0.0283)
	-0.0750**

(0.0296)
	-0.1114*

(0.0290)
	-0.0688**

(0.0287)

	R2
	0.70
	0.58
	0.58
	0.65
	0.72
	0.58

	Adj. R2
	0.66
	0.53
	0.52
	0.61
	0.68
	0.53

	Durbin-Watson
	2.21
	2.18
	2.18
	2.15
	2.14
	2.16

	F-Stat
	18.96*
	11.31*
	11.24*
	15.33*
	20.91*
	11.68*


Table 3: TSLS Regression Output: Models 2-7

*Significant at 0.01, **Significant at 0.05, ***significant at 0.1

V. Economic Implications

The last Congressional elections showed a shift in chamber composition. Both chambers of Congress now have Democratic majorities. This party has been generally associated with a larger government sector from the historic New Deal to the more recent minimum wage increase. By showing the economic implications of government size, this paper comments on the consequences of this new structure and the policies it is likely to implement. The same reasoning can be applied to the coming 2008 presidential race. These two implications are less directly related to this analysis than the recent gubernatorial election results around the country and the state legislature compositions.
The elasticity measures offer a foundation for policy recommendations. These measures approximate the growth impact of variations in state government spending. Depending on growth targets, state government policy makers may wish to cut back on transfers and subsidies to a greater degree than general consumption expenditures or alter the proportion of each relative to the state’s gross domestic product. The elasticity measures may act as economic advice to states on whether or not the privatization and deregulation of industries would be beneficial. By breaking these elasticities down into component measures, this paper also provides a starting point for implementing specific policy reforms and evaluating their potential impact on economic growth. 

Armed with the information provided in this analysis, state government policymakers can modify strategies to increase or perhaps moderate the rate of economic growth within their states subject to desired inflation and growth targets. 
VI. Suggestions for Future Research

In the future, this model could be updated with more recent data as it becomes available. Currently there is a 3-4 year lag in many of the variables.  Future research may also want to look at the session lengths of the respective state legislatures with respect to the number and substance of laws passed. This sort of measure would approximate the efficiency of state governments and varies widely by state. For example: Pennsylvania has a full-time legislature while Texas’ Constitution (Art. III, §5) provides for biennial meetings of  its legislature and Maine’s legislature has been in session on average only 83 days
 a year over the past ten years. Which government is better for growth? A small but efficient state government that passes many laws or a large but cumbersome government that does not pass many laws? Is there more harm in paying idle legislators or in not paying very busy legislators? Is there more harm in many laws with small scope or few laws with a large scope? Theory can provide a basis for hypotheses, but analytics could provide definitive answers. 

Another avenue to pursue would be to include party composition of the state government in the analysis to determine to what extent political parties affect state economic growth. There has been some research on this at the federal level, but none on the state level to the best of my knowledge. Another interesting suggestion for future research would be to apply this analysis on a county level of states to determine if similar effects occur on a smaller scale. 
There has been some research conducted on the impact of productive vs. non productive end use government spending. This model focused primarily on non-productive end uses with the exception of the education expenditures. In the future, this model might be altered to include more productive uses of spending. Due to the lagged effect of the education variables, this model was also unable to provide definitive answers regarding the impact of education expenditures and the level of enrollment. A larger data set, either collected in the future or expanded into the past would be helpful in this respect and would provide another interesting extension.
VII. Conclusion
The purpose of this analysis was to determine the relationship between the size of state government and the economic growth within that state. The model described herein provides support for the assertions made by Schaltegger and Torgler (2006) that increased government involvement in an already developed country such as our own has a detrimental effect on the economic environment. This is based in the theory that government has specific purposes, primarily to protect life, liberty and property and to provide initial infrastructure support. 
More specifically, this analysis concludes in its simplest form that for every percent increase in total government expenditures (minus transfers to persons, businesses, other governments, and interest on public debt) as a percent of GDP, growth in the respective state’s RGDP will decline by approximately .287%. As state governments collect greater revenues from the population in the form of a growing total tax burden and proceed to spend these revenues on transfer payments and government payrolls, economic growth slows by 0.09%, 0.02% and  0.25%  per 1% increase respectively. When additional components of government size are included in a combined model, the focus is drawn away from consumption expenditures to these components. This effect is likely because government consumption expenditures subsume the other, smaller categories of government spending. 
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Appendix I
Correlation Tests
Pairwise Correlation Matrix
	
	Growth
	Growth t-1
	GCE
	GCE2
	Ts
	TS2
	TTB
	TTB2
	EMPLOY
	EMPLOY2
	EDU
	EDU2
	GEMP
	GEMP2
	PDI

Per capita
	ED
	UNEMP

	Growth
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Growth t-1
	0.217
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GCE
	-0.530
	-0.008
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	GCE2
	-0.229
	-0.099
	0.436
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Ts
	-0.186
	-0.069
	0.179
	0.118
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TS2
	0.017
	0.008
	0.058
	0.091
	-0.225
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TTB
	-0.269
	0.258
	0.357
	0.122
	0.063
	0.021
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TTB2
	0.002
	-0.390
	-0.075
	0.186
	0.032
	-0.006
	-0.342
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 

	EMPLOY
	-0.559
	0.035
	0.536
	0.216
	0.100
	0.014
	0.253
	-0.114
	1
	 
	 
	 
	 
	 
	 
	 
	 

	EMPLOY2
	-0.138
	-0.149
	0.123
	0.247
	0.021
	-0.031
	-0.065
	0.302
	0.043
	1
	 
	 
	 
	 
	 
	 
	 

	EDU
	-0.590
	-0.026
	0.841
	0.365
	0.141
	0.057
	0.287
	-0.099
	0.588
	0.127
	1
	 
	 
	 
	 
	 
	 

	EDU2
	-0.253
	-0.117
	0.367
	0.787
	0.097
	0.109
	0.084
	0.197
	0.243
	0.395
	0.359
	1
	 
	 
	 
	 
	 

	GEMP
	-0.233
	-0.058
	0.358
	0.097
	0.107
	0.048
	0.060
	-0.121
	0.268
	-0.020
	0.371
	0.099
	1
	 
	 
	 
	 

	GEMP2
	-0.078
	-0.118
	0.130
	0.082
	0.038
	0.026
	-0.047
	0.089
	0.093
	0.075
	0.124
	0.100
	0.331
	1
	 
	 
	 

	PDI per capita
	0.250
	0.148
	-0.104
	-0.075
	-0.081
	0.012
	-0.071
	-0.110
	-0.096
	-0.055
	-0.129
	-0.076
	0.093
	0.048
	1
	 
	 

	ED
	-0.112
	-0.140
	0.036
	0.091
	0.044
	-0.020
	0.020
	0.026
	-0.030
	-0.004
	0.010
	0.094
	0.087
	0.076
	-0.063
	1
	 

	UNEMP
	-0.298
	-0.210
	0.317
	0.142
	0.121
	-0.026
	0.082
	-0.003
	0.275
	0.014
	0.365
	0.178
	0.329
	0.158
	-0.150
	0.029
	1


Variance Inflation Factor

	The Variance Inflation Factor (VIF) necessitates regressing each of the independent variables on the remaining independent variables and using the R2 from each auxiliary regression in the formula
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A VIF of magnitude 10 is generally regarded as cause to drop the offending dependent variable. The VIF calculations here show no evidence of higher order multicollinearity. 
	
	Dependent
	R2
	VIF
	
	Dependent
	R2
	VIF

	
	
	Growth t-1
	0.01
	1.01
	
	EMPLOY2
	0.23
	1.30

	
	
	GCE
	0.75
	4.00
	
	EDU
	0.75
	4.02

	
	
	GCE2
	0.66
	2.97
	
	EDU2
	0.68
	3.09

	
	
	Ts
	0.10
	1.12
	
	GEMP
	0.31
	1.44

	
	
	TS2
	0.07
	1.08
	
	GEMP2
	0.06
	1.07

	
	
	TTB
	0.27
	1.37
	
	PDI per capita
	-0.15
	0.87

	
	
	TTB2
	0.29
	1.41
	
	ED
	0.05
	1.05

	
	
	EMPLOY
	0.37
	1.57
	
	UNEMP
	0.24
	1.31


Appendix II

Stationarity Tests 

Statistic (probability)

	Variable
	Im, Pesaran and Shin W-Stat
	ADF – Fisher Chi-Square
	PP Fisher Chi-Square

	GROWTH
	-13.3329*
	373.900*
	514.748*

	GROWTHt-1
	12.8560*
	361.339*
	495.690*

	GCE
	-15.5875*
	430.267*
	604.409*

	GCE2
	-14.2065*
	390.438*
	796.801*

	TS
	-13.6781*
	359.328*
	751.087*

	TS2
	-14.8039*
	559.212*
	595.219*

	TTB
	-16.4919*
	457.080*
	943.689*

	TTB2
	-12.5279*
	343.073*
	920.685*

	EMPLOY
	-16.6452*
	458.082*
	705.373*

	EMPLOY2
	-11.9177*
	329.158*
	614.653*

	EDU
	-15.2251*
	420.574*
	649.551*

	EDU2
	-14.0461*
	384.912*
	600.350*

	GEMP
	-9.59569*
	267.342*
	331.518*

	GEMP2
	-13.9905*
	381.549*
	587.979*

	PDI per capita
	-3.05649*
	127.019**
	319.330*

	ED
	-4.92722*
	181.444*
	246.448*

	UNEMP
	-11.3152
	311.642*
	343.698*


* significant at the 0.01 level, ** significant at the 0.05 level
The Im, Pesaran and Shin W-stat, the Augmented Dickey Fuller – Fisher Chi-square and the Phillips-Perron  Fisher Chi-square assume individual unit root processes under the null of a unit root.

Notice that all variables reject the null of a unit root assuming individual unit root processes. The underlying time series is stationary. 







� As a note: expansion of the public sector had negative effects on 4 countries and positive effects on 3 countries.


� “Disposable personal income is the income available to persons for spending or saving; it is calculated as personal income less personal tax and nontax payments” (http://www.bea.gov/bea/dn1.htm)


� “General consumption expenditure is defined as total expenditures minus transfers to persons, transfers to businesses, transfers to other governments, and interest on public debt.” (Economic Freedom of North America Index: Appendix F)


� “Transfers and subsidies include transfers to persons and businesses such as welfare payments, grants, agricultural assistance, food-stamp payments (US), housing assistance, etc. Foreign aid is excluded.” (Economic Freedom of North America Index: Appendix F)


� “Total Tax Burden is defined as a sum of income taxes, consumption taxes, property and sales taxes, contributions to social security plans, and other various taxes. Note that natural resource royalties are not included” (Economic Freedom of North America Index: Appendix F)


� State and local government total payroll expenditure


� Level of enrollment (number of students) for all primary and secondary students.


� “Government employment includes public servants as well as those employed by government business enterprises. Military employment is excluded.”





� The author wishes to thank Mr. Christopher Pece, Chief: Public Finance Analysis Branch, Governments Division at  the US Census Bureau for his help in this matter.


� For example, the Southeastern United States have traditionally lagged the Northeast in terms of economic development and growth. 


� Defined as a pairwise correlation coefficient of r=0.8 or greater or a VIF greater than 10. 


� Mathematical average of data collected from the Maine State Law and Legislative Reference Library. The author would like to thank reference librarians Robert Michaud and Mark Knierim for compiling these data. (Maine)
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