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Casino gambling is being pushed by the state as a large source of revenue in the upcoming years.  Evidence from other states indicates that casino gambling is a substitute for lotteries and the introduction of casinos thus reduces lottery revenue.  Legalized casino gambling has the potential to impact a large percentage of the population of Pennsylvania depending on government regulation and utilization of gambling revenues.  This work will replicate similar research conducted in the states of Florida and Georgia involving earmarked lottery taxes, and examine the overall impact legalized casinos in Pennsylvania will have on earmarked lottery revenues that are used to benefit older Pennsylvanians.  


This research will use casino and lottery revenue data, among other things, from the nine states that currently have both casinos and lotteries.  Data from Colorado, Illinois, Indiana, Iowa, Louisiana, Michigan, Missouri, New Jersey, and South Dakota is used to estimate the impact on lottery revenues in Pennsylvania.  The findings of this research are important because the lottery revenue in Pennsylvania is earmarked for older Pennsylvanians while the revenue from casinos goes into a general revenue fund for the state.
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An Estimation of the Substitution Effect of Casino Revenue on Lottery Revenue in the State of Pennsylvania
1. Introduction

Much research and empirical evidence suggests that the implementation of legalized gambling, in the form of casinos, has a negative impact on the respective statewide lottery system.   Many states currently earmark revenue from lottery sales toward education and other such outlets.  After winnings and administrative costs are paid out, Pennsylvania remains the only state that earmarks the remaining revenue toward its senior citizens.  The PA state lottery contributes 31 cents of every dollar of gross revenue to senior citizen programs. The benefit breakdown for fiscal year 2003-2004 saw $126.6 million in property tax relief and rent rebates.  Low-cost prescription drug programs (PACE) saw $370 million and $116.447 million went towards free and reduced public transportation.  Lastly, $211.89 million helped fund the Department of Aging to serve and deliver meals to the elderly.
  (See Appendix A)  


Currently, those residents 65 years of age or older qualify for property tax and rent rebate relief and PACE.  Any resident 60 years of age or older qualifies for free/reduced public transportation and the hot meals program.  In 2007 the limit on income for homeowners interested in receiving a rebate rises dramatically from $15,000 to $35,000.  The number of seniors that qualify for rebates will increase due to the higher limit on annual income.  Also, a new law takes effect changing the maximum rebate from $500 to $650.  Therefore, there is an increase in the amount of funds going to senior citizens in 2007.  

In July of 2004, casinos were legalized in the state of Pennsylvania.  Fourteen locations will open slots parlors in the state holding up to 3,000 slot machines for the first year.
  These fourteen locations are distributed throughout the state hoping to draw more than just the in-state population.  Since casinos are currently legal in West Virginia, it is assumed that revenues will no longer be lost to the neighbor state once casinos are fully functional in Pennsylvania.  The state of Ohio included a referendum on the most recent mid-term election asking residents their opinion on legalized gambling.  In a 2 to 1 vote, the residents denied the state the ability to provide 31,500 slots with revenues earmarked toward Ohio high school education programs.  Finally, New Jersey has legalized gambling including slots and table games primarily located in Atlantic City.

Once all fourteen locations are operational it is estimated that Pennsylvania will have $1 billion in increased proceeds from the institution of gambling.
  The proceeds are yet to be earmarked but the state legislature has plans of including a percentage of them to compensate senior citizens with increased property tax relief.  Total gaming revenue is difficult to estimate because the Pennsylvania Gaming Control Board (PGCB) has yet to grant the remaining slots licenses.  Anne Neeb, Executive Director of the Gaming Control Board stated:
“To compile estimate projections for each applicant, the Task Force had to include any potential competition.  This means possible revenues from applicants that may nor be ultimately awarded a license and go into operation were still used to create competition.  This results in, essentially, more competition than would actually occur statewide.  So, simply adding the Task Force figures would produce low and incorrect assumptions of total statewide gaming revenue.”

Since property tax relief is supposed to receive approximately 32% ($1 billion) of the casino gross revenues, it can be reasonably assumed that the state believes it will have more than $3 billion in annual gross casino revenue.

As the implementation of legalized gambling is introduced in the form of casinos, former research leads us to believe total revenue gathered by the lottery will decrease.  Therefore, funds allocated to programs through lottery proceeds will consequently be reduced.  This paper will focus on the redistribution of resources that follow this series of events.  This paper is an extension of prior research in that it includes a larger sample, examines the effect of casinos on all states with lotteries, and uses the total revenue of a lottery instead of the proceeds that are earmarked to certain programs depending on the state.   
2.  Literature Review

Siegel and Anders (2001) investigate the relationship between the state lottery and Native American Casinos in the state of Arizona.  The analysis of the authors finds that a ten percent increase in the number of slot machines is associated with a 2.8 percent decrease in lottery sales.  Indian casinos are not required to report revenues so a displacement figure has not been discovered.  Since Indian casinos have been shown to have an impact, it is still important to account for these as an explanatory variable. 
Previous research suggests that commercial casinos have an impact on lottery revenues.  Fink and Rork (2003) reinforce this by finding that the introduction of commercial casinos nationwide shows a $1 increase in casino tax revenue reduces net lottery revenues by $0.56.
 
Elliot and Navin (2002) conduct similar research involving the substitutability of river boat gambling on the lottery.  During the period of 1989-1995 they find that a $1 increase in riverboat gambling resulted in an 83 cent decline in lottery revenues.

The existence of three and four digit games in a state lottery is said to have an impact on lottery revenues.  A three or four digit game is one in which the state lottery draws numbers at random between zero and nine.  Consumers win by matching the drawn lottery numbers in either a nightly or twice-daily drawing.  Research was conducted by Clotfelter and Cook (1989) that show that the existence of these games increases the total lottery revenue.  Also, the percent of neighboring states having lotteries is expected to have an impact on lottery revenue.  Alm (1993) and Erekson (1999) show that an increase in neighboring lotteries would reduce the amount of lottery play in that particular state.  
Cornwell and Mustard (2001) find that in the State of Georgia, the introduction of earmarked revenues toward education is regressive on the poor.  This occurs through the redistribution of resources which takes resources through the lottery and redistributes the resources to the middle and upper class.
  The researchers find that the poor and uneducated spend far more on the lottery than the rest of the population.  A small proportion of the poor and uneducated send their children to higher education, and thus the money spent on the lottery is used to benefit children of middle and upper classes.  Price and Novak (2000) find similar results in the state of Texas that show a relationship between the poor minorities and the purchasing of instant games lottery tickets.  Spiro (1974) finds that the Pennsylvania lottery is indeed a tax on the poor.  

Along with this, Vasche (1985) and Mikesell (1994) show that an increase in unemployment results in increased lottery play.  As people lose their jobs they become more and more desperate for cash thus playing the lottery with the hopes of winning a large prize before finding a new job.
Currently, legislation in the State of Pennsylvania calls for a 34% tax on all casinos of which 2% or $10 million, whichever is greater, is given to the community where the casino is located.  There is no legislation that calls for earmarking casino revenue to any program for the elderly residents of the State.
I build off previous research by using a sample that ranges from 1992-2004.  Throughout this period, more states have legalized casinos which provides for more observations of casino revenue impacting lottery revenue.  Also, I only include the nine states that have pre-existing lotteries as well as implemented casinos in the last 14 years.

3.  Methodology
Data 3.1


The data for this research includes all states that have lotteries and have implemented commercial casinos.  The states with casinos and lotteries are Colorado, Illinois, Indiana, Iowa, Louisiana, Michigan, Missouri, New Jersey, and South Dakota.  These nine states will be used to estimate the change in lottery revenues through the implementation of casinos in the state of Pennsylvania.  A model is constructed based on Rork and Fink (2003), who examined the effects, among other things; casino gambling has on lottery revenues.  Each state’s lottery revenue is used to predict the change in the Pennsylvania lottery revenue.  

Each states respective data is gathered and included over the time period of 1992-2004.  Lottery and casino revenues are obtained from each state’s department of revenue.  Unemployment, per capita income (PCI), population, and the percent of the population over the age of 65 are taken from the Census bureau statistical abstract over the years 1992-2004.
  The PCI is included in the model to measure whether or not income has an effect on lottery expenditures.  The population is used to calculate the per capita spending on the lottery and casino gambling.  Finally, it is believed that the elderly spend more on lotteries and so the percent of elderly in each state is included.
Model 3.2

Panel data is used in the model to account for the many differing factors occurring by state over the period of 1992 – 2004.  A variable is used to account for the number of casinos implemented in each state.  This is done because the opening of one casino will hypothetically have a smaller effect than the opening of ten casinos in a different state.  The revenue data is converted to percentage change in order to account for the difference in revenues from state to state.  This will help to eliminate heteroskedasticity by creating a level playing field.  Also, it is expected that a state’s population has an impact on the amount of lottery revenue a state receives.  For this reason, a dependent variable of lottery revenue per capita is formed.
    Included in these factors are per capita income by state, the percent of neighboring states that have lotteries, and the unemployment rate of each state.  Also, the percent of the population over 65 years old is included as well as the number of years a state’s lottery has been in place.  Finally, a dummy variable is included to account for those lotteries that have three and four digit games.  See Appendix B.
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I expect that casino revenues and the existence of Indian casinos will have a negative relationship with lottery revenues.  Per capita income is expected to be negative as well, because as a person’s income rises, his likelihood of playing the lottery declines since he is less poor and will take far fewer chances trying to strike it rich.  Based on former research I expect the age of the lottery and the existence of three and four digit games to be positively correlated.  
To correct for statistical anomalies in this model, this research uses the first difference of lottery revenue as a dependent variable to correct its non-stationary element.  Casino revenue and per capita income are also corrected because they are non-stationary and are both in percent change.  The second difference is used for unemployment to account for its non-stationary element.
  Fixed effects are used both for the state and the year.  The state fixed effects account for any varying political or democratic factors that have not been accounted for in the model.  The year fixed effects account for any changes nationally as far as politics or business cycle changes.
Empirical Results 3.3

The results for the analysis using panel data (state and time specific) can be viewed in Table 1.

Table 1 – Regression Results

	
	
	(1)
	(2)
	(3)
	(4)

	
	
	OLS
	OLS
	OLS
	OLS

	Independent Variable
	
	% Change
	1st Difference
	% Change
	1st Difference

	
	
	
	
	
	

	Casino Revenue
	
	-0.0023 *
	-0.2354
	-0.0025 *
	-0.264 *

	
	
	(0.0013)
	(0.1495)
	(0.0014)
	(0.1464)

	
	
	
	
	
	

	Unemployment
	
	0.0201*
	2.092 *
	-0.0015
	0.1721

	
	
	(0.0100)
	(1.1540)
	(0.0193)
	(2.0860)

	
	
	
	
	
	

	Indian Gaming Dummy
	
	-0.048 **
	-5.179 **
	-0.0397 *
	-4.228 *

	1 = Yes
	
	(0.0230)
	(2.5250)
	(0.0220)
	(2.3800)

	
	
	
	
	
	

	
	
	
	
	
	

	Digits Lottery Gaming
	
	-0.0437
	-4.753
	-0.039
	-4.334

	1 = Yes
	
	(0.0270)
	(2.9710)
	(0.0258)
	(2.7830)

	
	
	
	
	
	

	
	
	
	
	
	

	% of neighboring states with lotteries
	
	-0.0556
	-16.955
	-0.0297
	-23.75

	
	
	(0.2290)
	(24.9820)
	(0.2800)
	(30.1970)

	
	
	
	
	
	

	% of population over 65
	
	0.049
	4.875
	-0.0576
	-6.0774

	
	
	(0.1012)
	(10.9590)
	(0.1151)
	(12.4150)

	
	
	
	
	
	

	Per Capita Income
	
	0.6560 
	84.4450 
	0.9744 *
	108.5119 *

	
	
	(0.5030)
	(54.5380)
	(0.5804)
	(62.5852)

	
	
	
	
	
	

	Constant
	
	0.06
	6.199
	0.035
	4.107

	
	
	(0.0388)
	(4.2075)
	(0.0395)
	(4.2670)

	
	
	
	
	
	

	Period Fixed Effects
	
	No
	No
	Yes
	Yes

	
	
	
	
	
	

	R-Squared
	
	0.132
	0.142
	0.343
	0.356

	Durbin-Watson
	
	2.0513
	2.1664
	1.9363
	2.1148

	
	
	
	
	
	

	
	
	
	
	
	

	Standard errors in parentheses
	
	*** significant at the 99th percent level
	** significant at the 95th percent level
	* significant at the 90th percent level
	



With respect to the independent variables in model 1, this research shows that a $1 increase in casino revenues results in a $0.26 reduction in lottery revenues.
  This is found to be significant on the 90th percent level when fixed effects are included and the dependent variable is the change in lottery revenues per capita over one period.  Although 46% smaller than previous research suggests, this is consistent with a reduction in total lottery revenue collected.  Unemployment is positively correlated and shows that a 1% change (from two periods ago) results in a 2% increase in lottery revenues.
  This is consistent with prior research conducted by Vasche (1985) and Mikesell (1994).  As shown by Siegel and Anders (2001), this research finds a 10% increase in Indian casinos results in a 4.8% decrease in lottery revenues.  This value, which is significantly larger than Siegel and Anders’ previous work shows, suggests that since 2001 Indian casino impact has grown.  Using fixed effects, per capita income shows that a $108 increase results in a $1 increase in lottery expenditures.  This is contrary to my belief that the less income a person has would result in increased lottery play.  It is consistent with Fink and Rork’s model in that it is positive in nature.  The percentage of the population over 65 and the percentage of neighboring states with lotteries are both insignificant in every instance and show no correlation with lottery revenues.  Lastly, the existence of three and four digit games in a state lottery is shown to have a negative impact on the total lottery revenue collected by each state.  This differs from research done by Clotfelter and Cook (1989), but is consistent with the results found by Fink and Rork (2003) when only lottery states are included in the model.
4.  Conclusion
This research finds that the increase in casino revenues over time will result in a decrease in lottery revenues.  This implies that the overall revenue granted to older Pennsylvanians through the lottery will decrease.  This will have an impact on the economy of the entire state, but most importantly Allegheny County.  Currently, Allegheny County is the second oldest county in the nation based on median age.  As revenues transfer from lotteries to casinos (which are not currently earmarked and going towards general revenue), funding for PACE, free and subsidized transportation, Property Tax relief, and the Department of Aging will decrease.  
As net lottery revenues decline, the total combined revenues of both lotteries and casinos will increase drastically.  This research suggests a smaller decrease in lottery revenue than the increase in casino revenue predicted by the state.  In 2007 the amount of benefits paid to senior citizens and the number of senior citizens qualified both increase.  This is due to the fact that the income limit is being raised from $15,000 to $35,000 (increasing the eligible seniors) as well as an increase in the property tax return from $500 to $650 in 2007.  Therefore, it is important to account for the reduced revenues of the lottery by earmarking a portion of casino revenues toward senior citizen benefit programs.
Assuming casinos bring in $3 billion once they are fully operational; this suggests that there will be a loss of gross lottery revenue in the amount of $780 million.  Since 31 cents of every dollar are contributed to older Pennsylvanians, this research suggests a loss of approximately $241,800,000 to the senior citizens.  If 32% of the casino tax revenue (estimated by the Governor at $1 billion) is earmarked toward older Pennsylvanians, this $320 million should compensate the lost lottery revenues, but it is uncertain how much of an increase there will be in payouts once the new law takes effect.
Contrary to prior research, the percentage of neighboring states with lotteries was insignificant.  Also, the variables to account for senior citizens playing the lottery and the per capita income did not show any relationship with lottery revenues.  The low value for the R-Squared suggests that omitted variables exist and were not accounted for.
    

Extensions for future research include investigating the regressive nature of earmarking revenues to older Pennsylvanians when the uneducated are expected to play the lottery more often.  As seen in prior research by Borg (2000) and Rubenstein and Scafidi (2002) in the states of Georgia and Florida, it is suggested that the uneducated spend more on the lottery and receive less benefits.

In addition, as more and more casinos open and the number of slot machines increase, it is important to examine the increased effect casinos will have on lotteries.  The amount of revenue initially displaced will not be nearly as great as when every casino is open and fully operational.

I believe that the percentage of neighboring states with lotteries will not have as large of an impact as the total combined per capita revenue of these same states.  It is important to account for neighboring states when taking a look at the substitutability of lottery revenues because someone living on the border of one state can easily travel across the border.  This is another avenue for future research.

Lastly, localized studies on lottery revenue surrounding each casino are important because it is believed that the proximity of casinos directly corresponds to a loss in lottery revenue.  As data becomes available it is important to examine the immediate effects of opening casinos in the state of Pennsylvania.
Appendix A – Current Allocation of Lottery Proceeds
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Appendix B
Model 1 Variables

	Variable
	Description
	Source

	Lottery Revenue
	Lottery revenues are broken down by state on an annual basis
	Fink and Rork (2003) as well as each state's department of revenue

	Casino Revenue
	Casino revenues are broken down by state on an annual basis beginning when casinos are first implemented in each respective state
	Fink and Rork (2003) as well as each state's department of revenue

	Indian Dummy
	Due to the lack of revenue data for Indian casinos, a 1 denotes a state has Indian casinos and a 0 denotes a state without Indian casinos.
	Whether or not a state has Indian casinos can be found at indiancasinos.com or 500nations.com

	Per Capita Income
	Used as a percent change, this variable accounts for the amount of money per person a state brings in.  
	US Census Bureau

	Unemployment
	Used as a second difference, this variable accounts for the level of unemployment in each respective state for the given year
	US Census Bureau

	Neighbor
	This is a measure of the percentage of neighboring states that have lotteries
	Author’s calculation based on which states in the US have lotteries

	Lottery Age
	The number of years the state lottery has been in existence
	Author’s calculation using the lottery website as a reference

	Digit
	Dummy variable where 1 denotes that a state contains 3 and 4 digit games and a 0 denotes that they do not
	Author’s calculation using each lottery's respective website

	Population
	Each state's total population by year
	US Census Bureau

	Elderly
	% of the population over the age of 65
	US Census Bureau
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� Currently, a bill is being developed attempting to allocate casino revenues toward lost lottery revenues in the way of increased property tax relief for older Pennsylvanians.


� This information was gathered from the Pennsylvania State lottery website.  � HYPERLINK "http://www.palottery.state.pa.us/lottery/cwp/view.asp?a=3&q=457096&lotteryNav=|29752|" ��http://www.palottery.state.pa.us/lottery/cwp/view.asp?a=3&q=457096&lotteryNav=|29752|� 


� The first slots parlor opened in Wilkes-Barre, PA on November 15, 2006.  After one year, the parlors are eligible to increase their slots to 5,000.


� This information was obtained from a Philadelphia Inquirer article titled “PA Property Tax relief bill is passed – Homeowners and seniors would see tax relief from slots revenues.  Rendell has said he will sign.” � HYPERLINK "http://www.philly.com/mld/inquirer/14820325.htm%3E" ��http://www.philly.com/mld/inquirer/14820325.htm%3E� 


� This information was obtained from the Pennsylvania Gaming Control Board website.  � HYPERLINK "http://www.pgcb.state.pa.us/press/pr_092706.HTM" ��http://www.pgcb.state.pa.us/press/pr_092706.HTM� 


� Note: the overall impact of introducing casinos to a state has previously resulted in an increase in the combined revenue of lotteries and gambling.  


� This redistribution of funds from the poor to the middle class is commonly deemed a tax on the poor.


� If years were missing over 1992-2004 data was interpolated by taking the average of the value above and below the missing value.


� Lottery revenue per capita is non-stationary as a level variable.  For this reason the variable is converted to its first difference and percent change to be run in separate models.


� The age of the lottery as an independent variable is non-stationary in level, percent change, first difference, and second difference and therefore is not included in either model.


� Standard errors have been corrected for heteroskedasticity using the White test.


� This is slightly less than the amount found in Fink and Rork (2003)


� The second difference of unemployment is used to account its non-stationary aspect and thus results in a 2 period difference.  This variable is not significant at the 90% level but it remains in the model based on previous research that it has an impact on lottery revenues.


� The age of each state’s lottery and the respective percent of college graduations based on the population were included in the initial analysis.  Both variables were found to be non-stationary on all levels and therefore were removed from the model.
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