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To obtain Federal matching funds, state governments must increase their own expenditures. Most frequently, the additional expenditures are consumption expenditures, which have a well documented negative effect on growth (Barro 1991). To test the hypothesis that Federal Matching Funds are harmful to state economic growth, we propose two forecast models, one short-term and one long-term, to estimate Federal Matching Funds’ effects on the growth rate of Texas’ GSP per capita. We also hypothesize that increases in Federal Matching Funds have a negative effect on local tax revenues and test this by developing a third model that compares the growth in Federal Matching Funds to the growth in real tax revenues. 


Employing data for the state of Texas from 1970 through 2006, we find that increases in Federal Matching Funds lead to decreased economic growth in both the short and long run. We also find that increases in Federal Matching Funds are associated with decreases in real local tax revenues.
Government Spending and Economic Growth
Barro (1991) finds support for the neoclassical economic growth theory’s assertion that poor countries grow faster than richer countries only if the empirical tests also account for human capital. Employing primary and secondary school enrollment rates as proxies for human capital, Barro shows that both the initial level of real GDP and the initial level of human capital are highly positively correlated with the subsequent growth in GDP. He looks at the relationship between growth and government expenditures, but divides the total expenditures into government consumption and government investment and tests their effects separately. He finds government consumption’s share of GDP to be negatively related to per capita growth and private investment’s share of GDP, but the government investment’s share of GDP to be unrelated to economic growth. Davies (2008) obtains similar results when looking at the effects of changes in government consumption and investment on changes in social welfare as measured by the Human Development Index.
Turnovksy (2004) uses numerical simulations of a non-scale, calibrated economy to show the effects of different types of government spending on economic growth. His principle finding is that, while different fiscal policies have the same effect on the long-term equilibrium growth rate, they have substantially different effects in the short-term. This results in different long-run equilibrium levels for the key economic variables. The differences are significant, as the author notes that “an increase in government investment from 0.04 to 0.08 of output raises the long-run level of output by 44.6%. Raising the tax on capital income from 0.28 to 0.4 reduces long-run output by 16%.” (p. 906) Turnovsky finds that a fixed fraction of output devoted to public investment leads to a better outcome in the long term than if the same amount is spent on public consumption, though the benefits from the investment spending require a longer time to accrue. His analysis shows the public consumption has positive, yet relatively small, effects on output while public investment initially causes a slowdown then a subsequent increase in growth 

Sala-I-Martin, Doppelhofer, and Miller (2004) use a Bayesian Averaging of Classical Estimates (BACE) to test for the significance of 67 different variables linked with economic growth. Results for three of the most significant variables support Barro’s work by suggesting similar conclusions with respect to school enrollment rates, the starting level of GDP, government consumption’s share of GDP, and the effect of distortions in the relative price of capital on real GDP growth. 

Using data from 1940 through 1968, Strouse and Jones (1974) find that Federal Matching Funds are positively correlated with state consumption expenditures, and that the augmenting effect has become increasingly strengthened over time. Such findings suggest that the Federal money is going mainly to fuel growth in government consumption, which has been shown to have a negative effect on relative economic growth (Barro 1991, Sala-I-Martin et al. 2004). 


Kormendi (1983) and Kormendi and Meguire (1986, 1990) examine the effects of government spending on the private sector. Providing a new theoretical treatment for the relationship between private consumption and government spending which is reconcilable with the Ricardian Equivalence Theorem, they propose that public consumption spending should have a greater negative effect than public investment spending to the extent that public consumption goods are viewed as substitutes for privately provided goods, and find that government expenditures have a negative effect on private consumption. 

These studies provide the foundation for the three models which we use to test our two hypotheses. First, we hypothesize that growths in Federal Matching Funds (FMF) are negatively associated with growth in Gross State Product (GSP) as increases in FMF have the effect of increasing government consumption expenditures, as shown by Strouse and Jones. Secondly, we hypothesize that, due to the negative relationship between changes in FMF and changes in GSP, increases in FMF are negatively associated changes in state tax revenues. 
Estimating the Economic Impact of Federal Matching Funds 

To estimate the impact of FMF on Texas’ economic growth we build an empirical growth model based on the literature discussed in the previous section. Our model departs from previous work in the definitions of the dependent variables. While past researchers have focused their attentions on explaining variations in the growth of countries’ per capita GDP over time, our goal is to explain variations in the growth of Texas’ per capita GSP relative to the US average per capita GDP growth over time. To this end, our dependent measure for our two economic growth models is the change in the ratio of Texas’ per capita RGSP to the US per capita RGDP. For our third model, which measures the impact of FMF on state tax revenues, our dependent variable is the change in the growth rate of real state tax revenues.
 The regressor of primary interest in all three models is the growth in the ratio of FMF to GSP (this follows Barro 1991). 

Employing annual data from 1970 through 2006, we estimate:
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where Yt is the first difference in the ratio of Texas’ per capita RGSP to the US per capita RGDP, Ft is the growth rate of the ratio of Texas’ FMF to Texas’ GSP, and PT and PUS are the growth rates in the industrial production indices for Texas and the US, respectively. Adjusting for heteroskedasticity, we have the following results for our short-term model:
	Coefficient
	Estimate
	Standard Error
	p-value

	α
	0.009
	0.008
	0.306

	β1
	-0.170
	0.075
	0.031

	β2
	0.339
	0.086
	0.000

	ρ
	0.538
	0.147
	0.001

	R2 = 0.58, D.W. = 1.81


These results indicate that a 1% increase in the size of the Federal Matching Funds relative to Texas’ GSP (hereafter, “relative FMF”) is associated with a decline in the growth rate of Texas’ per capita RGSP relative to US per capita RGDP (hereafter, “relative per capita RGSP”) of 0.17%. This negative relationship between relative FMF and relative per capita RGSP is predicted by theory and supports our hypothesis. As found by Strouse and Jones (1974), federal monies received by states are almost exclusively used to fuel state government consumption spending which, as already shown, has a well documented negative impact on economic growth. The latest Texas State Budget also supports those findings – over 60% of the FMF are spent on public consumption (Texas Legislative Budget Board 2008). 


The estimate for β2 shows that a 1% growth in Texas’ industrial production relative to US industrial production (hereafter, “relative industrial production”) is associated with a 0.34% increase in the growth in relative per capita RGSP. This result is also intuitive as faster growth in industrial production typically occurs alongside economic expansion. It is logical that at times of higher relative economic activity the per capita average of Texas grows faster than the national average.


To measure the longer term impact of changes in relative FMF, we estimate the geometrically declining infinite lag model:
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(2)
This is equivalent to the model:
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(3)
We estimate (3) via two-stage least squares using first differences in the growth in the number of oil rigs and the unemployment rate as instruments for the lagged dependent variable. Correcting for heteroskedasticity, we obtain the following results for our long-term model:
	Coefficient
	Estimate
	Standard Error
	p-value

	α
	0.002
	0.006
	0.711

	β1
	-0.186
	0.059
	0.004

	β2
	0.352
	0.083
	0.000

	λ
	0.704
	0.287
	0.021

	ρ
	0.356
	0.243
	0.153

	R2 = 0.66, D.W. = 1.93



The results for equation (2) measure the impact of current and past changes in relative FMF on the growth in Texas’ relative per capita RGSP. Our hypothesis is that increases in relative FMF fuel state government expenditures which, in turn, place an economic burden on the state for years to come. Our results suggest that an increase in relative FMF at the beginning of year 1 puts continued downward pressure on the growth in relative per capita RGSP such that half of the full impact has played out by the end of year 2, three-quarters of the impact has played out by the end of year 4, etc. Based on these estimates, the graph below shows how a 1% increase in relative FMF will impact the growth in relative GSP over a 10-year period. 
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To put these numbers in perspective: Texas has a GSP of approximately $1 trillion and receives approximately $20 billion in Federal Matching Funds. A 1% increase in Federal Matching Funds gains Texas $200 million. According to our short-term model, this $200 million inflow will be associated with a 0.18% decline in GSP growth – that will cost Texas $1.8 billion in lost GSP in the first year. According to our long-term model, over the course of 10 years, the 1% increase in Federal Matching Funds will be associated with a total loss of 0.62% in GSP. In other words, over the course of 10 years, the $200 million inflow in Federal Matching Funds will be gained at a cost of $6 billion in lost GSP.

Lastly, we estimate the impact of changes in relative FMF on the growth rate in Texas’ real tax revenues:
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where Tt is the first difference in the growth rate of Texas’ real state tax revenues, and Gt is the first difference in the growth rate of Texas’ GSP. Applying OLS, we obtain the following estimates: 
	Coefficient
	Estimate
	Standard Error
	p-value

	α
	0.005
	0.005
	0.381

	β1
	-0.152
	0.075
	0.051

	β2
	1.181
	0.206
	0.000

	β3
	0.398
	0.182
	0.036

	ρ
	-0.478
	0.170
	0.009

	R2 = 0.64, D.W. = 2.10


These results show that a 1% increase in relative FMF is associated with a 0.15% decline in real state tax revenues. Texas currently collects approximately $75 billion in taxes and fees. A 1% increase in Federal Matching Funds ($200 million) will be associated with a decline in state tax revenues of approximately $110 million. Roughly speaking, every $1 the state takes in from Federal Matching Funds is paid for via a 55 cent decline in tax revenues. One interpretation is that, to obtain Federal money, the state augments its spending which expands the size of the public sector at the expense of the private sector. By crowding out private enterprise, the state undermines its main revenue source – taxes on economic activity.

Conclusion

The purpose of this analysis was to estimate the impact of growths in Federal Matching Funds on Texas’ economic growth and tax revenues. The data indicate that, in both the short-run and the long-run, the economic benefit from increases in Federal Matching Funds is more than outweighed by the slowing of the growth in real gross state product. Further, the decline in economic activity translates into a decline in state tax revenues such that approximately half of the budgetary gain from Federal Matching Funds is offset by a corresponding decline in tax revenues. In short, Federal Matching Funds harm the state’s economy and benefit the state’s government by only half the value of the matching funds.

Both theory and data suggest that accepting Federal money has a significant negative impact on the relative growth rate of a state’s economy. While state legislatures seem to regard Federal Matching Funds as free money, this analysis presents evidence that this is not the case, and that the economic cost to the state is born in both the short and long run.
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� Working in first differences is necessary to avoid the standard problems associated with non-stationary data.
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