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For Keegan. Don’t be afraid to take risks.
“You can’t win if you don’t play.”

Preface

The casino industry has seen dramatic expansion over the past two decades. But this
expansion is not without controversy and debate. There has been an increase in the
frequency of articles on the casino industry appearing in economics journals, and
there is now even a journal dedicated to economic and business issues surrounding
gambling. There continues to be, however, few economists who consistently do
research on the economic and social impacts of gambling.
Despite the increased research attention given to the casino industry, there still
seems to be few comprehensive resources for economists, other researchers, and the
general public interested in the casino industry. I hope that this book provides such
a resource. This volume contains much more material than my 2007 book, yet the
focus is narrower. While the 2007 book examined concepts and theories with some
supporting empirical evidence, this book puts substantially more emphasis on
empirical studies, and the conceptual and theoretical issues are more engrained in
those empirical discussions.
Importantly, almost all of the analysis contained in this book focuses on
commercial casinos. Although tribal casinos and racetrack casinos are important
components of the overall U.S. casino industry, tribal casino data are not publicly
available, and racetrack casinos are relatively small in many states. For these
reasons, I focus almost entirely on the commercial casino industry.
Legalized casinos are still a controversial public policy. Therefore, I make a sincere attempt to acknowledge other perspectives and to alert the reader to specific
areas of debate. To be sure, there is disagreement even among economists about the
effects of casino gambling. These areas of debate receive a significant amount of
attention throughout the book. It is left to the reader to decide which perspectives
seem most reasonable and convincing based on the available empirical evidence.
My hope is that this volume will provide an informative, interesting, and even controversial discussion of the economic impacts of the casino industry.
This is an economics book but the fundamental concepts needed to understand
much of the analysis in the book are outlined in the Appendix. I recommend that
non-economists read the appendix first.
vii
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The book is organized into four parts. Part I examines some of the alleged
economic benefits of casinos. These include economic growth, tax revenues, and
consumer benefits. The first several chapters provide a general discussion of these
benefits. This is followed by empirical evidence on the relationship between the
casino industry and economic growth. In Chap. 7 we examine the effects of legalized gambling on state tax revenues. The analysis suggests that casinos tend to have
a positive impact on economic growth, at least at a state level. Interestingly, however, the empirical evidence indicates that casinos have a slightly negative or no
effect on state tax revenues, on net.
Part II focuses on behaviors typically associated with “disordered” gambling. In
Chap. 9 we perform a county-level analysis of the effect of casinos on drunk driving
fatalities. In Chaps. 10 and 11 we utilize a nationally representative survey of adolescents to analyze the relationship between gambling behavior and a variety of
other behaviors, including crime, binge drinking, drug use, and hiring prostitutes.
While some of these same issues have been addressed by psychologists and other
social scientists, what makes these chapters unique is that they address the issues
using a standard economic empirical framework. Even still, we find results similar
to psychologists and medical researchers.
Part III is on the negative social and economic impacts of gambling. Part III arguably includes the most important material in the book, with respect to political and
academic debate over casinos. We begin by addressing a key problem in the literature and political debate over casinos: the definition and measurement of “social
cost.” After addressing the definitional and measurement issues of social costs in
general, the next several chapters focus on specific impacts typically associated
with casinos: crime, whether gambling is an unproductive activity, and how it affects
other businesses.
Part IV includes only one chapter. In Chap. 20 I first describe my perception of
how the “economics of gambling” field has developed over the past two decades.
Then I discuss topics that I believe will be increasingly important for research attention in the near future.
The first three parts of the book cover benefits (Part I) and costs (Parts II and III).
The chapters are placed into a particular part of the book based on the common
perception about the costs and benefits of the casino industry. For example, Chap. 7
discusses the impact of legalized gambling on state tax receipts. Although the
empirical analysis finds that casinos have a negative impact on state tax revenues,
the chapter is in Part I because most people expect casino taxes to be a benefit from
the industry. Likewise, most observers are concerned with the “substitution effect”
of casinos (i.e., the increased competition for other businesses). Chapter 17, which
examines the effect of casinos on commercial property values—and finds that casinos have a positive impact on commercial property values—is in Part III because
people consider this substitution effect to be a significant cost of casino legalization.
So the chapters in Part I cover topics which people will expect to be benefits of
casinos. Parts II and III include chapters on topics which people expect to be costs
of casinos.
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Some of the material in the book is rather technical. However, I have edited the
material in a way that should be accessible to most readers. Readers can usually skip
econometric discussions without much loss in understanding, as I make an effort to
explain and interpret technical material for the reader. The most technical material
is probably in Chaps. 7 and 18. Readers who wish to completely avoid technical
discussions can focus on the introductions and conclusions of those chapters.
The empirical work included in the book is based on data from the United States.
Obviously other markets are also interesting and important. Although these other
markets are not examined in this book, the analyses included here could be applied
to other countries and markets. It is my hope that other researchers can find the work
in this volume helpful in adapting similar research to other casino markets.
Much of the content of this book is based on my coauthored articles published in
academic journals. As a result, the reader will notice that I often write “we” instead
of “I” in describing the analysis. So, although the book is published under a single
author’s name, it is the product of working with several other people over the years.
In particular, I wish to thank John Jackson and Andy Barnett for their contributions.
Our collaborations when I was in graduate school are what really launched my
career in research on gambling economics. John Jackson and I have been writing on
casino economics for 15 years now. Other coauthors whose contributions are
included in this book are Chris Clark, Chad Cotti, Lia Nower, and Jon Wiley. I am
grateful to all of these people for their contributions to this book, and I alone am
responsible for any errors in this volume.
My editor at Springer is Jon Gurstelle. I am grateful to Jon for his advice, guidance, and patience during this project. Clancy Bryant provided good feedback on an
early draft of the book, and I am thankful to Wes Akers and Russell Sobel, who took
time to proofread the manuscript and provided many good suggestions for improving it.
I would like to express my deepest gratitude to my friend and mentor, Bill
Eadington, who passed away early in 2013. Bill was the pioneer of the gambling
studies field. Despite his absence, his contributions to the field will live on through
his influence on the work of others.
Finally, this book would not be possible without the permission to use research
previously published in academic journals. I acknowledge the following publishers
for their permission to use material included in this book: De Gruyter and Company
(Journal of Business Valuation and Economic Loss Analysis); Digital Scholarship@
UNLV (UNLV Gaming Research & Review Journal); Elsevier (Journal of Health
Economics); Emerald (International Journal of Social Economics); Sage (Public
Finance Review); Springer (Public Choice, Journal of Gambling Studies, Journal of
Real Estate Finance and Economics); Taylor & Francis (International Gambling
Studies); and John Wiley & Sons (American Journal of Economics and Sociology,
Contemporary Economic Policy).
Douglas M. Walker
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Chapter 1

Introduction

In a recent survey, professional economists were asked about their opinions on a
variety of current economic issues (Whaples 2009). One of the questions was
“A casino typically generates more benefits to society than costs” (p. 341). Among
the 129 respondents, 68 % of whom were academic economists, only 17.1 % agreed;
30.2 % were neutral; and 52.8 % disagreed.1 Being neutral on the issue is reasonable, since most economists have probably never performed or read research on the
economic and social impacts of casinos and may therefore not have an informed
opinion on the issue. But one must wonder why a majority of economists disagree
that the benefits of casinos are greater than the costs. Why do these economists view
casinos differently from other types of businesses?
Some of the literature on casino gambling economics, particularly in the mid1990s, may offer some explanation. The early literature in this field propagated a
number of myths about casinos. I use the word “myth” because many of the alleged
social and economic impacts were described in studies that offered no empirical
evidence whatsoever. There were a few academic articles in the 1990s that suggested that casinos had a positive impact on the host economy. But could a few
articles and books on casinos really have much of an impact on the economics profession? Probably not. Most economists do not read journals that are outside their
fields of expertise (and many do not even read journals within their fields). Most of
the economists who responded to Whaples’ survey probably developed their opinion about the economic impact of casinos based on their economic intuition or perhaps their biases about gambling and casinos. Or perhaps they read a famous
economist who briefly mentioned gambling or casinos.
Some very important economists, including Nobel Laureates, have discussed the
impacts of casinos and gambling. Paul Samuelson’s principles textbook is often
quoted (selectively) by casino opponents. Gary Becker has also written about

1

Respondents who agreed chose responses “agree” or “strongly agree.” Those who disagreed
chose either “disagree” or “strongly disagree.”
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_1,
© Springer Science+Business Media New York 2013
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gambling, arguing that it should be more available to consumers, not less.2 Still,
unless ordinary economists are interested in casinos or gambling economics, they
would have no reason to seek out authority figures’ opinions on the economic
impacts of gambling. For this reason, I suspect most economists simply relied on
their economic intuition in responding to Whaples’ survey question on the economic impacts of casinos.
I think the 52.8 % of economists who disagree with Whaples’ survey question
are wrong on this issue. In this book I present much of the research I have done
during my career thus far. Although I haven’t studied each aspect or effect of casino
gambling, I have examined a number of the effects, both costs and benefits, and I am
familiar with most of the academic literature on the industry. The economic and
social impacts of casinos are not easily measured in money terms. However, to me
it is clear that many of the costs and benefits associated with commercial casinos
have been misdiagnosed in typical debates over casino legalization or expansion.
The ideas and empirical evidence provided in this book can hopefully be interesting
and informative to readers on both sides of the issue.

1.1

Overview of the Commercial Casino Industry

Prior to 1989 commercial casino gambling was legal only in Nevada and New
Jersey. Nevada legalized casinos in 1931, and casinos opened in Atlantic City, NJ,
in 1978. With the US Supreme Court’s 1987 decision in California v. Cabazon
Band of Mission Indians and the subsequent passage of the Indian Gaming
Regulatory Act (IGRA) in 1988, the stage was set for a new wave of casino
legalization.
In California v. Cabazon, the Court ruled that states lacked the authority to regulate tribal gambling, but with the IGRA the federal government effectively delegated regulatory powers over Indian casinos to state governments. Furthermore, the
IGRA laid out conditions under which tribal gaming could be offered. In practice,
the legislation has meant that federally recognized Indian tribes can offer a particular form of gambling on their reservations, so long as that type of gambling is not
banned under state law. However, because the IGRA delegated regulatory powers to
the states, tribes wishing to offer gambling must negotiate the terms under which
gambling will be offered in a tribal-state compact. The IGRA outlines the general
terms of such agreements, and the states are expected to negotiate with the tribes in
good faith in developing compacts.3

2

The material from Samuelson’s principles book (Samuelson 1976) is discussed later in the book.
Becker’s discussion was in a Business Week article (Becker and Becker 1997).
3
See Light and Rand (2005) for a detailed discussion of tribal gambling law.
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1.1 Overview of the Commercial Casino Industry
Table 1.1 State commercial casino legalization and 2010 data
# Casinos
Year
Date casino(s) operating
State
legalized opened
in 2010
Colorado
1990
October 1991
37
Illinois
1990
September 1991
9
Indiana
1993
December 1995 11
Iowa
1989
April 1991
14
Louisiana
1991
October 1993
14
Michigan
1996
July 1999
3
Mississippi
1990
August 1992
30
Missouri
1993
May 1994
12
Nevada
1931
1931
256
New Jersey
1976
1978
11
Pennsylvania 2004
October 2007
4
South Dakota 1989
November 1989 34
Totals
435
Data source: American Gaming Association (2010)

Commercial
casino employees
in 2010
9,589
6,892
14,144
8,915
16,873
8,067
24,707
11,071
175,024
34,145
12,664
1,512
323,603

2010
Revenues
($ million)
759
1,374
2,794
1,368
2,374
1,378
2,390
1,788
10,405
3,565
2,486
106
30,787

2010
Taxes paid
($ million)
107
466
874
305
572
311
285
486
835
305
1,328
16
5,890

As the states negotiated compacts with Indian tribes, some state governments
also began considering the legalization of commercial casinos, often with a stated
goal of attracting tourism and new tax revenue, and stimulating economic development. Beginning in 1989 with Iowa and South Dakota, a new wave of commercial
casino legalization spread across the United States through the mid-1990s.
The United States saw relatively slow casino industry growth, in terms of legalization
in new states, from 1995 to 2005. However, a new wave of legalization (or serious
consideration of it) began taking shape during the recession of 2007–2009. Several
states have recently legalized commercial casinos (e.g., Ohio and Massachusetts), and
several others are considering it. Some states that previously had machine gaming only
have recently added table games (e.g., Pennsylvania, Maine, and Maryland).
As of December 2010, there were 939 commercial, tribal, and racetrack casinos
operating in 38 states (American Gaming Association 2011). By the end of 2010, no
fewer than 435 commercial casinos were operating in 12 states, with revenues of
over $30 billion. Taxes paid to state governments in that year were $5.9 billion.
Table 1.1 shows the dates commercial casino gambling was legalized in different
states, as well as revenue and tax data for 2010. As demonstrated by these data, the
US commercial casino industry is a significant one. In some other regions of the
world, the commercial casino industry is expanding at an even greater pace.
The commercial casino industry is still one of the fastest growing entertainment
industries and tourism sectors in the world. Recent growth has been largest in Asian
countries, and by 2015 many industry observers expect the casino industry in Asia
Pacific to be much larger than the industry in the United States. Macau now earns five
times more revenue than Las Vegas (Siu and Lo 2012). Singapore’s Marina Bay Sands
casino has been a great success thus far, and other Asian countries (e.g., Japan, Taiwan,
and Thailand) may try to emulate Singapore’s successful casino market.

4
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Table 1.2 Casino revenues and projected revenues (million US$)a, select countries
2006
2008
2010
2012 Projected
2014 Projected
Country
Revenue
Revenue
Revenue
revenue
revenue
Asia Pacific
Australia
2,801
3,316
3,429
3,439
3,698
Macau
7,049
13,541
34,608
44,862
57,680
Malaysia
847
993
948
942
1,012
New Zealand
383
373
365
353
388
Philippines
515
602
558
719
1,102
Singapore
–
–
2,827
5,090
6,516
South Korea
2,044
2,639
2,637
2,770
2,706
Vietnam
48
59
69
102
122
Europe
Austria
581
629
608
606
656
Belgium
365
401
392
399
433
The Czech Republic
573
534
488
465
498
Denmark
245
262
254
255
272
Finland
838
885
876
879
939
Germany
1,953
2,014
2,027
2,082
2,217
Greece
933
1,000
710
608
629
Italy
118
115
108
107
104
The Netherlands
877
852
665
662
696
Poland
379
428
417
416
438
Spain
646
588
478
453
493
Sweden
186
214
205
205
218
Switzerland
1,056
1,097
961
964
1,111
UK
1,245
1,160
1,209
1,198
1,291
Americas
Argentina
1,796
2,105
2,322
2,632
3,179
Canada
5,354
5,694
5,704
5,621
5,986
Colombia
481
532
526
529
574
Mexico
284
605
639
624
701
The United States
57,470
59,433
57,488
62,315
69,110
Totals
83,768
94,431
115,855
133,714
156,825
a
Revenues in millions of nominal US$ calculated by PwC using the exchange rate on September
26, 2011
Source: PricewaterhouseCoopers (2011)

As discussed by Eadington (2011), the United States and countries in Europe can
expect continued development of casino markets. However, revenues in these
regions are not expected to grow as much as in the Asian Pacific region. Table 1.2
provides data on total casino revenues for selected countries.4 Casino revenues in
the countries shown in Table 1.2 totaled US $83.7 billion, and are expected to rise

4

Revenue data include all types of casinos. For example, data for the United States include commercial and tribal casinos.
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to almost $157 billion by 2014. The region that is likely to see the largest growth is
surely the Asian countries. Macau, in particular, is likely just beginning to see the
rate of growth that is going to continue for the next several years. The United States
may see modest growth as new states legalize commercial casinos. In Europe there
is unlikely to be significant growth unless more destination resort casinos are
introduced.
As the industry continues to expand in the largest markets, it becomes a more
important component of country and regional economies, providing key tax revenues and employment opportunities. The point at which casino markets become
saturated is unclear, but we are quickly moving toward a situation where many
people in the world will be a short distance from a casino.
Understanding of the economic and social impacts of casinos has developed dramatically during the past two decades. Since the 1990s there has been substantial
interest in this subject, but most of the academic research has focused on psychology and physiology related to problem gambling. Relatively few economists have
focused on the casino industry, but still we are beginning to see some consensus on
key issues that are typically heard in policy debates.
There have been significant changes in the availability of online gambling over
the past decade. The availability of online gambling expanded dramatically in the
2000s. However, the Unlawful Internet Gambling Enforcement Act (UIGEA) of
2006 was an attempt by the federal government to restrict online gambling in the
United States. Although the UIGEA made online gambling more difficult, the
industry has steadily expanded around the world. On December 22, 2011, Nevada
became the first state to adopt regulations for online gambling. Just a day later the
Office of Legal Counsel at the Department of Justice released an opinion on the
Wire Act (Seitz 2011) that implies that states will have the right to regulate intrastate online gambling. Several states aside from Nevada have been working on legislation to allow online gambling. The casino industry itself is now lobbying for a
federal regulatory framework to allow online poker but ban all other forms of
Internet gambling in the United States (Sieroty 2012). However the online gambling
landscape develops, the bricks-and-mortar casino market is sure to change. The
developments in online gambling are the most significant changes in the US casino
industry since the 1990s.
As technology changes quickly, it is impossible to predict exactly how the gaming industry will change, even in the very near future. However, it is pretty clear that
the industry will continue to expand, both within existing casino jurisdictions and
into new ones. A solid analysis of the economic and social impacts of the casino
industry can be of critical importance for policymakers and voters in deciding how
best to regulate the industry.

Part I

Economic Benefits from
Commercial Casinos

Chapter 2

Casinos and Economic Growth

One of the primary reasons for governments legalizing casino gambling is the
purported economic benefits from casino development. Among these benefits is
economic growth. Over the last half-century, policies that promote economic growth
have become an integral part of public sector economic activity. In the United
States, state government attempts to attract industry via tax breaks and financial
incentives have been the object of considerable research attention. But the apparent
inability of either of these sets of policies to sustain successful outcomes over time
has led state policy makers to explore alternative avenues. Writing in the 1930s,
Joseph Schumpeter noted that one method of spurring economic growth is to provide a new good to the consuming public. Since legalization of a previously illegal
activity is tantamount to introducing a “new good” to the public menu of consumption possibilities, there should be no surprise that a growth policy that has seen
increasing popularity is legalized gambling.
The last two decades have witnessed an explosion of the US state legalization of
betting on horse racing, dog racing, lotteries, casino games, and so on. Even now,
states are considering legalizing additional types of gambling. Since gambling
(locally provided, at least) is sometimes considered a “bad” by the electoral majority, some offsetting benefit to its provision must be offered to justify legalization.
That benefit, politicians argue, is economic growth resulting from increased (export
or local) spending, tax revenues, and employment. Eadington (1993) writes, “The
fact that there is a strong latent demand for gambling—that, given the option, many
people will choose to gamble—has not by itself been a sufficient reason for moving
from prohibition to legalization.” He explains,
In order to be politically acceptable, the legalization of casino gaming—as well as other
forms of commercial gaming—are usually linked to one or more “higher purposes” that can
benefit from an allocation of a portion of the created economic rents and overcome the arguments against gambling. Such higher purposes may be tax benefits, investment stimuli, job
creation, regional economic development or redevelopment, and revenue enhancement for
deserving interests. (Eadington 1993, 7)
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Because the availability of casino gambling, in particular, has been strictly limited,
regions that were early to legalize casinos could expect highly profitable industries
and increased tax earnings and employment. Most of the literature deals with the
US experience, and that is the focus here.
There are numerous success stories of legalized casino gambling in the United
States. Las Vegas is certainly the most famous. Tunica County, Mississippi, provides
another interesting example. It had been known as the “poorest county in the nation”
and was the focus of many poverty studies. Webster Franklin, director of the Chamber
of Commerce of Tunica, testified to the effects of the casinos at a 1994 Congressional
hearing. He explained how most of the studies on his county suggested government
aid as the remedy for most problems. Yet government aid did not help lower the 26 %
unemployment rate. Franklin (1994, 18–20) explains the effects of casinos:
In January 1992, per capita income in the county was $11,865; … 53 % of residents received
food stamps … Since casinos have been legalized, however, land once valued at $250/acre
now sells for $25,000/acre … The county’s planning commission has issued more than $1
billion worth of building permits … Because of the increased government revenues, property taxes have been lowered by 32 % in recent years … Unemployment has dropped to
4.9 % … The number of welfare recipients has decreased 42 %; the number of food stamp
recipients has decreased by 13 % … In 1994 the county recorded the highest percent
increase in retail sales of all Mississippi counties: 299 %.1

Other studies tend to confirm the phenomenal growth that has occurred in
Mississippi. The November 1993 issue of U.S. News & World Report ranked the
state #1 for economic recovery due to gaming (Olivier 1995). In the wake of
Hurricane Katrina in 2005 that devastated the Gulf Coast, the Mississippi casino
industry made an extraordinary recovery.2
There are also states and cities that have had less successful experiences with
casinos. Many researchers believe the casinos in Atlantic City, for example, have
largely failed to revitalize that economy. In some countries, the casinos are so small
and few that they could hardly have an effect on local economies. An example of
this would be casino gambling in Belgium and in some other European countries.
Yet, the industry expands despite little understanding among voters and policymakers about the economic and social impacts of casinos.
Quality academic treatments of the economic effects of legalized gambling are still
rare. Proponents of the industry—usually the industry itself and some politicians—
argue that legalizing gambling will create new employment and boost tax revenues in
a region, state, or country. Although they have obvious conflicts of interest, the claims
have some merit although the magnitude of the benefits is debatable. But there are

1

This is a summary of the main points raised by Franklin.
The extent to which the industry received federal aid is unclear. Certainly the casinos held insurance. In any case, most of the casinos were rebuilt and have been doing well. The Mississippi State
Tax Commission reported that in July 2005, the month prior to Hurricane Katrina, the state’s gross
gaming revenue was $237.6 million (including $101.7 million from Gulf Coast casinos). The July
2006 gross gaming revenue was $222.7 million (including $74.4 million from the Gulf Coast). The
effects of the casino industry on disaster recovery are examined later in the book.
2

2.1 A Simple Model of Economic Growth
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other potentially more important arguments for legalizing casino (or other forms of)
gambling. These are often ignored, even by gambling proponents.
This chapter provides an outline of some of the potential sources of growth from
casinos. Along with Chap. 3, this discussion should provide the reader with a solid
understanding of economic growth as it relates to legalized casinos. Subsequent
chapters examine relevant empirical evidence.

2.1

A Simple Model of Economic Growth

The production possibilities frontier (PPF) is a simple model of an economy. It
illustrates the maximum quantities of goods that can be produced, given the input
resources available in society, and assuming full employment of those inputs. The
negative slope of the PPF demonstrates that there is an opportunity cost of producing more of one type of good, namely, less of another good must be produced.3
Economic growth in an economy can be represented as an expansion of the PPF, or
a movement away from the origin. This is shown in Fig. 2.1. For a given population,
the expansion of the PPF means a higher standard of living because there are now
more goods and services available for consumption.
The introduction of casinos to a local economy represents a new good available
to consumers. The building and operation of casinos generate new economic activity in the local economy. This economic activity can be seen as generating economic
growth. However, whether growth is created depends on what would have otherwise
happened. If casinos were not introduced into the local economy, would some other
industry have developed instead? If so, then any net growth effect of casinos would
be the difference between that of the casinos and that of the alternative industry.
Alternatively, for the particular region, its primary concern may be only with its

Goods

PPF2

PPF1

Fig. 2.1 Economic growth
represented by an expansion
of the PPF

3

The PPF is explained in more detail in the Appendix.

Services
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own economy. To the extent that the casino industry draws resources from outside
the region, the casinos may generate growth. However, on a macro level, the benefits in one region may be coming at the expense of other regions from which the
resources are drawn.
The key question is whether the economic growth that would theoretically be
created by casinos is so in reality. Empirical testing is required, and is presented in
later chapters.

2.2

Increased Employment and Wages

When a community is considering legalizing casino gambling, one of the major
benefits expected is an increase in local employment and the average wage rate. Yet,
analyzing the effect of a new industry to a community can be tricky. Does the new
industry create new jobs on net, or are jobs merely shifted among industries? This
is an important issue that is commonly raised by researchers (e.g., Grinols 2004). Is
the community better or worse off if the gambling industry “cannibalizes” existing
industries? It is possible that a community would benefit through increased wages
or increased competition among employers for qualified employees. This would
occur, for example, because the casino industry is more labor intensive than many
other tourist or service industries. Even if other industries are harmed by the presence of casinos, employment and average wages may increase as a result of the
introduction of casinos. The effects of gambling on local labor markets have not
received adequate attention in the economics literature. Clearly, the effect of casinos
could be different in different economies.
Overall, there are probably significant employment benefits from the expansion
of gambling industries at least in small economies. Often a new industry will attract
an inflow of labor from neighboring areas. This inflow of labor effectively shifts the
PPF for the region outward, as shown in Fig. 2.2, increasing productive capacity in
the area. Note that the inflow of labor to the local area implies that there is decreasing productive capacity outside the local region. Thus, it is important to note that,
while the introduction of casinos may benefit a region, those benefits may come at
the expense of other regions.
In the event no new labor is attracted to the area, some researchers have argued,
“there is no net gain to the economy from shifting a job from one location to another,
unless it increases profits to the economy” (Grinols and Mustard 2001, 147). This
view ignores the effects the expanding industry has on consumer welfare. If the new
job creates more value for consumers than the old job, consumers certainly benefit.
Furthermore, Grinols and Mustard (2001) ignore the fact that workers who switch
jobs to work at casinos must benefit from the new job; otherwise they would not
have accepted it. Indeed, casino jobs must be the best employment opportunity
available for all casino employees or they would work somewhere else. This benefit
is certainly difficult to estimate in monetary terms, but its abstract nature does not
mean it is irrelevant.
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Fig. 2.2 Economic growth
from the inflow of productive
resources
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It is possible that casinos could enter an area, cannibalize all other industries, and
then lower wages and benefits so that the new jobs are worse than the old jobs. But
there is simply no empirical evidence to support this case. The extent of the positive
employment effects from casinos depends on the circumstances of the case in question. But like any other industry, we would expect that increased competition for labor
should benefit workers. If employers wish to hire capable and productive workers,
they must offer wages competitive enough to attract them from other industries.
The best empirical evidence on the employment and wage effect of casinos in the
United States is provided by Cotti (2008), who examines the county-level data used
in the study by Grinols and Mustard (2006). Cotti finds that counties with casinos
see an increase in employment after casinos open. He concludes that casinos create
mild benefits to both employment and wages in the communities surrounding casinos, and that the employment growth effect is inversely related to county population. These findings are all consistent with economic intuition, and would be
expected with the expansion of any new industry to a county or a region.

2.3

Capital Inflow

Another effect of legalized gambling is the potential inflow of capital to the local
region. The building of casino resort is an example of this capital inflow. This capital expansion in effect expands the PPF, as illustrated in Fig. 2.2. Once casinos are
established, the potential for other firms to enter the market and succeed may rise or
fall. It would depend, to an extent, on local market conditions.
Less capital-intensive industries (e.g., racetracks) may have the same effects, but
to a lesser extent than casinos. Empirical research on the effects of capital inflow
due to legalized gambling is scarce, but conceptually, its effect would be similar to
that of labor inflow.
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The alternative view, of course, is that the expansion of casinos simply reduces
capital dedicated to expanding other industries in the local economy. Still, one could
argue that the industry that best pleases consumers will be the most likely to expand
and succeed in the long run.

2.4

Increased Tax Revenues

Most researchers, politicians, media reporters, and citizens believe that the tax revenues from gambling are the primary benefits of legalized casinos. Indeed, this is
one of the major selling points of casinos.4 However, from a purely economic perspective, tax revenue should not be considered a net benefit of any policy. The reason is that the taxes gained by government come at the expense of the taxpayer. In
other words, the benefits to one group are offset by costs to another group (Landsburg
1993, 96).
Even so, voters or politicians in a state/province/country may decide that certain
types of taxes are preferable to others. For example, if there is the choice between
an “avoidable” tax like a tax on lotteries or casino owners where taxes fall on the
consumers or sellers of specific “sin” goods, and an “unavoidable” tax like a sales
tax, then many people may prefer the lottery tax or taxes on casino revenues over
a general sales tax.5 The popularity of casinos as a fiscal policy tool has something
to do with politicians wanting to generate tax revenue in a relatively painless way.
Taxes on casinos may face less opposition than increasing a general sales tax.
Overall, taxpayers would prefer avoidable rather than unavoidable taxes, so in this
sense gambling taxes could be considered a benefit. In cases where casinos are
located on state or country borders, much of the tax revenue may accrue from
outsiders. In this case, the “tax exporting” can be counted as a benefit to the
local population who may see their own tax burdens decrease as a result of
casino expansion.
Obviously, good records exist for tax revenue making it relatively easy to
measure. In determining the net tax benefits from casinos, as with other purported
benefits from casino expansion, it is necessary to consider the net change in tax
revenue, not simply the absolute taxes paid by casinos. This issue is addressed in
Chap. 7. Our empirical evidence suggests that, all things considered, casinos may
have a slightly negative impact on state government revenues.

4

In the 1990s the casino industry hired accounting firms such as Arthur Andersen to perform “economic analyses” of casino expansion. These studies often speculate on the employment, wage, and
tax effects of casino expansion. However, the validity of these studies is questionable. Such studies
are less common now.
5
From the consumer perspective, a sales tax is avoidable, but not easily, and much less so than a
casino tax.

2.6

Increased “Trade”

2.5
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Import Substitution

Another argument for legalizing casinos in a particular state, region, or country is
that the citizens enjoy gambling and they are currently going outside to gamble. If
instead they had the opportunity to gamble at a casino in their home area, the local
benefits would be greater. So instead of “importing” gambling services (e.g., going
to another state to visit a casino) they substitute the imports with locally provided
gambling services. This may result in positive economic effects from casino expansion, including capital development, increased demand in labor markets, and
increased tax revenue. The tax revenue “kept home” is one of the arguments used by
supporters of legalized casinos and is perhaps the primary motivation for the recent
casino legalization in Massachusetts and Ohio, as well as the consideration in other
states, such as New Hampshire.6
The basic issue here is that the economic benefits will be kept at home rather than
going to “foreign” casino markets. But as casinos become more widespread, the
touristic economic benefits would be expected to decline. In the extreme case with
casinos prevalent everywhere, the amount of tourist casino gambling would be minimal. In this case, casino opponents argue that little or no economic benefits will
result from adding new casinos. Whether “local” gambling creates economic benefits is discussed below.

2.6

Increased “Trade”

Trade, either interregional or international, can serve an important role in fostering
economic growth. In one sense, trade with outsiders is no fundamentally different
than any other mutually beneficial voluntary transaction. However, trade often
receives special attention from policymakers, especially in tourism-based economies. Tourism can be thought of as an export. Still, as Tiebout (1975, 349) explains,
there are other important factors that determine economic growth:
There is no reason to assume that exports are the sole or even the most important autonomous variable determining regional income. Such other items as business investment, government expenditures, and the volume of residential construction may be just as autonomous
with respect to regional income as are exports.

Nourse (1968, 186–192) gives another account of exports and their role in economic growth.7 He explains that increases in the demand for an exported product
lead to increases in demands for inputs to that industry. The increased factor

6

A current international example can be seen in Taiwan, which has been considering developing
casinos for several years. One argument used by supporters is that the casinos will raise tax revenue
from those Taiwanese who currently travel to Macau, South Korea, or elsewhere to gamble.
7
Also see Hoover and Giarratani (1984) and Emerson and Lamphear (1975, 161).
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demand pushes factor prices up, attracting additional resources to the industry from
other regions and industries. As resources move in, factor prices drop back in line
and migration stops. As a result of this process, the region now has more capital and
labor resources. In effect, the PPF for the region has shifted outwards—economic
growth. This growth is consistent with North’s concession that, although “the fortunes of regions have been closely tied to their export base … it is conceivable that
a region with a large influx of population and capital might simply ‘feed upon
itself’ and thereby account for a substantial share of its growth” (North 1975, 339,
note 334).
In analyzing how economic growth occurs, we must consider not only exports
and demand but also imports and supply-side issues. We could alternatively base
our casino analysis, as Hoover and Giarratani (1984, 329–330) note, on a “supplydriven model of regional growth [which] takes demand for granted … and thus
makes regional activity depend on the availability of resources put into production.”
They stress that the sole focus on either exports or a supply-driven model “is onesided and can be seriously misleading; for full insight into real processes, both need
to be combined.”
When considering the economic effects of casinos, it is imperative to have an
understanding of growth theory. Exports and imports can be important in a region’s
growth. However, an industry need not export to have a positive effect on economic
growth. A region—like a firm or an individual—may experience economic growth
from numerous sources, including imports, capital inflows, and, more generally,
increased transactions or spending. At the most basic level, economic growth comes
from mutually beneficial voluntary transactions between consumers and producers.
Economic growth and consumer theory are examined in more detail in Chap. 3.

2.7

Conclusion

Economic growth is not solely dependent on exports or monetary inflows to a
region. Rather, it depends fundamentally on mutually beneficial exchange. Any
industry that increases consumer options will increase social welfare as long as the
consumption is not harmful to others. And even in the case that the consumption
does harm third parties, overall welfare may still increase.
It is true that some industries may suffer as a result of introducing a new industry
(gambling or other) into an economy. This effect can be represented by a movement
along the PPF for the economy, as shown in Fig. 2.3. Jobs will be lost in some industries, but are made up in others. The movement toward the “casino gambling” axis
and away from “all other goods” represents a loss in employment in “other” markets, but this is offset by job increases in the casino industry. This transition—a
reallocation of productive resources in the economy—is a normal occurrence in
market economies; as new industries and firms enter markets, others will leave.
Transition is a necessary component of the process of economic development, and
this requires that as some industries expand, others contract.

Conclusion

Fig. 2.3 Movement along
the PPF, showing an increase
in casino employment and a
decrease in employment in
other industries
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A key concept that is tied to the benefits of casinos is the welfare impact on consumers. This issue is discussed in Chap. 3. The economic growth effects of casino
gambling are not without controversy, of course, or costs. Chapter 4 is an analysis
of the arguments that suggest that casino gambling does not provide economic benefits. In some cases, these arguments are valid, but in other cases there are serious
flaws.
The net effects of introducing a new good such as casino gambling are examined
through the empirical evidence presented in Chap. 5. The idea that casinos must
“export” in order to have any positive effect on economic growth is commonly held,
but empirical evidence suggests that exports are not necessary for growth. When
jurisdictions consider the legalization of gambling, they should look at more than
how many tourists they expect to draw. What effect will the capital and labor inflow
have on the local or the regional economy? How will local consumers benefit from
the introduction of a good previously unavailable in the area? These questions must
be addressed if policymakers and the voting public are to be better informed.
Once the data are analyzed, we will be better equipped to determine whether the
introduction of casinos to an economy should be represented as in Fig. 2.3, where
there appears to be little, if any, economic growth, or as in Fig. 2.2, where we see an
expansion of the productive capacity in the economy.
At the outset, however, I believe it is important to emphasize that there is no
fundamental reason from an economic growth perspective why the casino industry
should be viewed differently from how any other industry would be viewed. Yes,
casino gambling is a service, and not a manufactured product. Those who focus
solely on the production of tangible goods as the key to economic well-being are
seriously flawed. Yet, in the gambling literature one can find frequent allusions to
the idea that the activity of gambling is not “productive.” I address this issue in
Chap. 15.

Chapter 3

Gambling, Consumer Behavior, and Welfare

Chapter 2 examined several basic explanations for how the introduction of casinos
to a state or a region could have a positive impact on economic growth or the overall
output (or income) of the economy. In this chapter I discuss the role of consumer
welfare in the economic growth equation. We wish to move beyond a simple tallying of the spending on the building of casinos, of the wages paid to casino employees, or of the taxes paid by casinos to state governments. How does the proliferation
of casinos affect people’s well-being?

3.1

Mutually Beneficial Transactions

Economists view consumers as “utility maximizers.” That is, given their budget and
prices for the array of products available, individuals try to spend their money in a
way that maximizes their benefits from consumption. Of course in real life, there are
important details that affect consumers’ behavior, including product quality, concerns about the environmental impacts of producing the goods, and any number of
others.
The fundamental aspect of consumer behavior that is relevant for helping to
understand the economic impacts of the casino industry is that market transactions—for cars, clothing, food, haircuts, and yes, gambling services—are mutually
beneficial. That is, both parties enter into the transaction with the expectation of
benefitting. For the buyer, he or she expects the benefits of consumption to be of
greater value than the money he or she is paying to obtain the good or the service.
For the seller, they value the money they are receiving at more than the value of the
good or the service they are offering. Put differently, the consumer receives more
benefit than they have to pay for, and the seller receives more money than the cost
of production. These amounts are, respectively, consumer and producer surplus.1
1

Consumer and producer surplus are discussed in more detail in the Appendix.
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For most people, these concepts are fairly easy to understand, especially in
the context of manufactured goods, such as a toaster oven or a car. These issues
are covered in any introductory college course on economics. Yet, some people
have a difficult time conceptualizing the consumer’s benefit, in particular, when
“services” rather than “goods” are considered.2 If we consider a simple example
such as tickets to a football game, it is clear that, for an individual to be willing
to spend $50 on a ticket, they must expect to get entertainment worth at least $50
from going to the game. They do not receive anything tangible from attending
the game, but it gives them benefits nevertheless. Other types of entertainment
are analogous.
Casino gambling is a form of entertainment. Many casino customers likely budget a certain amount of money that they are willing to lose in a trip to the casino. Of
course, not everyone loses each time they go to a casino, but most patrons surely
know there is a negative expected value associated with almost every bet at a casino.3
This means that casino patrons are willing to lose some money for the entertainment
value of playing the games. This is no different from paying money for a movie
ticket. Theater patrons pay money for the experience of watching the movie. As
with a casino, theater patrons do not leave with anything tangible.
How to conceptualize the “price” of casino gambling is not straightforward.
See, for example, the discussion by Siu (2011). Considering the amount of
money lost to be the price of casino gambling, however, does not seem appropriate.
This is because the negative expected value of each bet is relatively small, maybe
about 5 % on average. Siu (2011) argues that a correct conception of the price of
casino games should consider the house advantage (i.e., the player’s negative
expected value from playing the game), which typically is from 1 to 5 %, depending on the game, times the minimum bet allowed by the casino. This is typically
$5 or $10 at many table games, and can be as low as 1¢ on slot machines.
However one conceives of the price of casino gambling, a rational consumer—one
who weighs expected costs and expected benefits—expects the fun, uncertainty,
or social interaction from gambling—to outweigh the expected loss from making the casino bet.
Critics of casino gambling can argue that it is very unlikely that an individual
can get, say, $1,000 of benefit from a single hand of blackjack that was lost. This
may be true, but it assumes that the price of the hand of blackjack was the amount
lost. This is an incorrect conception of price. Nevertheless, one can argue that
problem gamblers do not actually benefit from playing casino games. For them, it

2

For example, consider Thompson and Schwer (2005, 65), who write, “Some economists will argue
that there is no economic gain from gambling activity as it represents only a neutral exercise in
exchanging money from one set of hands to another. Indeed, as no product is created to add wealth
to society, the costs of the exchange (time and energy of players, dealers, and other casino employees) represent a net economic loss for society.” This idea comes up more formally in Chap. 15.
3
One exception is the odds bet behind the pass/don’t pass line in craps, which is a fair bet. But the
player must make an unfair bet to be able to make an odds bet.
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Mutually Beneficial Transactions
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is more of a compulsion or an addiction. But such behaviors are still the result of
actions within the “rational behavior” framework of economics, as discussed in
Sect. 14.3.4.4
If we can agree that most casino patrons enjoy the activity and view it as a form
of entertainment, then we can move on to the more general point, that casino bets,
like transactions for football game and movie theater tickets, represent mutually
beneficial (and voluntary) transactions. The “mutual benefits,” as introduced above,
are called consumer and producer surplus. These represent real wealth to the consumer and producer that come as a result of trading with others.
When the availability of gambling is increased, the number of potential mutually
beneficial, voluntary transactions increases. This a fundamental source of economic
growth. After all, each additional transaction increases the wealth of the two individuals
involved while typically harming no one. Note that I am saying that the wealth of the
gambler increases, even though he is (on average) losing money with each transaction
(bet) at a casino. His overall well-being increases because he makes the rational decision to place a bet, aware of the negative expected value of the bet. He must therefore
be receiving satisfaction or “utility” from the activity of gambling (Marfels 2001).
One may argue that the introduction of gambling simply enables the consumer
to, say, spend $100 at a casino rather than at a department store. While the total
amount of spending may not change as the result of increased gambling, presumably the value to the consumer increases since the choice was made to switch from
spending at the department store to spending at the casino. This change in consumption can be represented as in Fig. 3.1. The movement from consumption point a to
point b improves the consumer’s well-being since they move to a higher indifference curve. (See Appendix for an explanation of indifference curves.)
Schumpeter ([1934] 1993, 66) lists five primary sources of economic
development:
(1) The introduction of a new good—that is one with which consumers are not yet familiar—or of a new quality of a good. [New casinos are examples of this.] (2) The introduction
of a new method of production, that is one not yet tested by experience in the branch of
manufacture concerned, which need by no means be founded upon a discovery scientifically new, and can also exist in a new way of handling a commodity commercially. (3) The
opening of a new market, that is a market into which the particular branch of manufacture
of the country in question has not previously entered, whether or not this market has existed
before. [This applies to casino gambling in many markets.] (4) The conquest of a new
source of supply of raw materials or half-manufactured goods, again irrespective of whether
this source already exists or whether it has first to be created. (5) The carrying out of the
new organisation of any industry, like the creation of a monopoly position (for example
through trustification) or the breaking up of a monopoly position.

A common feature of each of these paths to growth is that each implies an
increase in the number of mutually beneficial, voluntary transactions.

4

Even if one concedes the point that for some patrons, casino gambling is not “enjoyable,” the vast
majority of them are not problem gamblers. Yet, some researcher suggests that a large proportion
of casino revenues do come from problem gamblers.
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Fig. 3.1 Welfare impact of
increased spending at casinos
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3.2

Consumer Surplus and Variety Benefits

Each voluntary transaction involves consumer and producer surplus (CS and PS) as
described in the Appendix. There may be no greater benefit from legalized casino
gambling than the enjoyment consumers receive from the activity. After all, consumers vote on their favorite goods and services with their spending. The consumer
benefits from gambling are likely to be much greater than tax revenue or employment growth benefits from casinos. Several authors have acknowledged this, including Eadington (1996), Australian Productivity Commission (1999), Walker and
Barnett (1999), and Collins (2003); but most researchers discount or ignore it, e.g.,
Grinols and Mustard (2001) and Grinols (2004). Yet, consumer benefits are critical
to understanding how the availability of legal gambling can benefit society.
There are at least two potential sources of consumer benefits from casino gambling. Normally, consumers benefit when increased competition in markets leads to
lower prices. This is one source of consumer surplus, illustrated in two examples.
First, sometimes casinos advertise particular games and offer better odds than competing casinos. If the effective price of playing the casino games falls, then CS rises.
Second, casinos are often bundled with other products like hotels and restaurants.
To the extent casino competition increases competition in the local restaurant and
hotel markets, whether through price decreases or quality increases, the casinos
provide more benefits to consumers in the form of CS. These benefits have been
ignored in most cost–benefit of gambling studies.5
There have been some recent empirical studies on the issue. For example, in studying
the UK horse racing industry, Johnson, O’Brien, and Shin (1999) test for a utility component to gambling. When betting on a horse, a person has the choice of paying a 10 %
tax on the wager or on the return (if his or her horse wins). The authors show that the first
choice is always best from an expected wealth perspective. However, as the size of

5

In the case of casinos, many researchers have instead focused only on the “cannibalization” effects.
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wagers rises, the tendency to choose a tax on the return rises. This suggests a “consumption value” of gambling that rises as the size of the wager rises.
The other consumer benefit that has been ignored by most researchers relates to
product variety. When casino gambling is first introduced to a state, it has the effect of
increasing the product choices for consumers. This “variety benefit” could be significant but it is difficult to measure.6 In his book, Grinols (2004) ignores both of these
potential benefits from gambling and instead focuses on “distance consumer surplus.”
He argues that one of the few benefits of the spread of casinos in the United States is
that gamblers do not have to travel as far to reach a casino. But this benefit seems
trivial compared to the other potential benefits of casino expansion.
Some of the largest benefits of gambling defy measurement. As a result, many
researchers focus on more obvious benefits of gambling, like employment and tax revenues. If research is to improve in quality, these consumer benefits must be considered.

3.3

Potential for Immiserizing Growth

The above discussion suggests that the introduction of a new firm or industry—
including casino gambling—that caters to consumer demands tends to increase economic well-being. However, it is conceptually possible that economic growth can
cause a decrease in welfare—the so-called immiserizing growth. This would be
graphically represented as in Fig. 3.2, by an expansion of the PPF.7 Yet, through a
process of trade and price adjustments, the society ends up on a lower indifference
curve (IC) than it was originally.

6

Some economists have examined this effect. For examples, see Hausman (1998), Hausman and
Leonard (2002), Lancaster (1990), and Scherer (1979).
7
Figure 3.2 is based on a similar figure from Carbaugh (2004, 74).
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This potential was first identified by Bhagwati (1958). The context is that of international trade when a country specializes in the production of a particular good. If specialization in oil increases the world supply to such an extent that it places significant
downward pressure on the world price, overall welfare in the country may decrease as a
result of specialization and trade. The same could apply to a regional or a state economy
that specializes in the production of gambling services.8 Although this is technically
possible, examples of immiserizing growth are very rare, since very specific criteria
must be met.9 For a general discussion, see Bhagwati (1958) and Carbaugh (2004,
73–74). For an application to gambling, see Li, Gu, and Siu (2010).

3.4

Conclusion

In Chap. 2 we described the principles of economic growth in the context of a simple PPF model. In this chapter we have examined the role of benefits to the consumer in economic growth. This is done by incorporating preferences, through the
indifference curve, into the model of growth. What we find is that, like any other
industry whose output consumers value, the gambling industry can contribute to
economic growth.
It is important to be cognizant of the benefits that consumers receive from gambling, even though the expected monetary value of the activity is negative. The vast
majority of consumers consider gambling to be a form of entertainment for which
they are willing to pay. In this respect, the casino industry is conceptually identical
to other entertainment venues, such as movie theaters and football stadiums.
Although there is little empirical evidence on the consumer benefits of introducing casinos, and the issue seems to rarely arise in political debates over casinos, my
view is that this is probably the most important net impact of legalizing casinos—
even greater than tax or employment benefits.

8

This possibility requires trade. As a result of trade, the region or the country is able to consume
on an IC beyond the PPF. This is the reason that trade is beneficial to individuals and countries. As
the casino industry expands the region attracts more tourists (Fig. 3.2). The region develops a
stronger comparative advantage in casino gambling and the opportunity cost of production in that
industry falls relative to the other industry. This explains why the slope of the line tangent to PPF2
is lower than the slope of the tangency to PPF1.
9
To fully understand the implications of the immiserizing growth theory, one must have an understanding of international trade theory. Carbaugh (2004, 73) explains, “The case of immiserizing
growth is most likely to occur when (a) the nation’s economic growth is biased toward its export
sector; (b) the country is large relative to the world market, so that its export price falls when
domestic output expands; (c) the foreign demand for the nation’s export product is highly priceinelastic, which implies a large decrease in price in response to an increase in export supply; and
(d) the nation is heavily engaged in international trade, so that the negative effects of the terms-oftrade deterioration more than offset the positive effects of increased production.”

Chapter 4

Misconceptions About Casinos and Economic
Growth

The economic effects of the casino industry have been examined in a number of US
states and regions, and in other countries, by a number of authors. Despite the volume of studies on the effects of gambling, there is no consensus among researchers.
Indeed, the economic impacts of casinos are to some extent market specific and vary
by the type of casino (e.g., destination resort, riverboat). This chapter focuses on
different arguments related to the economic growth effects of casino gambling, with
a specific focus on some fallacious arguments that continue to arise in the literature
and in political debate. The goal of the discussion in this chapter is to set these arguments in the context of a mainstream economic perspective on exchange and economic growth.
A number of adamant and vocal critics of casinos (e.g., Grinols and Kindt) have
published numerous papers during the past 20 years arguing that the expansion in
the gambling industry has led to decreases in other industries—“cannibalization”—
resulting in little overall economic stimulus for the host state or region. Yet, there is
little evidence to support such contentions. It appears that these authors simply dislike casinos and were trying to influence policymaking accordingly. Nevertheless,
the argument has been relatively influential among politicians and voters.
There are four varieties of the argument that casino expansion comes mostly at
the expense of other industries, resulting in no or little net positive economic effect:
1.
2.
3.
4.

“Industry cannibalization”
The “factory–restaurant” dichotomy
Export base theory of growth
Money inflow (mercantilism)

The reader will notice that the four ideas are close relatives, so the presentations
of the different arguments and the responses overlap somewhat.

D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_4,
© Springer Science+Business Media New York 2013
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4.1

Misconceptions About Casinos and Economic Growth

Industry Cannibalization

One of the most common arguments about legalized gambling is that any additional
economic activity spurred by gambling comes at the expense of activity in other
industries. That is, the introduction of casinos merely shuffles spending among
industries, so any positive employment or income from gambling are offset by
losses in existing industries that see less business and therefore decreased employment. This idea is typically referred to as “industry cannibalization” or the “substitution effect,” and was commonly heard throughout the 1990s and early 2000s.1
Some examples include Gazel and Thompson (1996), Goodman (1994a, 1995b),
Grinols (1994a, 1995), Grinols and Mustard (2001), Grinols and Omorov (1996),
and Kindt (1994). As casinos have become more widespread across the United
States, without the economic devastation predicted by some of these authors, the
argument has lost some of its influence in political and academic debate. For other
perspectives on the issue, see Eadington (1993, 1995, 1996), Evart (1995), and
Walker and Jackson (1998).
It is clear that legalized gambling may replace other businesses. This is always
the case when one producer offers a product or a service that consumers prefer to
those previously available. “Cannibalization”—the result of market competition—
is the normal and healthy part of the market process that helps ensure consumers get
the products they most desire. From a social welfare perspective, the significant
issue is not whether some firms are replaced by others but whether the introduction
of the new product increases total societal wealth. Detlefsen (1996, 14–15) explains,
Invocation of the substitution effect [argument] in this context not only presumes a static,
zero-sum economy in which no business can grow except at the expense of other firms.2 It
mistakenly implies that certain types of commercial activities, such as casino gambling,
create no new “real” wealth and provide no “tangible” products of value. That view overlooks the key point that all voluntary economic exchanges presumably are intended to
improve the positions and advance the preferences of both parties (in other words, improve
their social welfare). That the gains from such exchanges (particularly in a wealthier,
service-oriented economy in which a greater portion of disposable income is consumed for
recreational activities) are not easily quantifiable in every case is beside the point. After all,
the only true measure of the value of entertainment-oriented goods and services in the
diverse U.S. economy ultimately remains in the spending preferences expressed by individual consumers.

This issue can be analyzed in the context of the PPF model introduced in the
Appendix and discussed in previous chapters. The model sheds light both on the
employment and welfare effects of increased gambling activity within an economy.

1

I am uncertain of the origin of the term “cannibalization effect.” However, it does not seem appropriate if it describes casinos negatively impacting non-casino businesses. Nevertheless, the term is
commonly used, and I have used it and continue to.
2
The “zero-sum economy” is unrealistic because it ignores the fact that there are always more and
different things that consumers would like. When a particular industry fails, productive resources
(land, labor, capital, managerial skills) are freed up to produce in other industries.

Industry Cannibalization
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With existing unemployment, it is possible that there would be no significant
“cannibalization” if currently unemployed individuals are hired by the new industries. If there is near-full employment initially, and we assume that no increase in
productive capacity occurs, then the situation would appear as in Fig. 4.1. In this case,
it is true that there will be a reallocation of productive resources among industries.
The consumers’ choice to consume more gambling and fewer other goods
implies movement along the PPF toward more gambling (from a to b). Employment
in casinos increases, while it falls in other industries. Generally, the effects of this
movement along the PPF are about neutral with respect to overall employment.3
Of course, there are two other possibilities. Overall employment could increase or
decrease, depending on whether the expanding or the contracting industry is more
labor intensive. Empirical evidence suggests that casinos tend to modestly increase
local employment (Cotti 2008).
Perhaps more importantly, the industry cannibalization argument ignores the fact
that pure shifts in employment due to consumer preferences increase welfare.
Production is shifted from less to more preferred goods and services. This is illustrated by the movement of consumers to a higher indifference curve (Fig. 4.1). This
adjustment makes some displaced workers unhappy, but it is a necessary part of
economic development in capitalist societies. Eventually displaced workers find
employment in other industries (Roberts 2001).
The PPF model can be more enlightening if we incorporate the government
restrictions of the casino industry. Consider Fig. 4.2 that represents the production
of casino gambling and all other goods and services in the United States. The PPF
for 1978 represents the situation in which casinos are legal only in Nevada and New
Jersey. By 1993, some economic growth has occurred, both in terms of casino and
non-casino industries (PPF1993). PPF2012 shows moderate non-gambling industry
3

Obviously, this statement depends on several assumptions, and is not always true. In the context of
international trade, however, empirical studies suggest that it is generally true (Krugman 1996, 36).
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growth and a massive expansion of legalized casino gambling due to the changing
legal status of casinos across the United States.
Depending on the relative preference for casino gambling, it is likely that
expansion of the activity has increased social welfare as illustrated. In a case with
extremely flat ICs this would not occur. (It would also not occur if gambling was a
“bad” to consumers.) But evidence of significant increases in gambling volume
suggests that the US social ICs are not very flat. If the ICs were flat, which would
suggest a very weak preference for gambling relative to other goods and services,
the tangencies in Fig. 4.2 would be nearly vertically aligned. But the substantial
increase in gambling industry revenues from 1978 to 2012 implies no such vertical
alignment.4 The expansion of gambling is due, at least in part, to consumer preferences for the activity despite the arguments of many antigambling advocates, e.g.,
Gross (1998) and Goodman (1994a, 1995b).

4.2

The Factory–Restaurant Dichotomy

Advocates of the cannibalization argument suggest that economic growth from
legalized gambling is unlikely under any circumstances. A less strict form of the
argument is the factory–restaurant dichotomy because it allows economic growth
when “outsiders” or tourists are the gambling customers (when goods/services are
exported). The terms “factory” and “restaurant” have been used to describe the
effects of “export” casinos and “local” casinos, respectively:
A factory, when it locates in an area, sells to the rest of the country. Its payroll, materials
purchases, and profits spent locally are new money to the area that represents tangible
goods produced. On the other hand, adding a new restaurant that caters to local population
4

We are ignoring social costs created by gambling, but these are not relevant for understanding
whether the industry expansion alone causes an increase in welfare.
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in an area simply takes business from local firms [i.e., industry cannibalization]. The question for a particular region therefore is: Is a casino more like a factory or a restaurant? In
Las Vegas, casinos are more like factories because they sell gambling services to the rest of
the Nation. In most other parts of the country, gambling is like a restaurant, however, drawing money away from other businesses, creating no economic development, but leaving
social costs in its wake. (Grinols 1994b)5

Also consider these quotations supporting this view:
Providing gambling to residents transfers money from one local pocket to another and
from one local sector to another, but does not lead to a net increase in regional demand.
(Grinols and Omorov 1996, 80)
But only new spending associated with a gambling venture, like spending by tourists who
come into a region to gamble or new jobs, actually brings new money into the local economy.
[This has a positive spending multiplier effect.] But when local people substitute spending
on gambling for their other expenditures, this induced impact has a negative multiplier
effect of decreasing spending on other forms of recreation and businesses in the area.
(Goodman 1994a, 50)
A casino acts like a black hole sucking money out of a local economy. No one cares if you
suck money out of tourists, but large-scale casinos that do not bring in more new tourist
dollars than they take away from local players and local businesses soon find themselves
outlawed. (Rose 1995, 3)

Goodman (1995b, 25) admits that
in those rare instances where a casino was located in an area with a negligible economic
base and few jobs to begin with—an impoverished rural area … or a severely depressed
area … there could be a significant positive economic transformation … since there are
almost no preexisting local businesses to be negatively affected.

It is probably true that the more tourists a casino resort can attract to a locality,
the greater the economic benefits. This is simply because there is more economic
activity than there would otherwise be. In addition, the tax revenues generated from
the casino could be seen as coming more from tourists than locals. This would have
the effect of lowering local citizens’ tax burden, ceteris paribus. It is true that most
people who gamble in Nevada are from other states. Indeed, many casinos worldwide are designed to be resort attractions. However, this is not always the case, so
perhaps the restaurant–factory analogy is appropriate to some extent.
But even if we accept that the dichotomy may have theoretical legitimacy, the
conclusions are certainly debatable. Do Grinols, Goodman, and the others believe
that a new restaurant opening in town is a bad thing? If consumers like the new
restaurant better than existing ones they should be allowed to “vote with their
money.” If spending is unregulated, the producers who best please consumers will be
rewarded with profitable futures. These researchers suggest that more choice in
entertainment, by itself, is a bad thing simply because it means more competition
for existing entertainment firms, and the competing entertainment firms will be
cannibalized. Of course casinos will attract dollars that otherwise would have been
spent elsewhere, but so does Target and the neighborhood hardware store. Aside from
5

Also see Grinols (2004, Chapter 4).
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this, when a new restaurant opens in a market, for example, it does not necessarily
mean that other restaurants will fail. When economic growth occurs, more businesses
can succeed. Incumbent firms can survive even when new firms enter a market.
Just because some industries are harmed, the introduction of casinos cannot be
described as “bad” for society. In the unlikely case that casino revenues do represent
consumer spending that is solely “reshuffled” from other local businesses in a zerosum game, Evart (1995) asks, “So what? Why is the redistribution of expenditure
caused by casinos any worse or any better than the redistribution that was caused
when the Falcons [football team] moved into [Atlanta]?” She argues that opposing
casinos on this basis “is in contrast to other consumer products which meet consumer demand or expand consumer choice, even though they put existing businesses out of business.” She cites the introduction of VCRs and movie rentals and
asks why their effect on movie theaters and other entertainment firms was not met
with alarm. Harrah’s Entertainment argues a similar point: if it was true that “casinos
have positive local economic impacts only to the extent that ‘non-local’, out-of-state
players … are attracted by opportunities to gamble,” then “it would be true for other
forms of spending. That is, spending on movies could only help a local economy if
moviegoers are ‘non-local, out-of-state’.” (Harrah’s Entertainment 1996, 1).
The factory–restaurant argument begs the following question: Was society
harmed when the horse-drawn buggy industry was cannibalized by the automobile
industry or when cell phones began replacing landline phones? With countless other
examples, we could show that it is often in society’s interest for particular industries
to decline. This is what Schumpeter (1950, Chapter 7) referred to as “the process of
creative destruction.”

4.3

The Export Base Theory of Growth

Much of the doubt about legalized gambling fostering economic growth is based on
the idea that a good or a service must be “exported” for it to be beneficial to the
regional economy. The factory–restaurant dichotomy is a simpler version of this
idea. This argument is formally referred to as the export base theory of economic
growth. On the surface the theory may seem applicable to the case of legalized
gambling. But on closer examination, the fit of this theory to casino gambling is not
so straightforward.
Exports do play a large role in the development of some economies, to be sure.
For example, on many Caribbean islands tourism is the primary industry. Tourism
can be considered an export because most of the consumers are not locals. Obviously
a large influx of tourists means an increase in consumer spending. This would also
apply to Nevada and Macau as casino economies. This type of activity is beneficial
for the economy because it will lead to increases in local income. Common sense
suggests that tourism means more money coming into the local economy, and economic growth. For some countries, regions, or cities, exports may seem to be the
only significant source of economic activity.
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The export base theory of economic growth is supported by many researchers for
a variety of circumstances outside of legalized gambling. For example, Riedel
argues, “The case for an export promotion strategy rests not so much on principles
of theory as on what works in practice. Of all the stylized facts about development,
by far the most robust is the empirical relation between overall economic growth
and export growth” (Riedel 1994, 51–52).
It is worth noting that Riedel believes that “most of what constitutes an export
promotion policy is removing, or offsetting, obstacles that government itself put in
the way of exporting” (Riedel 1994, 55). This certainly applies to the case of legalized gambling since it faces significant government restrictions.
Although this idea makes some intuitive sense, the typical application to
gambling is flawed.6 Contrary to what one reads in the casino industry research, few
(if any) growth theorists believe that exports are solely responsible for growth.
Tiebout (1975, 352) explains,
Formally speaking, it is the ability to develop an export base which determines regional
growth. Yet in terms of causation, the nature of the residentiary [restaurant-type] industries
will be a key factor in any possible development. Without the ability to develop residentiary
activities, the cost of development of export activities will be prohibitive.

Even if one does accept the general idea that exports are critical for regional economic growth, there are difficulties with the theory. For example, how does one differentiate an export (“basic”) industry from a local (“residentiary”) industry? This
distinction can be rather difficult; some industries perform both basic and residentiary
functions (Thompson 1968, 44–45). What is the requisite range of export goods?7
Upon closer examination, the export base theory of growth alone cannot explain
the economic effects of casino gambling. In their growth theory text, Hoover and
Giarratani (1984, 319) use a simple example to discredit the theory’s simplest form:
Consider … a large area, such as a whole country, that comprises several economic regions.
Let us assume that these regions trade with one another, but the country as a whole is selfsufficient. We might explain the growth of each of these regions on the basis of its exports
to the others and the resulting multiplier effects upon activities serving the internal demand
of the region. But if all the regions grow, then the whole country or “superregion” must also
be growing, despite the fact that it does not export at all. The world economy has been
growing for a long time, though our exports to outer space have just begun and we have yet
to locate a paying customer for them. It appears, then, that internal trade and demand can
generate regional growth…

Tiebout (1975, 349) gives a similar explanation:
A further consideration will help to point up the error of identifying exports as the sole source
of regional income change. In an exchange economy one person considered in a spatial context may be entirely dependent on his ability to export his services. Probably this is true of a

6

For explanations of the theory’s flaws, see Vaughan (1988), Hoover and Giarratani (1984), and
Walker (1998a, 1998b, 1999).
7
Range is defined as “the farthest distance a dispersed population is willing to go in order to buy a
good offered at a place. This range will take on a lower limit if there is competition from another
center” Berry and Horton (1970, 172).
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neighborhood area, except for the corner grocer. For the community as a whole, the income
originating in non-exports increases. In the United States economy, exports account for only a
small part of national income. Obviously, for the world as a whole, there are no exports.

Yet, Grinols (1995, 11) illustrates an example of the misconception that we live
in a zero-sum society where exchanges are win–lose and not mutually beneficial: “It
is a logical impossibility for every area to win at the others’ expense when gambling
is present in every region. For the nation as a whole there will be no net economic
development from the spread of gambling.” Grinols is mistaken because he
apparently either views exports as the only source of economic growth or believes
voluntary exchanges are at their core zero sum rather than mutually beneficial.
If exports are not solely responsible for economic growth, then casinos may
promote economic growth even if their customers are not tourists. Many of the conclusions in the casino literature of the 1990s and early 2000s must be reconsidered.

4.4

Money Inflow (Mercantilism)

Another, very simplistic, form of the export base theory can be seen in researchers who have wrongly emphasized the importance of money inflow to a region
and its impact on economic development. Examples of this fallacy are found in
Grinols and Omorov (1996), Ryan and Speyrer (1999), Thompson (1996, 2001),
Thompson and Gazel (1996), and Thompson and Quinn (1999). An example is
provided by Grinols (1995, 11):
Whether any business adds to the economic base or diminishes it depends on whether the
business draws more new dollars to the area that are then spent on goods and services in that
area. To benefit the local economy these new dollars must exceed the number of dollars the
business causes to be removed from the area. Because casinos have artificially high profit
margins, are often owned by out-of-area investors, and frequently take dollars from the
area’s existing tourist base rather than attracting new tourists, the effect of gambling in
many cases is to diminish the economic base and cost jobs. The possibility, dependent on
the net export multiplier theory and regional input–output multiplier analysis is not in dispute among responsible economists.

The argument that an inflow of money to a region leads to economic growth seems
to make intuitive sense, like the alleged unemployment created by importing goods.
For example, it would seem that an American purchasing a Japanese-manufactured
car would cause a loss in Detroit jobs. But this perspective ignores half of the trade
equation. As Williams (1992) and Krugman (1996, 76) show quite clearly, a deficit
in the trade of goods is offset by a surplus in the trade of capital or assets.
As another example, consider Thompson and Gazel (1996, 1), examining the
effect of casinos in Illinois:
We wished to identify monetary flows to and from the local areas around the casinos … and
also the monetary flows to and from the state as a whole. Quite simply, we were asking from
where the money comes and where the money goes …. The money gambled was a positive
factor for the state and local economies, if the players were from out-of-state.
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They conclude, “Casinos have drawn monetary resources away from depressed
communities and away from individuals who are economically poor ….” (p. 10).
Thompson (1996, 2001) and Thompson and Quinn (1999) argue that an economy can be modeled similar to a “bathtub.” The model is used to analyze the economic effects of video gaming machines in South Carolina:
The model portrays gambling enterprise as a bathtub for the economy with money running
into and out of the bathtub as if it were water … A local or regional economy attracts
money. A local or regional economy discards money. If as a result of the presence of gambling enterprise more money comes into an economy than leaves the economy, there is a net
positive impact. However, if more money leaves than comes in, then there is a net negative
impact. (Thompson and Quinn 1999, 3–4)8

The obvious response to this is that market transactions are mutually beneficial,
as discussed previously. So money is only spent on something when the buyer
expects to receive something of greater value in return. But according to Thompson
and Quinn, any transaction in which “money leaves” (i.e., any purchase of goods or
services paid for with money) is bad. This flies in the face of economic sense.
The argument about monetary inflows also ignores nonmonetary benefits of
casino legalization. Specifically, consumers receive benefits from goods and services. In addition, the focus on monetary flows ignores the effects of increased
production on labor and capital markets.
The “money inflow” argument seems to be an example of mercantilist thought.9
Blaug (1978, 10–11) explains,
The leading features of the mercantilist outlook are well known: bullion and treasure as the
essence of wealth; regulation of foreign trade to produce an inflow of specie; promotion of
industry by inducing cheap raw-material imports; protective duties on imported manufactured
goods; encouragement of exports, particularly finished goods; and an emphasis on population
growth, keeping wages low. The core of mercantilism, of course, is the doctrine that a favourable balance of trade is desirable because it is somehow productive of national prosperity.

Carbaugh (2004, 27–28) explains mercantilist thought as well as the arguments
that discredited it. Because the mercantilists focused on having a positive trade balance (exports > imports) they supported government restrictions in imports and the
promotion of exports when possible. This policy would have the effect of increasing
the inflow of money into an economy. Because money was viewed as wealth by the
mercantilists, these trade policies naturally followed. Blaug (1978, 12) explains,
“the idea that an export surplus is the index of economic welfare may be described
as the basic fallacy that runs through the whole of the mercantilist literature.” Put
differently, the mercantilists wrongly equated money with capital (Blaug 1978, 11).
Another major problem with mercantilism, identified by Carbaugh (2004, 28), is
that it represents a static view of the world. Thompson, Quinn, and Grinols view the
economic pie as constant in size. In the context of the bathtub model, money coming

8

One must wonder about their understanding of mutually beneficial transactions. Consider their
statement that “a local economy discards money” (emphasis added).
9
See Ekelund and Hébert (1997).
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into the tub is a benefit to the economy in question and harms the region from where
the money came. This implies that all transactions are zero sum. Clearly this is a
flawed view of market transactions, as economists have long shown that specialization and trade benefit society (Ricardo [1817] 1992; Smith [1776] 1981). The same
is generally true of all transactions that are voluntary. Participants expect the transactions to be mutually beneficial or they would not be willing participants.
Perhaps some simple everyday examples can be useful in pinpointing the problems with the money inflow perspective. Consider the argument by Thompson and
Quinn (1999, 4). They write, “Gaming establishments need many supplies. Many of
these are purchased from sources outside of the area. This is money lost. So too are
profits that go to outside owners. Some gaming owners may reinvest monies in the
local economy, but few have incentives to do so.”
They offer a specific example, South Carolina video gaming machines purchased
from out of state:
There are 31,000 machines [in South Carolina]. Each costs $7,500. They have a life of from
three to five years. Assuming a five year life, they carry a value of $1,500 per year each, or
collectively $46,500,000. The machines are for all intents and purposes manufactured out
of state. We can assume that $46,500,000 leaves the state each year because of the machines.
(Thompson and Quinn 1999, 10)

This is only one component of the cash outflow from South Carolina due to
gaming machines. When they total all of the estimated outflows, they conclude:
The money leaving the state—from direct transactions—equals $133.3 million compared to
$122 million coming into the state. In direct transactions, the state’s economy loses. For the state
as a whole, we can see that each dollar ($1.00) brought into the state as a result of the machines
leads to a direct loss of one dollar and nine cents ($1.09). (Thompson and Quinn 1999, 11–12)

This argument should raise red flags with readers. Consider that a person in
South Carolina purchases a car. Few cars are manufactured in the state. Most are
produced in Detroit and Japan, let us say. Each car purchased then results in an
outflow of money from the state. According to Thompson and Quinn’s theory, then,
each car purchase has a negative impact on the state’s economy. Even in the case
where a BMW car factory locates in South Carolina, according to Thompson and
Quinn, there would not be economic benefits unless BMW reinvested all the
“money” earned by the factory back into the state. Aside from these problems, this
view also ignores capital inflows and the effects of the factory on the labor market,
not to mention the utility from driving new cars.
The Thompson and Quinn argument seems quite similar to an argument made by
antigambling advocate Robert Goodman. In his book The Last Entrepreneurs
(1979) Goodman, who is a professor of architecture, explains what he believes to be
the ideal economic structure. He argues that economies should strive to be selfsufficient. He explains the plight of a region that specializes too much:
Since [a] booming manufacturing region has few incentives to develop its agricultural or energy
technology, it falls progressively farther behind the agricultural or energy-specialized regions in
its ability to do so. It is trapped in its own production specialization in order to generate the dollars it needs to buy the food and other resources for its survival. (Goodman 1979, 183)
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Goodman’s argument, taken to the extreme case of an individual, suggests that
self-sufficiency is the ideal situation. This conclusion is in direct conflict with modern economics. Self-sufficiency implies poverty. We are much wealthier by specializing and trading, compared to the alternative of producing our own food, sewing
our own clothing, building our own homes, developing our own pharmaceuticals,
and so on. This was one of the fundamental insights of early economists like Adam
Smith and David Ricardo.
If we are supposed to be concerned with the cash outflow that results from transactions with outsiders, should we be concerned with cash outflows from a particular
individual? If cash leaving a state is harmful to that economy, is cash leaving a
particular household harmful to it? This would appear to be a logical argument
based on the Thompson and Quinn model. Obviously it leads to problems, since any
purchase of goods or services increases the welfare of the individuals who undertake the transaction. Indeed, the money inflow model proponents (mercantilists?)
appear to have it exactly backwards. Any voluntary cash transaction must lead to an
increase in welfare for the involved parties. This would imply that cash outflows
lead to increased welfare. Many of the monetary flow models that purport to measure the economic effects of gambling fail to recognize this basic point. Any conclusions based on these models should be viewed with extreme skepticism.

4.5

Conclusion

This chapter has examined some of the most common arguments given in opposition of casino development. Basically, the argument is that the casino industry simply cannibalizes other industries leaving no net positive economic effect of casino
gambling. The different versions of the argument have unique twists. However,
overall, these perspectives represent a very narrow view of casino gambling as beneficial only to the extent it can attract tourism to a region.
There have been very few studies that have empirically examined the economic
growth impacts from the casino industry, be they consistent with the discussion in
Chaps. 2 and 3 or neutral to negative, as suggested by the “industry cannibalization”
theory discussed in this chapter. Next we examine an empirical analysis of the
growth effects of the commercial casino industry in the United States.

Chapter 5

Analysis of the Relationship Between Casinos
and Economic Growth

It should be clear that there is uncertainty and disagreement in the literature
regarding the economic effects of legalized gambling. While some argue that gambling cannibalizes other industries, gambling advocates disagree. Some papers in
the literature analyze particular states during specific years (mostly the early 1990s)
but still relatively few studies have attempted a comprehensive analysis of the economic effects of gambling in the United States or in other countries. For an overview, see Eadington (1999) and Clement (2003).
Grinols (2004, Chapter 4) offers a general discussion of economic development
as it relates to casinos and job growth, but no empirical evidence. He argues that
researchers who have written export multiplier or cost–benefit analyses of the casino
industry have often been confused. Grinols’ critique is mostly on-target; he correctly argues that economic development occurs when welfare or utility increases.
Development may or may not be associated with employment growth. They key for
development is that individuals are better off.
The purpose of this chapter is to develop an empirical model of the economic
growth effects of gambling, with a focus on the initial expansion of casinos outside
of Nevada and New Jersey, in the early 1990s.1 In addition, by comparing the effects
of two different industries (casinos and greyhound racing), we can gain some information on the extent to which exports are necessary to promote economic growth.
The results will provide information that can be useful to researchers, politicians,
and concerned citizens. The analytical framework developed here could be applied
to other industries or countries.

The material in this chapter is based on Walker DM, and JD Jackson. 1998. New goods and economic growth: Evidence from legalized gambling. Review of Regional Studies 28(2): 47–69. Used
with permission from the Southern Regional Science Association.
1
The data used in this chapter are relatively old, going from the mid-1970s through 1996. In Chap. 6,
I provide additional analysis using more current data, in order to see if the longer term impacts
appear any different.

D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_5,
© Springer Science+Business Media New York 2013
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Section 5.1 fleshes out the empirical question and provides background for its
application to two of the major types of gambling, casinos and greyhound racing.
Section 5.2 presents a nontechnical chapter summary for readers who may not be
familiar with Granger causality or methods of time series analysis. The description
in this section should enable readers to skim or skip the mathematical notation in the
remainder of the chapter without loss. For readers who would like a technical
description of the methodology, Sect. 5.3 provides it. Specifically, Granger causality
techniques are used to test whether casino gambling causes growth or vice versa.
The same methodology is used in an analogous set of tests for gambling at greyhound racetracks. The empirical results for all industries are presented in Sect. 5.4.

5.1 The Empirical Question
Many researchers, politicians, and advocacy groups argue that the expansion of
legalized gambling cannibalizes other industries. Basically, the argument is that
spending on newly legalized gambling completely crowds out spending on
alternative locally produced goods, leading to no increase in total spending.
If this theory were correct, then legalized gambling would be at best a zero-sum
game. On the other hand, there are numerous factors, aside from exports, which
contribute to economic growth. This debate over legalized gambling and economic growth, discussed in previous chapters, can be examined in the context
of two testable hypotheses: (1) “Does the introduction of legalized gambling
lead to economic growth?”, and given an affirmative answer, (2) “Is it necessary
to export gambling to obtain growth?”
The factory–restaurant dichotomy (Sect. 4.2) is related to the first question
above. If the dichotomy is valid, if casinos can be factories in a few states but only
restaurants in most others, then we should expect no consistent results. The issues
of “import substitution” and “defensive legalization” are closely related to the factory–restaurant dichotomy. It is legitimate to expect state governments to consider
the legalization of gambling simply to try to keep consumer dollars in the state.
Eadington explains, “if the presence of casinos in the region allows regional residents to gamble at local casinos rather than becoming tourists to casinos in other
regions, the economic impact from spending so generated is the same as it would be
for tourists”2 (Eadington 1995, 52). Indeed, such defensive legalization has been
seen recently in Massachusetts and Ohio, and is being considered in a variety of
other states. We attempt to develop an empirical model to determine whether casino
“exports” are necessary for growth.

This view is supported by growth theorists Hoover and Giarratani (1984, 319): “If a region can
develop local production to meet a demand previously satisfied by imports, this ‘import substitution’ will have precisely the same impact on the regional economy as an equivalent increase in
exports. In either case, there is an increase in sales by producers within a region.”
2

5.1 The Empirical Question

39

The casino and greyhound racing industries have different market thresholds
and ranges. (Threshold is the minimum number of consumers required to support
the industries; range refers to the area over which the industry draws customers.3)
This allows us to address the second question above, regarding the export base
theory of growth. The casino industry likely has a much larger threshold and range
than the greyhound racing industry does. Consider that casinos keep a much lower
percentage of consumers’ bets, typically 5 % or less. Racetracks, on the other hand,
keep about 18–20 % of each dollar bet. The fact that casinos keep much less of each
dollar bet indicates that it has a much higher threshold compared to greyhound
racing. Coupled with the fact that casino net revenues are many times larger than
racetrack revenues (industry averages), this suggests that casinos draw from a much
larger range. For a given export range, even if casinos draw substantially more local
customers than greyhound tracks, the casinos draw higher revenue, and most likely
export in greater magnitude. Advertising and “clustering” patterns support this
conclusion. There are many nationwide advertisements by Las Vegas, Atlantic City,
and Mississippi casinos. Casinos hope to attract tourists from afar. National advertisements for greyhound racing are virtually nonexistent, although racing is often
advertised locally. In addition, casinos often cluster together. Such agglomeration
economies are not to be expected unless the producers are selling in national
markets. This provides anecdotal evidence that the industries themselves view the
range of casino gambling as much greater (national) than that for greyhound racing
(regional at most).
This is not to suggest that casinos export but greyhound racing does not. Even the
smallest crossroad gasoline station exports when an out-of-state car stops for gas.
Rather, the suggestion is that a consistent finding that both activities “cause” growth
indicates that exports may not be a fundamental factor in generating that growth due
to the starkly different thresholds and ranges of the two goods. Specifically, a
comparison of the empirical results for the two industries will help to answer the
second question posed above. If the casino industry causes growth but the greyhound industry does not, we may conclude that exports have a significant impact on
economic growth since the industry with the smaller range does not show evidence
of driving economic growth. On the other hand, if both industries have a similar
positive impact on growth, then we may conclude that exports may not be crucial
since even with little or no export base, greyhound racing is found to be an engine
for growth. The third possible finding is that greyhound racing causes growth but
casinos do not—a result that would frankly be difficult to explain. Of course there
is a fourth possibility, that neither industry has a significant impact on growth. This
would be the finding, if proponents of the cannibalization theory are correct, that
gambling industries merely replace other industries.

3

For more discussion, see Berry and Horton (1970).
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5.2 Nontechnical Explanation of Granger Causality
There is no statistical way to prove “causality” in the common sense of the word.
However, there are statistical analyses that can test for what would appear to be a
causal relationship. One of the more common analyses is called Granger causality,
named for Clive Granger, recipient of the 2003 Nobel Prize in economics, who
developed his causality analysis in the late 1960s (Granger 1969). We adapt
Granger’s methodology to examine the relationship between state-level gambling
activity and economic growth.
The analysis in this chapter takes data from various US states with legalized
casinos and greyhound racing. Economic growth is commonly measured by
increases in per capita income (PCI), and we collect this data for states and years in
which casino gambling and greyhound racing are available. Gambling activity is
measured by the revenues from the respective industries. Casino activity is measured by casino revenues (money retained by the casino after paying winning bets
to customers), while greyhound racing volume is measured by “handle,” or the total
amount of bets placed at racetracks. These are the standard measures of gambling
volume in the respective industries, as reported to the various state gaming agencies,
which are the source of our gambling volume data.
The goal of “Granger causality” analysis is to determine the relationship between
the series of data. There are two different analyses performed: (1) casino revenue
and PCI (in 10 states; 1978–1996; quarterly data), and (2) greyhound racing handle
and PCI (in 18 states; 1975–1995; annual data). Note that some of the states are
dropped from the analysis when they are determined not to have enough observations to yield information. Although the data analyzed run only through 1995 or
1996 and the models cover relatively short time periods, this analysis provides a
foundation for subsequent researchers to further investigate these relationships in
the United States or elsewhere.4
In order to analyze the effect of the legalized gambling on state-level PCI, several
adjustments must be made to the data. First, the effect of variation due to state-
specific factors must be removed so that odd differences among the states do not
cause the appearance of a systematic relationship between the gambling and economic growth variables. These are the state dummies discussed in the subsequent
sections. The effect of time must also be removed. Otherwise, for example, we
might expect both casino revenues and PCI within a state to be rising as time passes
in a time trend. Without adjusting for this tendency, the increase in both revenue and
income might appear to be a causal relationship between the two, when in fact it is
due solely to other factors affecting both variables through time.
Once adjustments to remove time- and state-specific effects have been made, we
are left with “pure” data on the processes that explain PCI and gambling volume.
4
This empirical analysis is from Walker and Jackson (1998). At the time of that writing, data were only
available through 1996. It is presented here because I think this is useful information on the short-term
impacts of casino gambling, in particular. More recent data are analyzed in the next chapter.
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Next we test for a Granger causal relationship. Granger causality looks at time series
data through numerous time periods and isolates the relationship between variations
in the series of data. So if the time trend and state-specific effects have been removed
from the data series, and the two variables still seem to move together, there may be a
causal relationship between the two. One way of saying this is that changes in one of
the series (x) precede changes in the other (y) in some systematic way. Then x “Granger
causes” y.
The Granger causality test has four potential outcomes. For the example just
given above,
1.
2.
3.
4.

x Granger causes y
y Granger causes x
Both 1 and 2 or
None of the above

Whatever the results of the Granger test, it does not give any information on why
there is a relationship. As a preview, the statistically significant results of the analyses are that casino gambling Granger causes PCI and that greyhound racing Granger
causes PCI. This combination of results suggests that legalized gambling does
indeed promote economic growth, and that “exports” are not necessary for economic growth to occur.

5.3 Granger Causality with Panel Data5
Granger causality has proved a useful means of evaluating the potential sources
of aggregate economic growth in recent empirical work. Balassa (1978), Jung
and Marshall (1985), and Xu (1998) consider the relationship between exports
and growth; Joerding (1986) and Kusi (1994) analyze the relationship between
military spending and economic growth; Conte and Darrat (1988) look at the size
of the government sector and economic growth; and Ramirez (1994) has shown
that real government investment Granger causes real private investment in
Mexico. This wide applicability makes Granger causality a natural technique to
employ in causal inquiry.
Granger’s methods, however, are not directly applicable to the problems at hand.
These techniques were originally intended to apply to a set of linear covariance-
stationary time series processes. This suggests that we should test for Granger causality on gambling revenue and PCI on a state-by-state basis. Unfortunately (for this
study, at least), only two of the ten states with legal non-reservation casino gambling

Readers who are not interested in the underlying econometric theory may wish to skip to
Sect. 5.4.1.
5
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had casinos prior to 1990, and fully two-thirds of the states having legal greyhound
racing adopted post 1985. Establishing the requisite stationarity on a state-by-state
basis and appealing to the asymptotic properties of a number of the associated
estimators and tests cannot be justified due to the brevity of the time series. For this
reason the data are pooled for each gaming industry, creating a panel consisting of
a time series of observations for each of a cross section of states.
The statistical analysis of panel data using time series methods is still in its
infancy. The paper by Holtz-Eakin, Newey, and Rosen (1988) relates directly to the
estimation and testing of vector autoregressive models such as those needed to
apply Granger’s procedure to panel data. There have been several studies that look
at the related problem of unit roots in panel data. Works by Breitung and Meyer
(1994), Frances and Hobijn (1997), MacDonald (1996), Strazicich (1995), and Wu
(1996) fall into this category.

5.3.1 Synopsis of Granger’s Procedure
The application of Granger causality to panel data is not straightforward. A brief
review of the general methodology of Granger causality here is followed by a
detailed discussion of the modifications imposed in order to apply it to panel data.
According to Granger, a variable (Xt) causes another variable (Yt) if, with information on all factors affecting both Xt and Yt, the current value of Yt can be predicted
more accurately using past values of X (i.e., Xt–j, j = 1, …, J) than by not using them.
More precisely, define (At) as the set containing all possible information affecting Yt
except information on Xt. Also define the mean square (prediction) error of Yt given
At as σ2(Yt|At). “Granger causality” states that X causes Y if
s 2 (Yt At , X t ) < s 2 (Yt At )

(5.1)

Since adding a statistically significant set of variables reduces the error variance in least
square regression, traditional t- and F-tests are available to test for Granger causality.
The testing procedure is straightforward. Assuming that Xt and Yt are a pair of
linear covariance stationary processes, they can be written as
k

m

j =1

j =1

X t = ∑ b j X t − j + ∑ d j Yt − j +e1,t
m

k

j =1

j =1

Yt = ∑ g j Yt − j + ∑ q j X t − j +e 2,t

(5.2)

(5.3)

where βj, δj, γj, and θj are unknown parameters to be estimated, and ε1,t and ε2,t are
white noise. Applying least square regression techniques to estimate these two models
yields four types of Granger causality tests: (1) X causes Y if we can reject H0:
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θ1 = θ2 = … = θk = 0; (2) Y causes X if H0: δ1 = δ2 = … = δm = 0 can be rejected; (3) if both
null hypotheses can be rejected, feedback (simultaneous determination of X and Y) is
indicated; and (4) if neither null hypothesis is rejected, X and Y are independent.
Typical caveats for the procedure relate to the structure of the hypothesis
tests (one actually rejects Granger non-causality rather than accepting Granger
causality) and to whether variables other than lagged values of Yt should be
included in At.6 The most important caveat, however, relates to stationarity of
the two series. Without stationarity, common trends could result in spurious
regressions having perverse causality implications, such as business cycles
causing sunspots.7 Wold’s theorem tells us that a stationary time series process
can always be written as the sum of a self-deterministic component and a moving average component of possibly infinite order (Granger 1980, 60). If Yt is
stationary, it is possible for At to include only its past values, thereby eliminating the ambiguity in specifying At noted above.

5.3.2 Modifying the Procedure for Panel Data
As suggested earlier, the extension of these procedures to pooled time series cross
section data is not straightforward, but our data paucity problem necessitates this
type of model. Walker and Jackson (1998) first developed this methodology, which
has subsequently been used elsewhere, e.g., Granderson and Linvill (2002). A threestage procedure is used: (1) “filtering” trend and state-specific effects from the data,
and (2) selecting the appropriate time series process that generates each variable.
After making these adjustments, we (3) conduct the Granger causality tests.
5.3.2.1 Stage One
Perhaps the best way to visualize the problems involved and to understand the
attempted solutions is to consider the way that we array the data on each variable.
Consider a general gambling revenue variable REVit. Later we examine the specific
variables, e.g., casino revenue, CR. We have i states (i = 1, …, I) with legalized
gambling and t time periods (t = 1, …, T) on a particular state. In all of the subsequent analyses, we “stack” these data by state, and within each state we organize
the data in ascending order of time. Thus, it is routine to find the last observation
on revenue for state i, REViT, followed by the first observation for state (i + 1),

6
It is perfectly legitimate to include variables other than lagged values of Xt and Yt in the two regressions. For example, see Conte and Darrat (1988). But including such variables “muddies the causality
waters” since X could cause Y through affecting some other included variables, rather than directly.
7
See Sheehan and Grieves (1982) and Noble and Fields (1983).
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REVi+1,1. The following discussion of filtering the data should make it clear that the
order in which the states are stacked is not a matter of concern, but the obvious
discontinuities involved in proceeding from the last period’s observations in one
state to the first period’s observation in the next require some adjustment in the
ordinary time series methodology.
The most obvious adjustment is filtering out state-specific and trend effects from
the vector of observations on REVit. We pursue this requirement by regressing
REVit on (1) a constant term; (2) a set of (I − 1) state dummy variables, to account
for state-specific effects; (3) a time trend (t = 1 is the beginning observation for each
state) to account for a common trend in the data; and (4) interaction variables computed by multiplying each state dummy by the trend variable, to allow for different
trends for each state. If the data are quarterly, seasonal adjustment (via a set of
quarterly dummies) is also appropriate. Finally, a dummy variable equal to unity for
the first observation of a new state is included to promote continuity of the pooled
variable. The residual from this regression REVrit should be free of state-specific,
trend, and other idiosyncratic anomalies. We refer to this residual as the “filtered
series.”
At this stage, it is appropriate to test the filtered series for stationarity. Recall
the primacy of stationarity as a condition for the legitimate application of
Granger’s causality tests.8 Several procedures are available to test for the presence
of stationarity or lack thereof, as denoted by the presence of a unit root in the
series: Dickey–Fuller, augmented Dickey–Fuller, and Phillips–Perron are three
popular unit root tests. Since the filtered revenue series is a detrended, zero-mean
series, the choice among these alternative tests is not likely to be crucial.
Nevertheless, the Phillips–Perron test is chosen since it is robust with respect to
the number of lagged differenced variables included in the test equation. If the
unit root tests allow us to reject non-stationarity, we proceed to the next step in the
analysis; otherwise we continue to respecify the filtering equation until we are
able to reject non-stationarity.
The modifications so far serve three purposes. First, filtering out unspecified
state-specific effects and state-specific trend effects should eliminate any concern
about the order in which the state data are stacked, particularly since the filtered
measure is stationary. Second, filtering out trend effects should eliminate any concern that the results are attributable to a common trend between the revenue and
income variables. Third, stationarity of the filtered series guarantees that any
innovation in the series, whether state specific or attributable to another time-
independent factor, is of temporary duration. Thus, ruling out (or reducing the
likelihood of) permanent shocks, common trend, and common factor problems,
gives us reason to believe that any causality found between gambling revenue and
PCI is not caused by exogenous forces.

This may be an overstatement. Holtz-Eakin, Newey, and Rosen (1988, 1373) suggest that a large number of cross sections make it possible for lag coefficients to vary over time. Of course, there is always the
question of how large is “large.” It is unlikely that the 8 to 14 cross sections here are “large” numbers.
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5.3.2.2 Stage Two
With filtered revenue and income series, the next step is to determine as precisely as
possible what autoregressive process generates each series.9 This stage amounts to
an application of Box–Jenkins procedures to each filtered variable. The intent is to
continue to add lags in the variables to the specification of the generating process
until we obtain a white noise residual. We employ correlograms and partial correlograms to aid in specifying the generating process, along with Box–Pierce Q-statistics
to detect white noise residuals. Here parsimony is our guide, choosing the shortest
possible set of lags such that no significant (10 % level) autocorrelations exist
among the residuals as judged by Q-statistics for the first 36 lags.
While this step is not traditional, it is done with a purpose. If we can identify the
process generating a filtered series so that residuals of the estimated process are
white noise, we can be reasonably certain that we have extracted all possible information on the current value of the variable from its past values. There is no temporally systematic effect left to explain. Then, if lagged values of another new variable
are added to the model and if it provides a statistically significant improvement in
explaining filtered income, it is legitimate to claim that revenue “causes” income.
This stage introduces a problem concerning lagging the data that comes to fruition
in the third stage of the analysis.
5.3.2.3 Stage Three
The second stage of the analysis provided all of the information needed to accurately
specify the regression equations. The final stage of the analysis is to estimate the vector autoregressions implied by Granger causality testing and to perform the requisite
hypothesis tests. Assuming that the second stage indicated that filtered per capita
income (PCIrit) was generated by an AR(k) process and filtered gambling revenue
(REVrit) was generated by an AR(m) process, the sequels to (5.2) and (5.3) are
k

m

j =1

j =1

PCIri ,t = ∑ b j PCIri ,t − j + ∑ d j REVri ,t − j + e1,t
m

k

j =1

j =1

REVri ,t = ∑ g j REVri ,t − j + ∑ q j PCIri ,t − j +e 2,t

(5.4)

(5.5)

The corresponding hypothesis tests are H0: δ1 = δ2 = … = δm = 0 to test whether
REVr Granger causes PCIr, and H0: θ1 = θ2 = … = θk = 0 to test whether PCIr Granger

Technically, all Wold’s theorem guarantees is that a stationary series can be specified by an
ARMA process. While a moving average error process cannot be ruled out a priori, it turns out for
our problem that adding enough lagged terms will yield a white noise residual in all cases.
9
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causes REVr. The models are estimated by ordinary least square regression10 and
the tests are standard F-tests of the joint hypotheses.
We conclude the discussion of the modifications of traditional Granger causality
analysis deriving from the use of panel data with consideration of a point mentioned
earlier. Lagging variables use up considerably more degrees of freedom than one
might first expect because of the stacked panel data. If we lag the data, say, three
periods to estimate the appropriate autoregressive process in stage two, we lose 3I
(not 3) degrees of freedom when employing panel data on I states since each state’s
data must be lagged three periods. The reason for these extra lags is not statistical.
Recall that we establish at stage one that the process is stationary. Rather, the extra
lags are economically motivated: it makes no economic sense to allege that the early
period observations (say t = 1, 2, 3) in state i + 1 are explained by the later period
observations (say T − 2, T − 1, T) in state i. But that is precisely what we assume does
happen if we do not drop the first three observations for state i + 1 and similarly for
all other states. The gain in degrees of freedom from pooling time series and cross-
sectional data may not be nearly as much as one might expect at first blush.
This problem is even more exaggerated at stage three of the analysis. If REVr is
found to be AR(m) and PCIr is found to be AR(k) from stage two where k > m, then
we must drop the first k observations from each state after lagging to avoid an economically meaningless set of parameter estimates for (5.4) and (5.5). This means
that, inter alia, for a state to remain in the model after the filtering stage, it must
have at least k + 1 observations. (A state would be dropped from the model in the
filtering state if n < v, where v is the number of explanatory variables, excluding
other states’ dummy and interaction variables.) This, in turn, implies an iterative
procedure between the three stages of analysis until a useable sample of data can be
determined.
Clearly, the application of Granger causality techniques to panel data is not altogether straightforward. Nevertheless, a careful analysis along the lines outlined
above can provide reliable and useful information concerning causal relationships
between state gaming revenues and economic growth. We now turn to our empirical
analysis of these questions.

5.4 Empirical Results
Certainly consumer welfare is enhanced by the availability of new goods and services. But do these new opportunities have a measurable effect on economic growth?
Legalized gambling provides a unique opportunity to test this. If industries with
different ranges are tested and compared, we can evaluate the importance of exports
on economic growth. Using the methodology developed in the previous section, the
empirical results are presented for casino gambling and greyhound racing.

Since the explanatory variables are the same for both models, there is no difference between OLS
and seemingly unrelated regression estimates whether or not ε1,t is correlated with ε2,t.
10
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As noted above, the analysis in this chapter uses data through the mid-1990s.
This analysis will help to give us a picture of how the casino industry and economic
growth were related when the casino industry first started expanding outside of
Nevada and New Jersey, in the early 1990s.

5.4.1 Casino Gambling
Quarterly real casino revenue and real PCI data are collected on ten states, listed
with beginning year and quarter11: Colorado (1991.4), Illinois (1992.3), Indiana
(1995.4), Iowa (1992.4), Louisiana (1993.4), Mississippi (1992.3), Missouri
(1994.3), Nevada (1985.1), New Jersey (1978.2), and South Dakota (1991.3). Data
for the analysis run through the fourth quarter of 1996 (i.e., 1996.4). A total of 248
observations are available. A first pass through the testing procedure indicates that
estimating the Granger causality equations would require a ten quarter lag, i.e.,
dropping ten observations per state. Since Indiana had only five observations and
Missouri 11, both states are dropped from the model. There are 232 observations on
the other eight states’ casino revenue and PCI.
The first step in our application is to filter the series, as illustrated:
PCI t = constant + trend + first-year

dummy + pre-1990 + quarterly dummies

+ state dummies + state-trend interaction terms + error
CR t = constant + trend + first-year dummy + quarterly dummies
+ state dummies + error

(5.6)

(5.7)

A state dummy for all but one of the states should remove any effects from
stacking the data and from fixed effect state-specific differences in measurement.
A time trend and quarterly dummy variables are included to remove any time-dependent trends or seasonal components that might be included in the processes. Seven
state–trend interaction terms are used to remove any state-specific trends in the data.
South Dakota is the state lacking the dummy and interaction variables, the base state.
Because stacking the data for the states results in a “spike” at the first observation of
a new state, we add a “first year dummy” variable (the first observation for each state
is 1, 0 for all other observations). Since PCI data come from two different sources,
we add a dummy variable “pre-1990” for observations in the PCIt equation prior to
1990 in order to distinguish the sources and to account for any recording differences
from those sources. This dummy affects only Nevada and New Jersey in the PCI
filtering equation. Finally, there are stochastic disturbances in the “error.”
The testing process begins with the filtering regressions. Then, testing the filtered
variables, PCIr and CRr, for unit roots, the Phillips–Perron (PP) test indicates that the
hypothesis of a unit root can be rejected. Both series are stationary at the 1 % level
Quarterly PCI data are calculated using personal income data (Department of Commerce) and
linearly interpolated annual census population estimates.
11
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Table 5.1 Casino model Granger causality results
Hypothesis
π1 = π2 = … = π9 = 0
(CRr does not cause PCIr)
λ1 = λ2 = … = λ7 = 0
(PCIr does not cause CRr)

F-statistic (F*)
2.577

Probability (F > F*)
0.009

0.404

0.898

(PPCRr = −8.324; PPPCIr = −4.594; critical value = −2.575). The next step is to determine
the time series process that generates each of the filtered variables. Box–Jenkins
methods indicate that PCIr can legitimately be viewed as being generated by an AR(7)
process and CRr by an AR(9). Note that for the remainder of the procedure, we must
drop the higher lag-number of observations (i.e., 9) from each state. This leaves us
with 160 total observations, compared to 232 in the original model specification.
Finally, we alternately regress the stationary filtered series, PCIr and CRr, on
their own respective lagged values and on past values of the other variable, and then
test whether the coefficients on the other lags are jointly significantly different from
zero. Defining C as the constant term, we estimate
7

9

j =1

j =1

PCIri ,t = C + ∑ y j PCIri ,t − j + ∑ p j CRri ,t − j + m1,t
9

7

j =1

j =1

CRri ,t = C + ∑ fj CRri ,t − j + ∑ l j PCIri ,t − j + m2,t

(5.8)

(5.9)

In the case of (5.8), we test H0: π1 = π2 = … = π9 = 0. If the null hypothesis is
rejected, then casino revenue Granger causes economic growth. Failure to reject the
null means there is no evidence of a causal relationship in this direction. For (5.9),
we test H0: λ1 = λ2 = … = λ7 = 0. Analogous to the case above, rejection of the null
implies that economic growth Granger causes casino gambling. Failure to reject
would imply that increases in PCI do not cause increases in casino revenues. Since
we can reject the former null hypothesis but not the latter, the results in Table 5.1
indicate that casino revenue Granger causes economic growth (significant at the 1 %
level) and not conversely.
Several points concerning these results are worthy of note. As many politicians
and the casino industry suggest, the product does have a positive effect on growth.
We have taken precautions to ensure that Nevada does not dominate the empirical
results. Recall that data on Nevada are included only back until 1985, while New
Jersey goes back to its beginning, 1978, and all other states to theirs, the early
1990s. When the model is split and component models are tested, the results are
consistent with those presented in Table 5.1. For example, New Jersey and
Mississippi were tested together, yielding results similar to those here.12

12

A complete discussion can be found in Walker (1998b).
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Second, with regard to the factory–restaurant dichotomy, the entire industry
appears to be a factory—not just Nevada, as Grinols (1994b) has suggested. If a few
states were the only factories, we would not expect such significant results in the
overall model, since other alleged restaurant states comprise about half of the observations in the model. If there did not exist a causal relationship in these states, one
would expect this to add sufficient variation to the model to prevent rejection of
non-causality hypothesis.
The results in this section should not be expected merely because gambling
revenues are theoretically a component of PCI. If that reasoning were valid, we
should have found Granger causality in the other direction as well. Simply because
two variables may be expected to move in the same direction over time does not
imply that one detrended variable is causing the other.
Overall, these results suggest that there is a positive causal relationship from the
introduction of legalized casino gambling (a new good) to economic growth.
Comparing this to the results of similar tests on greyhound racing will give us better
information on the validity of the export base theory of economic growth.

5.4.2 Greyhound Racing
The legalization of greyhound racing was not as explosive as that of casino gambling. In some states racing has been legal since the 1930s while others have legalized it as recently as the 1980s. Annual data are collected on PCI and gross handle
(HAN, dollar amount of bets placed at the tracks) for greyhound racing in 18 states.13
In most cases, the greyhound data were supplied by the individual state racing commissions. For those states whose commissions were uncooperative, data were found
in the Annual Statistical Summary of Pari-Mutuel Racing published by the
Association of Racing Commissioners International.
The procedure from casino gambling is repeated to analyze the greyhound racing
industry. Variables included in the filtering equations were a constant, trend, the
“new state” variable, and the state dummy and trend-dummy interaction terms, all
described earlier. Of course, no quarterly dummies are needed since the data are
annual. Initially, there were 222 observations on the 18 states. Preliminary tests for
proper lag length yielded a number which required four states dropping from the
model for lack of sufficient observations: Kansas, Texas, Vermont, and Wisconsin.
Each of these states had only five to seven observations. The end result is a pooled
data set covering 14 states, consisting of 195 observations. The states included are
listed below, using data through 1995. The first year of data for each state is
indicated: Alabama (Mobile and Birmingham counties only; 1975), Arizona (1984),
Arkansas (1975), Colorado (1985), Connecticut (1985), Florida (1985), Idaho

Annual data are used here primarily because quarterly are not available. This does not cause
complications because greyhound racing has been legal much longer (generally) than casino
gambling.
13
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Table 5.2 Greyhound model Granger causality results
Hypothesis
π1 = π2 = π3 = 0
(HANr does not cause PCIr)
λ1 = λ2 = λ3 = λ4 = 0
(PCIr does not cause HANr)

F-statistic (F*)
3.657

Probability (F > F*)
0.014

0.841

0.501

(1985), Iowa (1985), Kansas (1989), Massachusetts (1985), New Hampshire (1975),
Oregon (1975), Rhode Island (1985), South Dakota (1982), Texas (1990), Vermont
(1985–1992), West Virginia (1985), and Wisconsin (1990). As in the casino tests,
the data used in this model are adjusted for inflation.
After filtering the variables, we test for unit roots. The Phillips–Perron test statistic on HANr is −7.97, and on PCIr, the statistic is −6.35. With a critical value at the
1 % level of −2.58, the hypothesis of a unit root can be rejected for both series.
A Box–Jenkins analysis of the filtered residuals indicates that PCIr was generated by an AR(4) process and HANr by an AR(3). The final step is to conduct the
Granger causality test. This involves estimating the following models and conducting the requisite F-tests:
4

3

j =1

j =1

PCIri ,t = C + ∑ y j PCIri ,t − j + ∑ p j HANri ,t − j + m1,t
3

4

j =1

j =1

HANri ,t = C + ∑ fj HANri ,t − j + ∑ l j PCIri ,t − j + m2,t

(5.10)

(5.11)

The F-test results are presented in Table 5.2. The result that greyhound handle
Granger causes PCI is significant at standard levels. There is no evidence of bilateral causality.
As with the casino gambling model, we attempt to investigate whether a single
state or a small group of states is responsible for the results. This is done by splitting
the sample into two component parts, one with states that have had greyhound racing
for a relatively long period of time back through 1975, and the other with states that
have more recently legalized the activity. Both sets of analyses exhibited results highly
consistent with those of Table 5.2. For the long series states, the F-statistic for testing
the null hypothesis that HANr does not cause PCIr is 4.77 and the F-statistic for testing the null that PCIr does not cause HANr is 0.70. For the short series, the respective
F-values are 7.30 and 0.93.14
The results indicate that greyhound racing, like casinos, Granger causes PCI at the
state level. Because of the different thresholds and ranges of the industries, these results
taken with the casino results suggest that exports are not necessary for e conomic growth.

14

The interested reader may see Walker (1998b) for the full analysis and results.
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5.5 Summary and Conclusion
Effusive rhetoric surrounds attempts by state governments to legalize various gaming
activities. Those in favor of legalization argue that, among other potential advantages, the new gambling activity will promote state economic growth. Opponents
argue that the economic growth argument is without merit. Typically neither side
offers any empirical evidence.
In the first part of this chapter, two questions were posed related to the economic
growth effects of legalizing gambling: (1) Does legalized gambling contribute to
state economic growth? (2) If so, is it necessary for gambling to be exported for
economic growth? These questions were addressed with Granger causality analysis
of panel data on casino gambling, greyhound racing, and PCI at a state level.
We can conclude that casino gambling and greyhound racing Granger cause state
PCI. (The hypotheses that casino and greyhound gambling do not Granger cause
state PCI are rejected.) There is no evidence that causality also runs in the other
direction. These results suggest that the answer to question (1) is “yes.” Our results
imply that adding a new good to a state’s consumption menu does indeed spur state
economic growth. Certainly, we have no evidence to the contrary in this analysis.
Regarding question (2) on the export base theory, recall that the two gambling activities have disparate thresholds and ranges. Based on our results, it does not appear that
exports play the crucial role that they often are sometimes alleged to play in the state
growth process. This latter inference is not intended to suggest that exporting goods and
services does not result in state economic growth. After all, casino gambling has both a
threshold and range exceeding the size of the states where casinos are offered, and we
found that it causes state economic growth. On the other hand we found the same results
for greyhound racing with a much smaller threshold and range. We may conclude that
exports of the newly legalized gambling activity may be sufficient but not necessary for
the gambling industry to result in state economic growth.
As discussed in previous chapters, there are a variety of channels through which
the legalization of a gambling activity may translate into economic growth. It could
be that the construction of casinos and racetracks expands a state’s capital stock. Or
it could be the immigration attendant to the higher wages attributable to this
expanded state infrastructure. Alternatively, the velocity of spending may increase
because consumers have an additional product to purchase. Or it could be the result
of a Keynesian-type government spending multiplier effect attributable to what the
state does with its additional revenue. Exactly how does legalized gambling spur
economic growth? This question warrants more empirical attention now that there
is evidence of a relationship between the variables.
This chapter provides some early empirical evidence that, indeed, legalized gambling does have a positive impact on state-level economic growth. These results are
much more general than other investigations that tend to analyze the experience of
just a single state or for a very short time period. Still there are many issues that
demand further empirical analysis, especially considering the fact that the empirical
analysis here relies on data through only 1995 and 1996.
In the next chapter more recent evidence on the relationship between casino
gambling and economic growth is presented.

Chapter 6

Recent Evidence on Casinos and Economic
Growth

The results from the previous chapter are interesting because they capture the
economic effects of casinos at a state level, right as the industry began its spread
outside of Nevada and Atlantic City. However, the results do not provide any
evidence on whether the economic growth effects persist beyond a few years. In this
chapter I provide additional empirical evidence on the impact of casinos on
state-level economic growth. First, I repeat the casino analysis from the previous
chapter, using updated data. Then I present an analysis of how the casino industry
impacted the recovery from Hurricane Katrina in 2005 in the Gulf States. This newer
evidence is consistent with the previous evidence we found.

6.1

Casino Gambling and Economic Growth: An Update

Since the commercial casino industry has seen such enormous growth since the
early 1990s, it seemed appropriate to reanalyze the relationship between casinos
and economic growth, using the most current data available. To date, we have performed two additional analyses to determine whether the results we initially found
using the 1978–1996 data (discussed in Chap. 5) were robust.
Jackson and I published an update to the analysis in Chap. 5, and we present
those results here. The 2007 analysis used annual data from 1991 to 2005 (Walker
and Jackson 2007). We used the starting data of 1991 (for all states that already had
casinos by then) so that the panel would be more balanced, and so that Nevada and
The material in this chapter is based on Walker DM, and JD Jackson. 2007. Do casinos cause
economic growth? American Journal of Economics and Sociology 66(3): 593–607. Used with
permission from John Wiley & Sons. Walker DM, and JD Jackson. 2008. Market-based “disaster
relief”: Katrina and the casino industry. International Journal of Social Economics 35(7): 521–
530. Used with permission from Emerald. Walker DM, and JD Jackson. 2009. Katrina and the Gulf
States casino industry. Journal of Business Valuation and Economic Loss Analysis 4(1). Used with
permission from De Gruyter and Company.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_6,
© Springer Science+Business Media New York 2013
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Table 6.1 Casino model Granger causality results, 1991–2005
Hypothesis
π1 = π2 = 0
(CRr does not cause PCIr)
λ1 = λ2 = λ3 = λ4 = 0
(PCIr does not cause CRr)

F-statistic (F*)
0.195

Probability (F > F*)
0.824

0.433

0.785

New Jersey would not dominate the model. The 11 states included are listed with
the initial year for which their data was included: Colorado (1991), Illinois (1991),
Indiana (1996), Iowa (1991), Louisiana (1993), Michigan (1999), Mississippi
(1992), Missouri (1994), Nevada (1991), New Jersey (1991), and South Dakota
(1991). This yields an initial 165 observations.
For brevity, I do not provide all of the details of the analysis here. Rather, I simply
present the results (using the same notation as in Chap. 5) and discuss them.1
As Table 6.1 shows, there appears to be no Granger causal relationship between
casino revenues and per capita income using the 1991–2005 annual data. Obviously
these results are a contrast to the results presented in Chap. 5. In the 2007 paper we
attempted to explain why we found significant results using the 1978–1996 quarterly data but not the 1991–2005 annual data.
Of course, it could simply be that using the newer data set, the relationship
between casino revenues and economic growth disappeared. Perhaps there is an
initial short-term positive stimulus effect from casinos, which dies out over time as
the casinos become an integral part of the regional economy. Alternatively, as casinos have become more widespread, perhaps any positive stimulus effects they have
are competed away. Alternatively, perhaps the use of quarterly data in the earlier
study, but annual data in the more recent one, is the explanation for the contradictory results. Given these results, we decided to rerun the analysis in 2012, using data
through 2010. This analysis is discussed in the next section.

6.2

Recent Evidence

Many observers considered the casino industry to be “recession proof.” Yet, the
industry did see a modest reduction in revenues during the 2007–2009 recession.
Commercial casino revenues declined from a peak of $37.5 billion in 2007 to a low
of $34.3 billion in 2009. By 2011, revenues had increased to $35.6 billion, and 2012
revenues will likely be a new record high. The casino industry was perhaps not as
negatively affected by the recession as many other industries. In any case, state
governments have shown an increased interest in legalizing casinos or expanding
1

The analysis indicates that two lag periods are required for casino revenue and four lag periods
are required for per capita income, for the residuals to be white noise.
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Table 6.2 Casino model Granger causality results, 1990–2010
Hypothesisa
Lag periods Obs. F-statistic (F*) Probability (F > F*)
CRr does not Granger cause PCIr
2
228
4.784
0.009
PCIr does not Granger cause CRr
1.808
0.166
CRr does not Granger cause PCIr
3
216
3.339
0.020
PCIr does not Granger cause CRr
1.283
0.281
CRr does not Granger cause PCIr
4
204
3.009
0.019
PCIr does not Granger cause CRr
1.231
0.299
CRr does not Granger cause PCIr
5
192
3.438
0.005
PCIr does not Granger cause CRr
1.369
0.238
a
The hypothesis “CRr does not Granger cause PCIr” relates to (5.8): H0: πj = 0, for all j. The hypothesis “PCIr does not Granger cause CRr” relates to (5.9): H0: λj = 0, for all j

existing casino industries in states where they are already legal. Relatively recent
legalizations have occurred in Massachusetts, Kansas, and Ohio, and a variety of
other states are currently considering it. Therefore, it is informative to again visit the
question of casinos and economic growth.
The most recent iteration of the model includes the 12 states shown in Table 1.1
(CO, IL, IN, IA, LA, MI, MS, MO, NV, NJ, PA, and SD). In this model we use real
commercial casino revenues and real personal per capita income, for 1990–2010.
Thus, we have 21 years’ data on 12 states, or 252 observations.
In considering the optimal lag structure, we examined the literature and found some
different perspectives on how this should be done. For example, it has been suggested
that a 4-period lag structure is traditionally used in Granger causality applications
(Thornton and Batten 1985). To be inclusive of the various perspectives on this issue,
we run the model using different lag structures, from 2-year through 5-year.
The results are presented in Table 6.2. In each model, we find that casino revenues (CRr) Granger cause economic growth, i.e., personal per capita income (PCIr),
at either the 5 or 1 % level. In none of the models did we find that economic growth
(PCIr) Granger causes casino revenues (CRr).
The results from this most recent analysis suggest that there is, in fact, a positive
impact of casino revenues on state-level per capita personal income, using data from
1990 to 2010. These results are robust to different lag lengths. As the casino industry has grown in existing casino states, and has spread to new states during our
sample period, our strong results suggest that the industry has a long-term positive
impact on state-level economic growth. These results are consistent with the positive labor-market impacts found by Cotti (2008). Perhaps any new industry may be
expected to have a similar simulative impact on the state economy, as explained by
Schumpeter ([1934] 1993, 66).
More interesting, perhaps, is the comparison of the current results with our
results from previous studies. The current results are consistent with our initial
results using 1978–1996 data. However, in the 2007 study we found no relationship
between growth and casino revenues; that study used 1991–2005 annual data.
One possible interpretation of these different results is that casinos have a countercyclical effect on the state economy. Consider that the sample periods in the
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original analysis and these most recent results—both of which found a positive
economic growth effect from casinos—include a large number of periods during
which the United States was in recession, relative to the 2007 study, in which a
smaller proportion of its sample period was recessionary.2 These different findings,
in light of the recessions included in the different analyses, suggest that casinos
might be acting as a countercyclical stimulus. The casino industry has continued to
grow rather dramatically, except during the 2007–2009 recession. Perhaps the
casino industry was more “recession-proof” than many other industries, and in this
way the industry was helpful in mitigating some of the negative effects of the recession in host states.3

6.3

Hurricane Katrina and the Gulf States Casino Industry

Hurricane Katrina was one of the most devastating natural disasters affecting the
United States in recent history. The storm made landfall near the Louisiana–
Mississippi border. The media coverage of Katrina focused on the devastation and
humanitarian trauma of New Orleans. Although the Mississippi Gulf Coast was
almost completely destroyed, it did not receive as much attention. Of course, the
overall impact of Katrina outweighs the effect on any particular segment of the
economy. But among the most seriously impacted industries, the casino industry
suffered staggering losses from Katrina. Then in September 2005, Rita made landfall near the Louisiana–Texas border, wreaking additional damage to Louisiana and
further crippling the casino industry there.4
When Hurricane Katrina hit the Gulf Coast in 2005, the casino industry in
Mississippi represented the third largest commercial casino market in the United
States, behind Las Vegas and Atlantic City. The Louisiana casino market is also
significant. According to the American Gaming Association (American Gaming
Association 2005), total gaming revenues in 2004 were $2.16 billion in Louisiana
and $2.78 billion in Mississippi. The states raise a significant amount of tax revenue
from the casinos: in 2004, $436 million in Louisiana and $333 million in Mississippi.
The industry employs a sizable workforce: in 2004, over 20,000 employees in
Louisiana, and almost 29,000 in Mississippi. Hurricanes Katrina (August 2005) and
Rita (September 2005) devastated the casinos located on the Gulf Coast of
Mississippi, in the New Orleans area, and in Lake Charles, Louisiana.

2

In the 2007 study, 8.9 % of the sample periods were during a recession, while approximately 13 %
of the sample periods in the 1998 and current study were during a recession.
3
It is not unusual to find results indicating that entertainment industries are “recession proof,” for
example, movie theaters during the Great Depression. Skinner, Ekelund, and Jackson (2009) also
find museum attendance to be countercyclical.
4
For maps of Louisiana and Mississippi casino locations, and other information, see American
Gaming Association (2006b, 13–14).
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The Gulf Coast casinos immediately began rebuilding in the wake of Katrina (and
Rita). Aside from its focus on capital reinvestment, the industry has also publicized its
efforts to help its employees in the wake of the hurricanes.5 By October 2007, casino
revenues on the Mississippi Gulf Coast and New Orleans’ land-based casino had surpassed pre-Katrina levels, and Louisiana riverboat casino revenues were nearly up to
pre-Katrina/Rita levels,6 even though some properties had not been rebuilt. In perhaps
no other industry was the recovery effort so immediate, intense, and noticeable.
In this section we describe how the Gulf Coast casino industry was affected and
how it reacted to Hurricane Katrina.7 Using the available data we also perform a
simple empirical analysis of the casino industry’s impact on the economic recovery
of Louisiana and Mississippi after Katrina. Did the casino industry have a measurable positive impact on the states’ recoveries? This is an interesting empirical question, considering how many people view the casino industry as parasitic and
gambling as a zero-sum game. The results support the earlier analysis which suggests that casinos Granger cause economic growth.

6.3.1

Background on the Gulf Coast Casino Industry

Since casinos were legalized in the early 1990s the casino industry in Louisiana and
Mississippi has expanded significantly. At the end of 2006 there were 14 large casinos in Louisiana and 28 in Mississippi, many of which are located near or on the
Gulf coast and along the Mississippi River.8 The casinos in these two states enjoy
some measure of isolation. Commercial casinos are not legal in any surrounding
states (Alabama, Arkansas, Tennessee, Texas), suggesting that casinos in these states
are able to attract tourists from around the Southeast United States and beyond.
Katrina was one of the most devastating hurricanes in history. Certainly, no other
storm has damaged the casino industry as significantly. Nine casinos in Louisiana
and thirteen in Mississippi were seriously damaged and shut down, or destroyed, by
Hurricanes Katrina and Rita in late summer 2005 (Table 6.3). Six of the casinos—
three in Louisiana and three in Mississippi—never reopened.
Specific data on damages are not available by casino property. However, pictures
of some of the damaged properties illustrate just how devastating Katrina was,

5

For example, see the press release by the American Gaming Association (2006b), documenting
the charity funds that had been established to help the affected Gulf Coast casino employees.
6
August 2005 Mississippi Gulf Coast revenues were $105 million; in September 2007 they were
over $111 million. The New Orleans land based casino revenue was $29 million in July 2005, and
$32 million in October 2007. Riverboat casino revenues in Louisiana were $157 million in July
2005 and $137 million in October 2007.
7
We include information on Hurricane Rita, too, to the extent it impacted the casino industry.
8
The sizes of these casinos range from 14,000 to 180,000 square feet. In addition to these there are
a variety of smaller casinos. Information on specific casinos can be found at casinocity.com.
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Table 6.3 Casinos damaged by Hurricanes Katrina and Rita
Damaged by Rita
(September 2005)
Lake Charles, LA
Grand Casino (Gulfport) Grand Palais
Hard Rock
Isle Lake Charles
Imperial Palace
Harrah’s Pride
Isle of Capri
Harrah’s Star
Silver Slipper
L’Auberge du Lac
The New Palace
Treasure Bay
Source: Walker and Jackson (2009). Used with permission from De Gruyter and Company
Damaged by Katrina (August 2005)
New Orleans area Mississippi Gulf Coast
Bally’s
Beau Rivage
Boomtown
Boomtown
Harrah’s
Casino Magic (Bay St. Louis)
Treasure Chest
Casino Magic (Biloxi)
Copa Casino
Grand Casino (Biloxi)

particularly in Biloxi and Gulfport, MS. Of course, New Orleans received most of
the media attention after Katrina because of the large number of people affected by
the storm and the subsequent flooding, but the casino industry in Mississippi was
damaged more seriously than that in Louisiana. This is mainly because of the high
concentration of casinos along the Mississippi Gulf Coast.
To get a picture of the casino damage caused by the hurricanes, we can piece
together data provided by each state’s casino regulatory agency.9 Unfortunately, the
states do not publish the same type of data on their casinos. Louisiana publishes
monthly revenue data by property, but Mississippi does not. Mississippi publishes
the number of slot machines operating at each property each month; Louisiana does
not. Revenue by property is the ideal measure of gambling volume, but the number
of slot machines is an adequate substitute, since the industry relies on a basic formula in allocating slot machines to floor space, and this is directly related to total
revenue. By examining the revenue data (LA) and slot count (MS) we can get a
picture of the impact of Katrina on the industry’s revenues.10
Figure 6.1 illustrates the monthly (nominal) revenue from New Orleans area
casinos. Katrina forced the closing of all of the casinos through the end of September
2005. Boomtown and Treasure Chest reopened in October 2005, and Harrah’s
reopened in February 2006. Bally’s never reopened.
Table 6.4 lists the slot count at Mississippi Gulf Coast casinos the month before
Katrina (July 2005), several months after (December 2005), and in October 2006,
over 1 year after Katrina. After Katrina many casinos rebuilt and, in some cases,
expanded. By looking at the total number of slots operating on the Gulf Coast during each month (last row, Table 6.4) we get an idea of the extent to which the casino
industry in Mississippi had recovered from Katrina, over a year after.11
9

The agencies are the Louisiana Gaming Control Board, lgcb.dps.louisiana.gov/; and the
Mississippi Gaming Commission, msgamingcommission.com/.
10
The state agencies do track aggregate state monthly casino revenue, but these data do not reveal the
extent to which Katrina affected Gulf Coast casinos since not all casinos in the state are on the coast.
11
Occasional snap-shots of slot positions provide a better picture than a monthly listing would. This
is because casino expansion and remodeling may affect slot count and revenue in different ways.
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Fig. 6.1 Nominal casino revenue, New Orleans area casinos affected by Katrina (millions of $),
2005–2006. Data source: Louisiana Gaming Control Board. Source: Walker and Jackson (2009).
Used with permission from De Gruyter and Company
Table 6.4 Mississippi Gulf Coast casino slot machine positions, casinos affected by Katrina
Slot positions
Casino
July 2005
December 2005
October 2006
Beau Rivage (Biloxi)
2,217
–
2,017
Boomtown (Biloxi)
1,052
–
1,388
Casino Magic (Biloxi)
1,177
–
–
Copa Casino (Gulfport)
1,354
–
–
Grand Casino (Biloxi)
2,610
–
838
Hard Rock Casinoa (Biloxi)
1,500
–
–
Hollywoodb (Bay St. Louis)
1,206
–
915
Imperial Palace (Biloxi)
1,484
1,885
1,999
Island View Casinoc (Gulfport)
2,060
–
1,032
Isle of Capri (Biloxi)
1,184
728
1,333
New Palace (Biloxi)
1,189
827
849
Silver Slipper (Biloxi)
860
–
–
Treasure Bay (Biloxi)
973
–
228
Total slot positions
17,366
3,440
10,599
Data source: Mississippi Gaming Commission
Source: Walker and Jackson (2009). Used with permission from De Gruyter and Company
a
The Hard Rock Casino was set to open the week Katrina hit. The rebuilt hotel/casino opened in
July 2007, with 1,445 slot machines
b
Prior to Katrina the Hollywood was named Casino Magic
c
Prior to Katrina the Island View was named Grand Casino

Hurricane Rita affected the casino industry in Lake Charles, LA, less than a
month after Katrina. Figure 6.2 illustrates revenues at the affected casino properties.
The area’s largest casino, L’Auberge du Lac, opened in May 2005, the first month
for which data are shown. This casino’s opening probably accounts for the decline
in revenues at the other casinos leading up to Hurricane Rita. After Rita this market
appeared to have stabilized.
The repair and rebuilding of the casinos on the Mississippi Gulf Coast and, to a
lesser extent, in New Orleans and Lake Charles, LA, raise the question of whether
the casino industry has an impact on the overall recovery of the region. The question
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Fig. 6.2 Nominal casino revenue, Lake Charles area casinos affected by Rita (millions of $),
2005–2006. Data source: Louisiana Gaming Control Board. Source: Walker and Jackson (2009).
Used with permission from De Gruyter and Company

is more relevant for Mississippi, as the casino industry is the dominant industry in
Biloxi and Gulfport, and is significant relative to the state economy. However, the
industry is also a noteworthy component of the New Orleans, Lake Charles, and
Louisiana economies.

6.3.2

Data and Model

We wish to test whether there has been any positive impact of rebuilding the casino
industry on the post-Katrina economies of Louisiana and Mississippi. Our hypothesis is that the immediate, large scale rebuilding efforts after Katrina might have an
effect similar to the stimulus effect found in Chap. 5 and in the analysis earlier in
this chapter.
In order to have a control for the model, we include the two states with casinos
(Louisiana and Mississippi)12, as well as two states without commercial casinos
(Alabama and Texas).13 We collected quarterly data on state-level personal income
and casino revenues, to measure economic growth and casino activity, respectively.
Although some of our previous analyses have used per capita income as the variable measuring economic growth, we instead use personal income in this analysis.
There was a significant amount of migration caused by Katrina. It is unclear exactly
how effectively per capita income would reflect such migration. For example, if

12

Slot revenues at racetracks (“racinos”) are omitted from this analysis. Indian casinos are not
included because their revenue data are not publicly disclosed. However, based on our empirical
results, we would expect Indian casinos to amplify the effects we find for commercial casinos.
13
We initially included Florida in the study because it was affected by Katrina. However, after
weighting the data, as described below, Florida drops out of the model because it did not sustain
significant damage. Another possible model would be to have four groups of states, two with casinos and two without, with one group of each type being affected by Katrina, and the other having
not been affected.
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Table 6.5 Data weights: proportion of counties affected by Hurricane
Katrina and/or Rita
State
# Affected counties # Total counties % Counties affected
Alabama
11
67
16.4
Florida
0
67
0
Louisiana
37
64
57.8
Mississippi 49
82
59.8
Texas
22
254
8.7
Source: Walker and Jackson (2008b). Used with permission from Emerald

there is a significant amount of migration out of Louisiana and Mississippi then per
capita income measures may actually rise as a result of Katrina, if the loss in income
is relatively less than the population decrease. Other possible anomalies led us to
avoid using per capita income. The personal income data are from the Bureau of
Economic Analysis, and are seasonally adjusted.
Casino revenues are the best measure of the volume of gambling activity. These
data are net of payments to players for winning bets. Not only do these revenues
represent consumer spending and tourism, but also the capital reinvestment, labor
demand, etc., associated with rebuilding the casinos. Casino revenue data are provided by the respective state gaming regulatory agencies.
Both data sets (personal income and casino revenues) are quarterly, and are
adjusted for inflation. The data set runs from 1997.1 through 2007.2, the most recent
period for which data were available at the time of the analysis (in 2008).14 Since we
are using quarterly data, Hurricanes Karina and Rita occur in the same period
(2005.3). Since both storms affected the Louisiana and Mississippi casino industries, we examine their effects jointly. Katrina had the most serious impact on
Louisiana and Mississippi, and to a lesser extent, Alabama and Florida; Rita affected
mostly Louisiana and Texas.
We want the emphasis in the model to be on the most seriously affected states by
the hurricanes, so we weighted the personal income and casino revenue data. Our
primary goal was to keep Texas from dominating the model, as it has a significantly
larger personal income than the other states in the model, but was not as seriously
affected by the storms.
In order to weight the data, we obtained a list of counties (or parishes, for
Louisiana) declared by FEMA to be most seriously damaged by Katrina and Rita.
FEMA offers aid in the form of public assistance or individual assistance. The most
seriously affected counties (parishes) qualify for both public and individual assistance. We weight the personal income and casino revenue data by the percentage of
the state’s counties (parishes) that qualified for both public and individual assistance
as a result of the hurricanes. The weights are shown in the right-most column of
Table 6.5.
14

We chose 1997.1 as the beginning period of the sample so that any “newness” effect of the casinos, which were introduced in the early 1990s, would not be driving the results.
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Florida drops out of the model because none of its counties was classified in the
most serious FEMA category. Obviously these weightings do not perfectly reflect
the relative damage caused to the states, but we view this as the best available
weighting strategy.15
In order to test whether the casino industry has had a significant effect on the
recovery from Katrina, we posit a simple OLS model to explain personal income at
the state level. Obviously there are many components of personal income. However,
such series are explained, to an extent, by their own past values. After an analysis of
the series’ correlograms and unit root tests, we conclude that personal income and
casino revenues are generated by AR(2) and AR(1) processes, respectively. We
choose to model these time dependencies directly, rather than simply adding a time
trend in the model. Therefore, the model includes Casino Revenue (t − 1), Personal
Income (t − 1), and Personal Income (t − 2) as explanatory variables.
The model includes a series of dummy variables for the affected states: Alabama,
Louisiana, and Mississippi. Texas and Florida were also affected by Katrina/Rita.
Texas is the omitted dummy. Florida was omitted from the analysis entirely, as
explained above.
We include a series of interaction terms: state dummies with a Katrina dummy
(value of 1 in 2005.3, 0 otherwise) to allow the state personal income intercepts to
adjust as a result of Katrina/Rita. By interacting the Katrina dummy with the various
state dummies, we are able to gauge the differential (before and after) effect of Katrina/
Rita on the various states’ personal incomes. Including the Katrina dummy directly as
well would muddy the waters considerably, so the dummy is not included alone.16
Finally, we include two variables to account for the effect of the commercial casino
industry on the states’ personal incomes. Casino Revenue measures current period net
casino revenues, and is a measure of the economic activity in the industry. The second
variable is an interaction term between Casino Revenue and the Post-Katrina
Dummy.17 This variable measures the contribution of the casino industry to state personal income after Katrina. This important effect is above and beyond the “normal”
effect found in the Casino Revenue variable, and is the primary focus of the model.

15

Weighting by the affected population would be difficult and imprecise, especially considering
migration after Katrina. Weighting by the amount of aid received is problematic because such
measures are not available quarterly. It is also questionable whether the monetary aid accurately
reflects the severity of damage, as much of disaster relief may be motivated politically rather than
by need (Sobel and Leeson 2006, 61). The FEMA designation for affected counties is probably the
best available indicator of damage sustained.
16
The Katrina dummy by itself would measure the Katrina/Rita impact on Texas, the base state,
and the one least affected by the storms. The presence of this variable in our model would change
the interpretation of the other state/Katrina interactions so that they would then measure how each
state’s differential impact differs from the differential impact on Texas personal income. This “difference in differences” interpretation is an unnecessary convolution as well as a rather meaningless
distinction, and hence one which we eschew.
17
The post-Katrina dummy takes a value of 0 prior to 2005.3, and 1 for 2005.3 and after.
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Table 6.6 Regression results
Variablea
Coefficient
t-Statistic
Constant
2757.38***
7.89
Personal Income (t − 1)
0.28***
7.02
Personal Income (t − 2)
0.39***
9.85
Casino Revenue
3.31 e−6*
1.69
Casino Revenue (t − 1)
4.89 e−7
0.25
Post-Katrina × Casino Revenue
3.08 e−6***
6.12
Alabama Dummyb
−1831.56***
−7.70
Alabama Dummy × Katrina Dummy
19.60
0.07
Louisiana Dummy
−75.80
−0.27
Louisiana Dummy × Katrina Dummy
−6264.69***
−20.44
Mississippi Dummy
−1805.47***
−3.93
Mississippi Dummy × Katrina Dummy
−693.22**
−2.20
N = 160 (4 states, 40 obs. each)
R2 = 0.98
Dependent variable: weighted real quarterly personal income, 1997.1–2007.2
Source: Walker and Jackson (2008b). Used with permission from Emerald
a
All monetary variables are inflation-adjusted
b
Texas is the omitted state
*Significant at the 10 % level; **significant at the 5 % level; ***significant at the
1 % level

Admittedly, this is a very simple model of state personal income; we are
estimating current period personal income by using its own past values, as well as
data on casino revenue, and a series of dummy and interaction terms. But such a
model should highlight the extent to which Katrina and the casino industry have
affected the states’ economies.

6.3.3

Results

The full model uses data from Alabama, Louisiana, Mississippi, and Texas, for
1997.1 through 2007.2. Hence, we have 42 observations on four cross-sections.
Since there is a two-period lag for the Personal Income variable, the first two observations get dropped from each state. This leaves 160 observations in the model. The
results of the model are shown in Table 6.6.18
First notice that the state dummies reflect the different levels of personal income,
as Texas (the base state) has the largest weighted personal income, followed closely
by Louisiana; the personal incomes of Alabama and Mississippi are significantly

18

The Durbin-Watson statistic is 0.953. However, the statistic does not have the standard interpretation since we are using panel data. Any autocorrelation present would likely be due to the fact
that the data for the different cross-sections are “stacked.” Restacking the data in an alternative
order would alter the Durbin-Watson statistic. The unit root test rejects the hypothesis of the presence of a unit root in the residuals. For brevity, summary statistics are not presented.
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lower. Keeping in mind that Katrina and Rita damaged Louisiana the most seriously,
followed closely by Mississippi, and Alabama and Texas to a much less extent, the
state dummy and Katrina interaction terms exhibit the expected signs and relative
values. These variables confirm that Louisiana suffered the most serious damage,
followed by Mississippi. Alabama’s personal income was not significantly affected
by Katrina.
Unfortunately, good state-level quarterly data on federal aid and charities are not
available, even for Katrina. However, one would expect a large inflow of aid accruing to Louisiana and Mississippi to have a direct or indirect impact on personal
income. The Bureau of Economic Analysis (2005) notes that personal income data
do include insurance settlements, but it does not explicitly explain how federal aid
to individuals is reflected in personal income data. Presumably, any effects of such
aid would be manifest in the personal income data. All lagged-period variables (personal income and casino revenue) are statistically significant, a reflection of the
general economic growth and casino industry growth that was experienced during
the sample period.
Finally, consider the Casino Revenue and Post-Katrina × Casino Revenue variables. Since the personal income and casino revenue data are weighted by the states’
proportion of hurricane-affected counties, the interpretation of the casino revenue
estimated coefficients is not straightforward. Rather than analyzing the monetary
effects of these variables, we instead focus on the signs and statistical significance
of the estimated coefficients.
The casino revenue variable indicates that, during the sample period the casino
industry has had a positive impact on the states’ personal income. This obviously
applies only to Louisiana and Mississippi, as they are the only two states in the
sample with commercial casinos. The interaction term between the post-Katrina
dummy and the casino revenue variable is a measure of the impact casino gambling
had on personal incomes in the wake of Katrina. Thus, it shows the impact of the
industry above and beyond its “regular” effect. The strongly positive coefficient on
this variable suggests that the casino industry has been effective “disaster relief,” in
terms of spurring personal income in Louisiana and Mississippi after Katrina/Rita.
Indeed, this effect is stronger than the “regular” effect found in the model. Perhaps
this should not be surprising, considering the industry’s extraordinary amount of
capital investment, its strong labor demand, and its demand for other input resources,
especially after Katrina/Rita. This result stands in stark contrast to the rather poorly
rated response from FEMA and other government agencies.19

19

Alternatively, one could argue that because the states receive significant tax benefits from casinos, the governments had a strong incentive to get the casino industry back in operation. This
might explain Mississippi’s law change which allowed for Gulf Coast casinos to be built on land.
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Conclusion

Our empirical results suggest that the commercial casino industry has had a
significantly positive impact on state-level personal income in the Katrina-affected
states of Louisiana and Mississippi. Our model does not tell us exactly how the
casino industry rebuilding has led to economic development, but it is likely an amalgamation of capital and labor effects, and the attraction of tourism. In any case, the
model does provide additional evidence that the industry helps to create growth, and
does not simply “cannibalize” other industries.
What seems clear, based on the recent empirical evidence in this chapter, as well
as Chap. 5, is that casinos do represent a net contributor to state economic growth.
I am unaware of empirical analysis such as this applied to other industries, so a
direct comparison with other industries is not currently possible. But it seems as
though the industry has certainly had a positive impact to the economy up to now.

Chapter 7

The Impact of Casinos on State Tax Revenues

7.1

Introduction

A primary reason for legalizing gambling—especially recently in the cases of lotteries
and casinos—is to provide alternative revenue sources to those which states typically
employ. Arguably, the intended effect of these new revenue sources is to increase state
revenues and reduce fiscal pressure. Oddly, few researchers have attempted to analyze
whether this intended effect has, in fact, been realized. This neglect raises the important empirical question: What is the relationship actually observed between legalized
gambling and state government revenues? This is a critical question, especially as
many states struggle to deal with increasingly serious fiscal shortfalls. The issue also
has significant international importance, as casinos spread worldwide.
The proponents of legalized gambling point to total taxes paid by gambling
industries as an indication of the benefits of gambling to the states. Table 7.1 lists
government revenue by state from commercial casino taxes, lotteries, and pari-
mutuel taxes for 2004.
Although the tax revenue from legalized gambling is sizable in many states, this
does not necessarily mean that legalized gambling has contributed to a net increase in
overall state revenues. As people spend more of their income on gambling activities,
their spending on other goods and services is likely to decline. Thus, the net effect of
legalized gambling on state receipts depends on complicated relationships among
spending on gambling industries, spending on non-gambling industries, and the tax
rates imposed on the various forms of spending. Furthermore, politicians could substitute revenues from these new gambling sources for those from existing sources,
leading to an ambiguous net effect on total state revenue. Clearly, the introduction of
a new good does not necessarily imply increases in government revenue will follow.

The material in this chapter is based on Walker DM, and JD Jackson. 2011. The effect of legalized
gambling on state government revenue. Contemporary Economic Policy 29(1): 101–114. Used
with permission from John Wiley & Sons.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_7,
© Springer Science+Business Media New York 2013
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Table 7.1 Gambling-related State Government Revenue, 2004 (millions $)a

(1)
Commercial
casino taxes
Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota

(2) Net
lottery
receiptsb

108.0

99.5

801.7
760.5
250.6

448.2

279.4
333.0
403.1

1,045.8
113.7
283.9
283.9
1,042.3
783.6

(3)
Pari-
mutuel
taxes
3.2
0.6
4.6
42.1
4.5
10.7
0.2
26.7

25.9
542.1
200.8
53.5
70.0
196.3
121.8
42.6
466.2
1,153.9
684.9
82.6

12.0
4.8
3.2
3.5
15.5
20.4
4.5
3.0
5.7
11.8
1.5

219.3
9.2
19.4

0.1
0.3

887.0
470.6

73.7
795.9
36.0
1,959.2

600.9

11.9

195.9
837.3
278.4
290.9
116.6

4.1
1.2
36.1
2.6
15.9
2.8
2.9
26.6
4.7
0.9

(4) Total
gambling
tax revenue
(=1 + 2 + 3)
3.2
0.0
108.6
4.6
1,087.9
217.7
294.6
284.1
1,069.0
783.6
0.0
25.9
1,355.8
966.1
307.3
73.5
211.8
590.4
47.1
469.2
1,159.6
976.1
84.1
333.0
622.4
9.3
19.7
887.0
77.8
1,266.5
37.2
1,995.3
0.0
2.6
616.8
2.8
198.8
863.9
283.1
290.9
129.4

(5) Net state
revenuec
15,290.8
6,659.0
17,171.2
10,206.4
18,3736.7
18,550.8
15,396.0
4,675.6
58,567.5
25,774.2
6,596.7
5,376.4
48,605.4
20,005.8
11,379.6
8,077.7
14,286.5
16,830.2
5,749.7
22,168.1
32,989.3
43,978.8
23,501.1
10,122.3
19,082.9
3,758.2
5,954.8
8,567.2
4,718.2
41,582.2
8,375.6
95,301.4
33,326.6
4,037.1
61,963.2
13,037.6
20,341.0
54,037.2
5,279.2
15,420.3
2,644.1

(6) %
of state
revenue
from
gambling
(=4/5)
0.0
0.0
0.6
0.0
0.6
1.2
1.9
6.1
1.8
3.0
0.0
0.5
2.8
4.8
2.7
0.9
1.5
3.5
0.8
2.1
3.5
2.2
0.4
3.3
3.3
0.2
0.3
10.4
1.6
3.0
0.4
2.1
0.0
0.1
1.0
0.0
1.0
1.6
5.4
1.9
4.9
(continued)
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Table 7.1 (continued)

(1)
Commercial
casino taxes

(2) Net
lottery
receiptsb

(3)
Pari-
mutuel
taxes

(4) Total
gambling
tax revenue
(=1 + 2 + 3)

(5) Net state
revenuec

(6) %
of state
revenue
from
gambling
(=4/5)

Tennessee
0.0
15,148.6
0.0
Texas
1,063.1
11.8
1,074.9
65,706.8
1.6
Utah
0.0
10,357.4
0.0
Vermont
20.1
20.1
2,988.5
0.7
Virginia
422.2
422.2
29,648.8
1.4
Washington
120.3
1.8
122.1
28,416.7
0.4
West Virginia
520.5
9.5
530.0
8,374.9
6.3
Wisconsin
140.6
1.8
142.4
28,157.6
0.5
Wyoming
0.2
0.2
3,240.1
0.0
Note: Indian casino revenues are not included because reliable data are not available
Data sources: Casino taxes from American Gaming Association (2006); other data from Statistical
Abstract of the United States.
Source: Walker and Jackson (2011). Used with permission from John Wiley & Sons
a
Data in this table are in nominal terms
b
This figure is total lottery ticket sales minus jackpots and administrative costs
c
This is total state government receipts minus funding from the federal government

In this paper we perform a relatively comprehensive analysis of the relationship
between legalized gambling and state government revenues. We perform a panel
data analysis on all 50 states for the 1985–2000 period, using annual data. We utilize
data on gambling volume at casinos, Indian casinos, greyhound racing, horse racing, and lotteries; and total state government revenues net of transfers from the
federal government. Our findings indicate mixed results. Lotteries and horse racing
appear to have a positive impact on total state government receipts, but casinos and
greyhound racing appear to have a negative effect on state revenues. Therefore, we
argue that there is not a unique monotonic relationship between generic legalized
gambling activity and overall state revenues. Of course, the effect of legalized gambling in a particular state or states may differ from the general effects we find.
This chapter is organized as follows. Section 7.2 is a literature review. In Sect. 7.3
we describe the data used and develop our model. The results are presented and
discussed in Sect. 7.4. Section 7.5 summarizes and concludes.

7.2

Literature Review

There is a long-established literature on “optimal taxes,” which focuses on setting tax
rates in an effort to minimize distortions or maximize welfare (i.e., efficiency). Such
papers include Ramsey (1927), Mirrlees (1971) and Slemrod (1990). Several studies
have focused on the goal of revenue maximization from excise taxes, e.g., Lott and
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Miller (1973, 1974), and Caputo and Ostrom (1996). With respect to legalized
gambling and government revenues, there have been several theoretical treatments,
notably Clotfelter and Cook (1991, appendix to Chapter 11) and Mason and Stranahan
(1996). Empirical studies of gambling industries and their effects on state budgets are
still rather scarce, but there has been a substantial amount of work on lotteries. For
example, Garrett (2001) examines revenue maximization from lotteries; Tosun and
Skidmore (2004) analyze the effects of new lottery adoptions in nearby states on West
Virginia lottery revenue. Much of the lottery research has focused on the decision to
adopt the lottery; Alm, McKee, and Skidmore (1993) and Jackson, Saurman, and
Shughart (1994) are representative of such studies. Comprehensive lottery analyses
include Clotfelter and Cook (1991) and Borg, Mason, and Shapiro (1991).
Whether legalized gambling affects overall state government revenue depends
on several factors. First, in many states there is more than one type of legal gambling. The extent to which the different gambling industries are substitutes (or complements) to each other will have an impact on the state revenues from gambling.
The relationships between gambling industries and non-gambling industries are
also important, for example, to the extent that consumers substitute gambling for
other types of expenditure. The tax rates applied to the various types of spending are
among a number of other important factors.
Here we provide a brief summary of some of the empirical papers that are relevant to our analysis of gambling and state government revenue. There are two basic
types of study discussed below. The first type includes papers that primarily analyze
the relationships among gambling industries, whether or not state tax revenue is
explicitly considered. The second type includes papers that focus specifically on the
relationship between gambling industries and state tax revenues.
Some of the papers that address interindustry relationships are Elliott and Navin
(2002), Fink and Rork (2003), Grote and Matheson (2006), Gulley and Scott (1989),
Kearney (2005), Mobilia (1992a), Ray (2001), Siegel and Anders (2001), Thalheimer
and Ali (1995), and Walker and Jackson (2008a).
Elliott and Navin (2002) run a probit model to test the factors that affect the probability of lottery adoption, then model the determinants of lottery sales in 48 states,
from 1989 to 1995. In analyzing how other gambling industries affect lottery sales,
they use the number of Indian casinos in the state and the highest gross revenues per
capita for a lottery and gaming in any neighboring state. They find that casinos and
pari-mutuels harm the lottery, and that adjacent state lotteries have a small negative
effect on in-state lottery sales. The number of Indian casinos in a state and riverboat
casinos in neighboring states do not significantly affect lottery sales. The note by Fink
and Rork (2003) extends the work by Elliott and Navin (2002) by taking into account
the fact that states self-select when legalizing casinos. They argue that low-revenue
lottery states are more likely to legalize casinos, and treat casino legalization as endogenous. This partly explains the negative relationship between casinos and lotteries.
Grote and Matheson (2006) consider the effect of large, multi-state lotteries
(e.g., Powerball) on smaller in-state lotteries. Although the introduction of the
multi-state lotteries may have a negative impact on the smaller in-state games, the
overall effect on state lottery revenue tends to be positive.
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Gulley and Scott (1989) examine the relationship between lotteries and pari-
mutuels prior to the explosion of casino gambling. They used a sample of 61 racetracks from 1978 to 1980. They found that $1 in lottery ticket purchases leads to 18¢
less in racing handle. However, these results are not statistically significant. The
states still benefit because, despite the potential cannibalization, overall tax revenues would increase because of the relatively high lottery tax.
Kearney (2005) examines household expenditure data from 1982 to 1998, a
period during which 21 states implemented a state lottery. Among other issues, she
studies the source of lottery ticket expenditures. Kearney finds that spending on lottery tickets is financed completely by a reduction in non-gambling expenditures.
This implies that other forms of gambling are not harmed by a lottery, but that non-
gambling industries are. One might expect, as noted above, that the lottery would
therefore increase overall state revenues since the lottery tax is significantly higher
than taxes on most other types of expenditure.
Mobilia (1992a) analyzes the impact of lotteries on greyhound and horse racing
attendance and total bets (handle) from 1972 to 1986. She notes that a lottery
dummy is negative and significant for pari-mutuel attendance, but not for per
attendee handle. Ray (2001) finds that horse racing and casino dummies have significantly negative effects on total state greyhound handle, from 1991 to 1998. Both
Mobilia (1992a) and Ray (2001) analyze all relevant racing states.
Siegel and Anders (2001) test the effect of Arizona Indian casinos on the state’s
lottery sales from 1993 to 1998. Independent variables include the number of Indian
casino slot machines, horse and greyhound handle, plus a trend. They find the number of slots to have a significantly negative effect on lottery sales, but horse and dog
racing have no effect.
Thalheimer and Ali (1995) model attendance and handle at three horse racetracks in the Ohio-Kentucky border market from 1960 to 1987. They find that the
lottery (measured by payout rate) reduces the handle at racetracks. However, the
state that has both lotteries and racetracks benefits in terms of overall tax revenue.
The other state (without lottery) loses, as do all the racetracks. This suggests that
lotteries harm horse racing. Major sporting events are also found to have a negative
effect on horse racing.
Walker and Jackson (2008a) examine state-level relationships among gambling
industries. We utilize annual revenue or handle data on the various industries and
estimated a seemingly unrelated regression (SUR) model. Our results indicate that
casinos and lotteries have a negative effect on each other; lotteries and dog racing
are complementary; and horse racing and casinos are complementary. Our results
do not paint a simple, consistent relationship among the different gaming industries.
This suggests that the relationships among gambling industries and net state revenues may also be inconsistent.1
Although many of these studies do not directly address the effect of the gambling industries on state revenues, their results are informative, since knowing
1

This analysis is presented in Chap. 18.
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whether the different industries act as complements or substitutes has obvious
implications for their effects on tax revenues. It is noteworthy that the interindustry
results are not all consistent.
Papers that directly examine the effect of gambling industries on state revenues
include Anders, Siegel, and Yacoub (1998), Borg, Mason, and Shapiro (1993),
Davis, Filer, and Moak (1992), Fink, Marco, and Rork (2004), Mason and Stranahan
(1996), Popp and Stehwien (2002), and Siegel and Anders (1999).
Anders, Siegel, and Yacoub (1998) examine the effect of Indian casinos on transactions tax revenue of one Arizona county. Since Indian casino revenues are not
taxed by the state, politicians may be concerned that increases in casino expenditures will result in less spending on taxable goods and services. In their model
estimating state tax revenues from 1990 to 1996, the authors include a dummy for
the introduction of casinos. The coefficient is negative and significant, which suggests that tax losses from the retail, restaurant, bar, hotel, and amusement sectors
were significant. Popp and Stehwien (2002) can be seen as a complement to
Anders, Siegel, and Yacoub (1998), but applied to New Mexico county-level tax
revenue, from 1990 to 1997. The explanatory variables in their model include
employment, unemployment rate, wages, and dummies for Indian reservation, the
first and second casino present, and the first and second adjacent county casino present. They find that the casinos have a negative effect on tax revenues within the
county. But the effect of neighboring county casinos is somewhat odd: the first has
a negative effect, while the second one has a positive effect on county tax revenue.
Borg, Mason, and Shapiro (1993) use a time series analysis and find that $1 in
net lottery revenue has a cost of 15–23¢ in other types of government revenue, particularly sales and excise taxes, but that the lottery leads to an overall increase in
revenues. Fink, Marco, and Rork (2004) also study the overall revenue effect of
lotteries. Their results are partially consistent with those of Borg, Mason, and
Shapiro (1993). However, Fink, Marco, and Rork (2004) find that overall state tax
revenue decreases when lottery revenues increase. Both of these papers consider
lotteries, but do not account for other types of gambling in their models.
Davis, Filer, and Moak (1992) test the factors that determine whether or not a
state will adopt a lottery, the timing of adoption, and the level of revenue a state can
expect if it adopts a lottery. Among other things, the authors find that state lottery
revenue is higher the smaller the state government’s revenue from the pari-mutuel
industry and the smaller the percentage of bordering states that have lotteries.
Finally, Siegel and Anders (1999) examine Missouri sales tax revenues at the
county level (1994–1996) as a result of introducing riverboat casinos. Like Anders,
Siegel, and Yacoub (1998), they find taxes from certain amusement industries are
negatively impacted. Siegel and Anders (1999) estimate that a 10 % increase in
gambling tax revenue leads to about a 4 % decline in tax revenues from other amusement and recreation sources. However, there is no clear and consistent negative
effect on other types of tax revenues.
These various studies have certainly enhanced understanding of the economic
effects of gambling and the relationships among gambling industries. For the most
part, however, the literature does not provide information on the overall effect of all
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types of legalized gambling on other industries or on state revenues. That is, most of
the analyses are (1) on the impact of a single industry on one other industry, and not
vice versa; (2) on the impact of a single industry on state tax revenue; (3) for relatively short time periods; or (4) on a single state or a small number of states. None
of the studies reviewed attempts to jointly consider multiple forms of legalized gambling and their overall impact on state total revenue. As a result, one is left with an
incomplete picture of how legalized gambling, all types considered, affects state
government revenues in the longer term. The purpose in this chapter is to supplement the literature by providing a more comprehensive analysis. We examine the
relationship between legalized gambling and total state government revenues, net of
federal transfers, for all states from 1985 to 2000.

7.3

Data and Model

Whether legalized gambling affects state tax receipts depends on the tax rate applied
to gambling industry revenues and/or profits, the size of the particular gambling
industry, and its relationship to other gambling and non-gambling industries, among
other factors. We focus on the existence and volume of each type of gambling in each
state as the explanatory variables of primary interest. We measure the volume of gambling rather than the actual taxes paid by each industry in each state, for example,
because we are more interested in whether there is a general relationship between the
volume of gambling and overall state revenues than in the effect of a particular tax
regime. Obviously gambling tax rates and revenues are very important, as are the
taxes applied to non-gambling goods and services. However, we view an examination
of optimal tax rates as an extension to this analysis. Consider, for example, that
Pennsylvania taxes gross casino revenues at 55 % while Nevada’s rate is around 7 %.
Many states have very intricate tax rules, including various tax brackets, slot machine
fees, etc., which would be very difficult to model using our state-level panel data.
However, such issues would be interesting subjects for subsequent research.

7.3.1

Data

We posit a panel model for all 50 US states during the 1985–2000 period.
(Washington, DC, is excluded because it is not a state, and its fiscal decisions are
handled primarily by the federal government.) We utilize annual data and, consequently, we have 800 observations on each variable. Our dependent variable is total
state government revenue from all sources, minus funding from the federal government. It is important to note that federal government contributions to state governments are sizeable. “Federal contributions” is also used as an explanatory variable
in order to determine the extent to which state government revenues are driven by
federal government monies. We use aggregated state government revenue rather
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than only gambling-related tax revenue, for example, because we wish to pick up
any “substitution” effects that may be occurring with other gambling and non-
gambling industries.
Our primary explanatory variables measure the volume of gambling for five industries: commercial casinos, greyhound racing, horse racing, lotteries, and Indian casinos. Volume is reported as “handle,” or the total dollar amount of bets placed, for
greyhound racing, horse racing, and lotteries.2 For casinos, reported volume is in net
gambling revenue, or the revenue kept by the casino after paying winning bets to customers.3 While it would be preferable to have the same volume measure for all industries, it is difficult to convert casino revenue into casino handle. Although casinos
measure handle for slot machines, they only track the “drop” (i.e., the money used by
customers to buy casino chips) for table games. Casino revenues are regularly reported
at the state level, but handle is not. In any case, having a different measure for casinos
is not problematic since revenue is still a good measure of volume.
Since Indian casinos are not required to report revenues and because there are no
reliable sources for Indian casino volume data, we use square footage of Indian
casinos as proxy of their volume.4 This square footage measure is used in estimating
the volume of other gambling industries; see the structural equation system (7.1)
below. Indian casinos are thus used to indirectly explain state revenues. We opt for
this strategy since most gambling policy discussions deal with the legalization or
expansion of non-tribal gambling—since tribal gambling policy is largely outside
the discretion of state governments.
To account for potential border crossings by consumers, we created a measure of
the availability of the various forms of gambling in adjacent states. We follow Davis,
Filer, and Moak (1992) and Walker and Jackson (2008a) in using the percentage of
adjacent states with each type of gambling. Using these variables will help to
account for cross-border spending on each of the gambling industries.
We collected a variety of demographic data by state that may help explain government revenues. These include state population, population density (population/
square miles), percentage of the population over 25 years old holding bachelor
degrees, per capita income, percentage of population estimated to be living below
poverty level, and percentage of state population over 65 years old. Because tourism
and legalized gambling may be complementary, at least for casino gambling, we
include the estimated level of hotel employment in each state (the number of
Slot machines and video lottery terminals (VLTs) were available at some racetracks during our
sample period. However, this is a relatively recent phenomenon, and these revenues are not
included in our data.
3
Casino revenue data are from the American Gaming Association and various states’ gaming commissions. Data on lottery ticket sales come from LaFleur’s 2001 World Lottery Almanac, 9th edition. Greyhound and horse racing handle are from the 1985–2000 issues of Pari-Mutuel Racing,
published by the Association of Racing Commissioners International, Inc. State government revenue data are from the Statistical Abstract of the United States, various editions. All of the data are
adjusted for inflation using the CPI from the Bureau of Labor Statistics.
4
Indian casino square footage is calculated by the author using the casino listing and square footage data at CasinoCity.com, along with phone calls to the casinos to determine opening dates.
2
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employees in the industry).5 We expect that each of these, except “poverty” and
possibly “older” (over 65 years old) would have a positive impact on state government revenues. Finally, the explanatory variables include a series of regional dummy
variables (following Ekelund et al. 2006)6 and a time trend.
We provide a list of the variables included in the final stage of our empirical
analysis; these variables are defined and their summary statistics are listed in
Table 7.2. Not all of the variables discussed above are included in the table, because
the final stage of the analysis does not provide coefficient estimates on them.

7.3.2

Model 7

A number of theoretical and empirical questions must be addressed before we begin
our estimation process. We posit a naïve theoretical model in which the representative state’s government revenue is jointly determined with the volume of (up to) four
types of state sanctioned gambling activities. The volume of each gaming activity
(Vi, i = 1, …, 4) is assumed to be determined by the volume of other gambling activities conducted in the state8 (to allow for substitution and complementarity among
games), the presence of gambling activities in adjacent states (Am, m = 1, …, M; to
allow for competition among states for gaming revenue), demographic factors (Dp,
p = 1, …, P; to allow for exogenous effects on the demand for the gambling activity),
and some other variables (Zk, k = 1, …, K) related to the idiosyncratic nature of the
data, such as regional dummies and a time trend.
Then state government revenue net of federal transfers (GR), our variable of
primary interest, is determined by the presence of the gaming activity as indicated
by a set of dummy variables (Gijt = 1 if gaming activity i is available in state j at time
t (i = 1, …, 4, j = 1, …, 50, and t = 1, …, 16)), the volume of the gaming activities
offered in that state (Vi, i = 1, …, 4), federal government transfers (FT) to that state,
demographic factors (Dp, p = 1, …, P), and other variables, such as regional dummies and a time trend (Zk, k = 1, …, K), related to the idiosyncratic nature of the data.
Hotel employee and per capita income data are from the Bureau of Economic Analysis. Annual
estimates for some demographic data are not available, so we created annual estimates by linear
interpolation. The years used to derive our annual estimates vary due to availability: Education
(1990 and 2001), Older (1990 and 2001), and Poverty (1992 and 2001). These data are from the
Census Bureau.
6
We use regional, rather than state, dummies because we already include state-specific dummies to
indicate whether a particular type of gambling is legal. An additional advantage of using the
regional dummies is that previous evidence suggests that neighboring states influence a particular
state’s decision to adopt gambling (Calcagno, Walker, and Jackson 2010). Nevertheless, in one
specification we did include state dummies and the results proved insignificant, perhaps due to the
sizable reduction in the degrees of freedom.
7
Readers who wish to avoid the technical details may wish to skip to Sect. 7.4.1.
8
As noted earlier, Indian casino square footage is used to estimate the volume in each of the other four
industries (Vi, i = 1, …, 4), which are then used as explanatory variables in the model of state revenue.
5

Lottery Dummy

Horse Dummy

Greyhound Dummy

Horse Handle
Lottery Sales
Casino Dummy

Description
Total state government receipts minus
funds received from the federal
governmentb
State total casino revenues after paying
winning betsb,c
State total bets placed on greyhound
racingb,c
State total bets placed on horse racingb,c
State total lottery ticket salesb,c
Dummy variable to indicate the presence
of commercial casino gambling in the
state
Dummy variable to indicate the presence
of legal greyhound (pari-mutuel)
racing in the state
Dummy variable to indicate the presence
of legal horse (pari-mutuel) racing in
the state
Dummy Variable to indicate the presence
of a state-run lottery
431,310,956
511,046,906
0.34

0.47

0.44

204,719,413
337,022,012
0.13

0.33

0.73

0.48

109,092,150

42,362,920

0.63

702,694,559

Standard deviation
10,850,052,900

172,766,208

Mean
8,985,908,280

0

0

0

0
0
0

0

0

Minimum
432,055,749

1

1

1

3,072,320,730
2,487,414,330
1

893,013,613

5,576,596,980

Maximum
80,469,221,800

7

Greyhound Handle

Casino Revenue

Variable
Net State Revenue (dependent
variable)

Table 7.2 Variable names, descriptions, and summary statisticsa
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The amount of state government revenue 2,353,906,530
2,907,911,340
238,847,584 20,739,256,700
that is from the federal governmentb
Percentage of the state population aged 25 15.42
5.38
4.01
31.69
or higher with a bachelor degree
Hotel Employees
Estimated number of hotel workers in the 36,052
41,372
2,660
232,206
state
14,506.75
2,331.07
9,221.19
24,068.53
Income Per Capita
State level per capita incomeb
Older
Percentage of state population over 65
12.54
2.07
3.37
18.62
years old
Population
Estimated population of the state
5,161,101
5,608,851
453,690
33,871,648
Pop Density
State population divided by square
170.73
236.94
0.931
1,134.47
mileage of the state
Poverty
Estimated percentage of state population
13.85
4.12
6.73
28.08
living below the poverty level
Year
Time trend
1992.5
4.61
1985
2000
Regional Dummies
Dummy variables for Great Lakes, Mid-East, New England, Plains, Rocky Mountain, Southeast, and Southwest
regions (The Pacific region is the base region)
Summary statistics are shown for variables included in the net state revenue model, but not for variables included only in the reduced-form equations. Summary
statistics for the regional dummies are omitted for brevity
Source: Walker and Jackson (2011). Used with permission from John Wiley & Sons
a
The summary statistics should be interpreted with care, as they are for panel data (50 states, 16 years)
b
These variables are adjusted for inflation using the CPI from the Bureau of Labor Statistics
c
Industry revenue/handle summary statistics are calculated using only states and years in which the gambling industry was present (i.e., zero observations were
not included when calculating the summary statistics)

Federal Transfers (to the
given State)
Education
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The gambling volume variables Vi and the demographic variables Dp are defined
and discussed earlier in this section. The Ps are indexed in equation system (7.1),
below, because not all demographic variables enter each structural equation. The
adjacent state variables (Am) include the percent of adjacent states offering legalized
casino gambling (A1), the percent of adjacent states offering legalized lotteries (A2),
the percent of adjacent states offering legalized horse racing (A3), the percent of
adjacent states offering legalized dog racing (A4), the percent of adjacent states having Indian casinos (A5), and adjacent state Indian casino square footage (A6). The Zk
variables include dummy variables for seven of the eight census regions and a time
trend. Ekelund et al. (2006) found this approach to defining cross section and time
series units of observation useful; we adopt their approach for essentially the reasons they offer. Finally, the dummies Gi(jt) are included to indicate the presence of
the ith gaming activity (in the jth state in the tth period) because not all states offer
all gaming activities. In essence, the gaming volume measures are observationally
equivalent to interaction variables arising as the product of the various gaming revenues with corresponding dummy variables indicating the presence of the relevant
activity. As such, the state revenue equation specification would be incomplete
without including the indicator dummies.
The structural equations for the implied system can be written in linear form,
with an appended stochastic disturbance term (εj, j = 1, …, 5) as
4

P1

M

K

V1 = b 0 + ∑ biVi + ∑ g m Am + ∑ d p D p + ∑ hk Z k + e1
i=2

m =1

p =1

k =1

4

M

P2

K

i=3

m =1

p =1

k =1

2

M

P3

K

V2 = b 0 + b1V1 + ∑ biVi + ∑ g m Am + ∑ d p D p + ∑ hk Z k + e 2
V3 = b 0 + b 4V4 + ∑ biVi + ∑ g m Am + ∑ d p D p + ∑ hk Z k + e 3
i =1

3

m =1

p =1

P4

M

k =1

K

V4 = b 0 + ∑ biVi + ∑ g m Am + ∑ d p D p + ∑ hk Z k + e 4
i =1

m =1

p =1

k =1

4

4

P5

K

i =1

i =1

p =1

k =1

GR = b 0 + ∑ li Gi + ∑ biVi + lFT + ∑ d p D p + ∑ hk Z k + e 5

(7.1)

While this system forms the framework for our empirical analysis, it is only the
last equation in the system that is of interest for our analysis to come. Indeed, the
identification properties of the parameters in the first four equations in the system
are of no concern to the present inquiry. The system does, however, provide us with
a rationale for estimating specific reduced form equations for the various gambling
activities in order to correct for their simultaneous determination with government
revenue.
Confining our attention to the government revenue (GR) equation for the
moment, there are a number of empirical difficulties that arise in its estimation. We
have 16 years of data on each of 50 states. Traditional ways of dealing with
panel data are to estimate either a fixed-effects or a random-effects model.
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The fixed-effects model simply assumes common slope coefficients but different
intercepts across cross sectional units and/or over time, and accomplishes this correction by including dummy variables for different cross sectional units and/or time
periods. Alternatively, the random effects model assumes common intercepts and
slope coefficients; the cross sectional and intertemporal differences arise in the disturbance term. That is, the disturbance variance of this model can be partitioned into
a model specific component, a cross sectional specific component, and/or a time
specific component. The typical question that arises is whether the fixed- or random-
effects approach to panel data estimation is correct for the problem at hand.
Ekelund et al. (2006) address this question by arguing that the answer need not be
a mutually exclusive choice. They suggest employing the multiplicative heteroscedasticity model discussed in Greene (2000, 518–520). Specifically, that model
involves using maximum likelihood techniques to jointly estimate a regression function and a variance function. By incorporating cross sectional dummies and a time
trend into both the regression and variance function specifications, this procedure
allows us to account for both the differential intercept aspect of a traditional fixedeffects model concurrently with the cross-region variation in the disturbance variance aspect of a traditional random-effects model. See Ekelund et al. (2006, 530,
notes 518 and 519) for a thorough explanation of this statistical model. We adopt
this procedure to address problems arising from the “panel” nature of our data.
A second estimation problem arises due to the possible simultaneous determination of the volumes of the various gambling activities and net government revenue.
We employ a “brute force” two stage procedure to address this problem. That is, we
obtain two stage least squares (2SLS) estimates of the net revenue equation, literally
in two stages. In stage I, we estimate reduced form equations for each of the gambling volume variables by regressing each in turn on all of the exogenous variables
(i.e., all of the right hand side variables except the Vi’s) in equation system (7.1). In
stage II, we estimate the net revenue equation with each of the gambling volume
measures replaced by its corresponding estimated value derived from the reduced
form estimates of stage I. This procedure allows us to correct for simultaneity while
retaining our multiplicative heteroscedasticity estimation framework.
This two stage procedure highlights a final empirical difficulty that we must
address. The problem arises in stage I. The instrumental variables we derive from the
reduced form estimates in the first stage are only as reliable as the parameter estimates
used to calculate them. A potential problem with these parameter estimates arises due
to the left censored nature of the gambling volume measures, the dependent variables
in the stage I regressions. Specifically, the dependent variables in each reduced form
regression will have observed values of zero for each state and in each time period for
which the state did not allow that type of gambling. Ignoring this type of left censoring
in a dependent variable can lead to inconsistent parameter estimates.
We use Heckman’s (1976, 1979) two step approach to address this problem.
For each particular gaming activity, we estimate a probit equation explaining the
probability of adoption. If state i legally offered gaming activity j in time period t,
the dependent variable in the relevant probit equation receives a value of one;
zero, otherwise. The explanatory variables in the probit equations are the same as
those in the reduced forms. The estimated probit index values from these models
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are then used to compute inverse Mills ratios (IMRs) for the various gambling
activities, which in turn, are included in the relevant reduced form models as
additional explanatory variables. This procedure corrects for biases in coefficient
estimates due to censoring, so that gambling volume estimates derived from estimating these augmented reduced form equations can be viewed as appropriate
instruments for stage II estimation.
While this “tobit” correction assures more reliable coefficient estimates in our
reduced form equations and hence better instruments for gambling volumes in the
state revenue equation, the zero observations in these measures still do not address
completely the fact that some states do not offer some of the gambling activities.
To measure the ceteris paribus difference between state revenue averaged across
states offering the ith gaming activity and states that do not, we include the dummy
variable Gi for the i = 1, …, 4 gaming activities. As an interpretive note, the coefficient on the dummy tells us this difference while the coefficient on the corresponding volume measure tells us the marginal effect on state revenue from an additional
dollar of handle or revenue for that activity; the ceteris paribus total effect of that
gambling activity is the sum of these two effects.
In light of all of these issues, we estimate the net government revenue (GR) equation in equation system (7.1). Our model accounts for both fixed and random effects
by including the trend and regional dummies. And our use of the Heckman two-step
approach in the multiplicative heteroscedasticity framework corrects for left-
censoring in the reduced form equations prior to using the “brute force” two stage
procedure outlined above. We further address the left-censoring through the introduction of industry dummies. Thus, we correct for simultaneity between tax revenues and
gambling industry volumes within a partially left censored, panel data framework.

7.4

Results

The results are presented in Table 7.3. Our discussion of the results focuses on the
gambling industry variables in the regression function. We partition the effect of the
gambling industries on net state revenue into two components. The dummy variables
indicate the average impact on net state revenue from having a particular type of gambling in the state. The industry volume variables measure the marginal impact of an
additional dollar of handle (for lottery and racing) or revenue (for casinos). The interpretation of the coefficients is not straightforward, however, as the gambling industries are not present in each state, have different histories, regulations, tax schemes,
etc. It should be emphasized that the coefficient estimates represent effects on the
“average state” (i.e., the hypothetical state taking on the average values for the explanatory variables—not necessarily any of the actual states in the sample) in the average
year (same caveat); coefficients can be interpreted as applying to a particular state
only to the extent that the state exhibits the mean state characteristics and behavior.
We discuss each industry, in turn, focusing on the overall impact from the dummy
and volume variables. The Lottery Dummy variable is statistically significant and
positive suggesting that states with a lottery will have state revenue that is on
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Table 7.3 Effect of legalized gambling on state government revenue (Dep. variable: Net State
Revenue)
Variable
Constant
Casino Revenueb
Casino Dummy
Greyhound Handleb
Greyhound Dummy
Horse Handleb
Horse Dummy
Lottery Salesb
Lottery Dummy
Federal Transfers
Education
Hotel Employees
Income Per Capita
Older
Population
Pop Density
Poverty
Year
Great Lakes
Mid-East
New England
Plains
Rocky Mountain

Regression functiona
9.49e10*
(2.96)
−1.44*
(−5.81)
−9.02e7
(−0.76)
−7.61*
(−4.94)
−1.57e8*
(−2.77)
−1.46*
(−3.12)
6.71e8*
(6.72)
−0.30
(−0.77)
3.15e8*
(2.96)
2.32e6*
(22.59)
−2.66e7
(−1.49)
3.59e4*
(5.01)
2.02e5*
(7.30)
4.37e7
(1.06)
566.35*
(8.74)
2.18e6*
(7.36)
−5.04e6
(−0.26)
−4.89e7*
(−2.99)
−6.23e8
(−1.63)
−5.93e8
(−1.40)
−1.91e9*
(7.62)
−1.37e9*
(−5.14)
−1.06e9*
(−3.87)

Variable
Sigma

χ2(8)c

Variance functiona
0.00
(0.09)
−2.49e5
(−1.17)
−1.49e5
(−0.70)
−3.49e6*
(−17.08)
−1.97e6*
(−10.04)
−4.68e6*
(−21.86)
−1.44e6*
(−8.17)
2.80e5
(1.23)
1.34e5*
(12.41)
621.58*

Log Likelihood

−6,703.4

Great Lakes
Mid-East
New England
Plains
Rocky Mountain
Southeast
Southwest
Year

(continued)
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Table 7.3 (continued)
Variable

Regression functiona

Variable

Variance functiona

Southeast

−1.58e9*
(−4.81)
Southwest
−1.97e9*
(−4.52)
Source: Walker and Jackson (2011). Used with permission from John Wiley & Sons
a
The coefficients are reported with t-statistics in parntheses beneath
b
The gambling variables are estimated values from a reduced form regression which has also been
corrected for their left censoring (see the discussion concerning left censoring in stage I above)
c
The hypothesis is that the slope coefficients in both the regression function and the variance function are jointly zero
*Indicates significance at the 0.01 level

average $315 million greater than non-lottery states, ceteris paribus. However, each
additional $1 of ticket sales is associated with a statistically insignificant $0.30
decline in net state revenues. This point estimate conflicts with the fact that the average state’s effective tax on lottery tickets is about 30 %, but this estimated effect
could as easily be zero. The insignificance of the marginal impact may be the result
of “revenue substitution,” i.e., the increase in revenues from lottery sales comes at
the expense of expenditures on non-lottery expenditures. As Kearney (2005) found,
lottery expenditures come at the expense of reduction in non-gambling expenditures, which may be the reason we find no significant marginal revenue effect from
lottery ticket sales. Recall that we are partitioning the full effect into two components. The existence of lotteries together with the insignificant marginal impacts,
nevertheless, shows that the lottery has an overall economically and statistically
positive effect on state revenues.
The Casino Dummy variable indicates that the existence of casinos in a state is
associated with a decrease of net state revenue of $90 million. This effect is not statistically significant, that is, the average state revenue for states having casinos is
roughly the same as for those not having casinos. However, Casino Revenue suggests
that each additional dollar of casino revenue causes a $1.44 decline in state revenue.
This is a statistically significant impact. It is useful at this point to interpret the casino
result in terms of estimated handle—to be consistent with the other industries’ volume measures (i.e., handle). Suppose the relationship between casino revenues and
handle is such that revenue equals around 5 % of handle.9 Then the coefficient on
Casino Revenue implies that for each additional dollar of casino handle, net state
This estimate is somewhat arbitrary. Determining the exact relationship between casino revenue
and handle is complicated by table games. (Handle is tracked by slot machines, however, and a
generally accepted industry average is that revenue is 5 % of handle.) Although the casino “edge”
is well known for table most games to be less than 5 % of each dollar bet, players typically bet
winnings from previous plays. Thus, handle may vary greatly. For example, a player who buys
$100 in chips and bets it all on a single hand of blackjack and loses would create $100 revenue for
the casino. The handle for this player would also be $100. But if the player instead bet $25 on
blackjack hands until he lost all his money, and he was able to play 50 hands on his original $100
chip purchase, then casino revenue from that player is $100, but handle is $1,250. For a general
explanation of casino revenue and handle, see Hannum and Cabot (2005, Chapter 3).
9
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revenues will fall by only $0.07. Although it is statistically significant, the negative
marginal impact of casinos is fairly minor, suggesting only a mild “substitution”
effect away from other consumer expenditures and ultimately, a decline in state tax
revenues that may or may not be economically significant. Obviously, this effect
need not hold in each casino jurisdiction. Nevada, for example, derives a significant
proportion of its state revenue from casinos, and we would be very surprised if the
negative marginal impact we estimate applies to Nevada. But for the average state, it
appears that casinos have a small but negative net impact on state revenues.
Our results on horse racing indicate a large positive and statistically significant
impact from the existence of horse racing ($671 million). This large effect is p erhaps
due to a cumulative economic development effect in states with horse racing. The
industry is rather mature, and it plays a significant role in some local economies. The
effect of the industry, compounded over time, may explain the large existence effect
on net state revenues. (Such an effect is unlikely to occur in lottery states, for example, since lotteries require little capital investment.) However, for each additional
dollar of horse racing handle, there is a statistically significant −$1.46 effect on net
state revenue. As with the other types of gambling discussed above, this represents
a significant tax substitution effect. This negative impact of horse racing may be due,
in part, to the recent strongly negative trend in horse racing handle that is attributable
in part to the spread of casinos. Consideration of the total effect of horse racing on
state revenue for the average state offering it is revealing. The total effect on state
revenue will be positive so long as less than about $460 million is spent playing the
horses. Since only about $277 million is spent in the average state allowing horse
racing ($204 million considering all states; see Table 7.2), there is an average positive impact on state revenues of about $266 million for the average state.
Finally, we present the greyhound racing results. The existence of greyhound
racing in a state is estimated to have a significant and negative impact on average net
state revenue for those states offering it of about $157 million. Furthermore, each
additional dollar of greyhound handle is estimated to reduce net state revenue by a
whopping and statistically significant $7.61. Even if we adopt an extremely conservative point estimate that is two standard deviations below $7.61, the marginal
effect on state revenue of an extra dollar bet on the dogs is still a decrease of $4.50.
Frankly, this marginal effect is very difficult to explain, especially considering the
greyhound industry is relatively small in most states. We note that the greyhound
industry produces questionable results of similar (negative) magnitude no matter
what specification we have attempted in this analysis.
The large constant term is statistically significant. As expected, the Federal
Transfers variable has a statistically positive effect on state revenues, even after
these funds have been subtracted from total state government receipts. (Recall that
the dependent variable in each model is net state revenue.) This suggests that federal
funding drives other forms of state revenues, or at least that the formulae used to
allocate these federal transfers are tied closely to the respective state’s revenue
efforts from its own sources.
The Income Per Capita variable shows that net tax revenues are significantly
larger in states with higher per capita incomes. Poverty has a negative coefficient, but
the effect is not statistically significant. These results are consistent with a priori
expectations. The Hotel Employee variable is positive and strongly significant,
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which suggests that tourism has a strong positive impact on state revenues. This makes
sense, as tourist expenditures are often heavily taxed (e.g., hotels and car rentals).
One important observation should be made regarding our casino findings with
respect to the per capita income and hotel employee variables mentioned above.
One could argue that economic growth (i.e., increases in per capita income) and
tourism are channels through which casinos generate tax revenues for a state. That
is, there is a direct tax effect, which our Casino Revenue and Casino Dummy variables pick up, as well as indirect tax effects, or the effect casinos have on other
industries which then affect state tax receipts. Then although the direct casino
effects are mildly negative, the indirect effects considering Hotel Employees and
Income Per Capita are positive, so that casinos may still have a net positive impact
on state tax receipts. This consideration would likely apply less to the other forms
of gambling, as they draw fewer tourists than casinos do and have an uncertain economic growth impact.
Population is positive and significant, as would be expected since we analyze
total, rather than per capita, net revenues. Population Density is positive. Large
urban areas would be expected to generate more revenues and monitoring tax collections is less costly than in less populated regions. Education and the percentage
of the population aged 65 or higher (Older) are both insignificant.
Most of the regional dummies in the regression equations are negative and significant. The Pacific region was the base region to which the others were compared.
The time trend appears to be negative and significant. These results on the regional
dummies and the time trend taken together suggest that a two-way fixed-effects
model of the regression function is reasonable.
The results of the variance function are also displayed in Table 7.3. The estimates
for the variable sigma are estimates of that part of the variance not affected by the
other variables in the variance function. In other words, if all of the other variables
in the variance function were insignificant, the antilog of the estimate for sigma
would be the constant variance estimate for the homoscedastic regression function.
To the degree that other variables are significant in the variance function, the regression function is heteroscedastic and its disturbance variance depends on these
measures. Clearly, the latter case is the relevant one here, as four of the regions are
significant in the variance function estimate and the time trend is positive and highly
significant. This means that the variance of the regression function varies significantly across regions and over time, indicating a two-way random effects specification of the net revenue equation also to be appropriate.
Finally, it is worth noting that our results here, i.e., that the regression function
exhibits different constant terms across regions while the variance of the model varies both across regions and over time, demonstrates that the multiplicative heteroscedasticity approach allows a level of generality not available in the typical
fixed/random-effects approach to analyzing panel data. These results further suggest that the usual approach may be overly restrictive, and in turn, by imposing
inappropriate restrictions, could have generated a possibly vast set of inappropriate
parameter estimates.

7.4

Results

7.4.1
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Discussion

When we consider the overall impact of each industry—both the “existence” effect
measured by the industry dummy variables and the “marginal effect” as measured
by the industry volume variables—we can summarize the estimated impacts of each
industry on net state revenues. According to our analysis, casinos and greyhound
racing have a negative impact on net state revenues, while lotteries and horse racing
have a positive impact. While our results can be compared with other studies in the
literature (such as those discussed in Sect. 7.2), keep in mind that our results are
more comprehensive, in the sense that our models consider the simultaneous effect
of all of the gambling industries in all states. Most of the previous studies have considered only one industry and often only within a single state.
The positive effect from lotteries is not surprising, since the average tax rate from
lotteries is significantly higher than taxes on most other goods and services. The positive
horse racing finding is also consistent with other studies in the literature. The casino and
greyhound racing results indicate substitution away from other, revenue productive
forms of spending which, ultimately, leads to a reduction in state revenues.
The discrepancy between horse and greyhound racing—that the two forms of racing do not have the same direction of effect on net state revenues—is an unexpected
result. Previous evidence has indicated that these industries are substitutes, and one
would expect that they would then have a similar effect on state revenues. Perhaps
horse racing has a positive effect because there are more major events in horse racing
(e.g., the Triple Crown) than there are for greyhound racing. These events draw a
significant amount of tourism that is not seen with the typical greyhound race.
We are surprised by the casino results. Although the magnitude of the marginal
effect is small, it is statistically significant and negative. Policymakers and voters
seem quite certain that casino gambling is an effective type of “voluntary” taxation,
perhaps because of the licensing fees and relatively high taxes on gross gambling
revenues. In most states’ policy debates over casinos, the question has been whether
the tax benefits (along with other potential economic growth effects) were worth the
potential social costs imposed by pathological gamblers. Our results here indicate
that the benefits side of the casino question is less of a certainty than is suggested in
much of the public debate or literature.

7.4.2

Robustness Check of Casino Results

As noted at the beginning of the chapter, one of the major reasons politicians and
voters legalize casinos is for the tax revenues. Since the major focus of the book is
the casino industry, we now examine the casino results in more depth. The negative
casino tax effect is a bit surprising, considering the taxes on adjusted gross casino
revenues range from 7 to 55 %. Casinos are generally taxed at rates much higher
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Table 7.4 Granger causality results, 1991–2010 (change in casino revenues and change in tax
revenues)
Hypothesis
ΔTR does not cause ΔCR
ΔCR does not cause ΔTR

Lag periods
4
4

Obs.
192
192

F-statistic (F*)
0.404
0.114

Probability (F > F*)
0.806
0.978

than other goods and services. At the same time, as shown in Table. 7.1, casino and
other gaming taxes are not very significant in the big picture of state tax receipts, so
we might have reasonably expected no significant casino effect at all. In order to
check the robustness of our previous casino results, I posit a different model of the
relationship between casinos and state tax revenues.
The Granger causality analysis described and performed in Chaps. 5 and 6 provides an ideal framework for a robustness check of the tax revenue results. Since
casinos are found to Granger cause economic growth, we might also expect that there
would be a Granger causal relationship with tax revenues. In order to test this, I use
the same casino revenue data used in Sect. 6.2. Recall that it includes annual inflation-adjusted casino revenues for the 12 states with commercial casinos (CO, IL, IN,
IA, LA, MI, MS, MO, NV, NJ, PA, and SD), from 1990 to 2010. The data are filtered
in the same way described in Chap. 5. The unit root test indicates no unit root.
For state-level tax revenues I use a different data set than was used in the analysis
in this chapter. I use annual state tax revenues (net of amusement taxes) from the
Census Bureau’s Annual Survey of State Government Tax Collections.10 As above,
these data are from 1990 to 2010. The unit root test indicates that this series does
have a unit root, so it cannot be used for the Granger causality analysis.
Instead of using the level data (casino revenues and tax revenues net of casino
taxes), I use the annual change in casino revenues (ΔCR) and change in tax revenues
(ΔTR). Neither of these series has a unit root. However, it does reduce the number
of observations, as the sample period changes to 1991–2010.
In testing for the appropriate lag length for each filtered series to result in white
noise, four lag periods are required for both series. When I run the Granger causality
test, I find no causality, in either direction. These results are presented in Table 7.4.
As a robustness check of the previous casino and tax revenue results, the model
represented in Table 7.4 presents a conflict. If casinos have a negative impact on
state tax revenues, as we found earlier, then we might expect there to be a Granger
causal relationship as well. It is important to remember that the model presented in
Table 7.3 included data on all 50 states, for the years 1985–2000. The Granger causality analysis here runs from 1991 to 2010, and only includes the 12 states with
commercial casinos.
Nevertheless, in neither analysis can we find any positive impact of casinos on
state tax revenues. It appears that casinos either have no effect, or a slightly negative
one, on state tax revenues. Again considering the data in Table 7.1, casino taxes in
10

See census.gov/govs/statetax/historical_data.html.
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particular simply do not amount to a large proportion of tax revenues in most states.
The “no result” here is certainly consistent with that.
This begs the question: Why are some politicians so strongly in favor of introducing casinos? The answer may be purely political in nature. Even if casinos do
not provide a large tax benefit to the states, they may provide a large political benefit
to politicians. Consider, for example, the fact that casino legalization becomes more
popular during recessions.11 Politicians want to appear to be “doing something” to
help the state of the economy, and want to avoid unpopular acts, such as raising
taxes or cutting spending. The legalization of casinos fits the bill because there is an
obvious positive employment impact of building and then operating casinos. (Indeed
these employment effects may be the most commonly touted benefits of introducing
casinos.) The permit process can yield a large amount of revenues, as do the taxes
on gross gaming revenues. Politicians can quote tax revenue projections as a benefit
of legalization. This may enable them to avoid raising taxes or cutting spending
(either as soon or as much as might otherwise be required). Thus, even if casinos do
not have a large tax effect, they may have a large and important political effect.

7.5

Summary and Conclusion

In this chapter we have tested the effects of gambling volume on total state government receipts net of federal government transfer funding. We use a multiplicative
heteroscedastic maximum likelihood estimation procedure with data for all 50
states over the 1985–2000 period. We find that lotteries and horse racing tend to
supplement net state government revenue on average, while casinos and greyhound
racing tend to have a negative impact. Of course, the effects of a particular industry
in a particular state, or during a particular time period, may vary from our results.
For example, we would be very surprised if casino gambling did not have a positive
impact on revenues in Nevada and Mississippi, since these markets generate a significant amount of tourism.
The casino industry is of particular interest, both as a political matter in the
United States and in the context of this book. A Granger causality test on changes
in casino revenues and changes in state tax revenues finds no Granger causal relationship, which may be in conflict with the earlier finding of a negative impact of
casinos on state tax revenues. In any case, we find no empirical evidence to suggest
that casinos have a positive impact on state tax revenues.
Overall, our results make it clear that voters and policymakers cannot simply
assume that the introduction or expansion of legalized gambling will have a positive
effect on net state revenues. Indeed, one of the most popular policy proposals during

11
This may also help explain our negative casino effect on tax revenues. If casinos are often introduced during a recession, then casino revenues are increasing during a period in which tax receipts
are falling.
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recent fiscal crises is casino legalization. Our results show that casinos may be
ineffective or counterproductive in the long run in terms of tax revenue generation.
We certainly acknowledge that there are other possible ways of modeling state
revenues. We have attempted several different specifications of the model. However,
more serious complications were encountered with the alternatives we tested.
Ultimately, we believe the model we present here to be the best one, given our data.
Obviously there are several possible extensions to this work. For example, it would
be useful for states to understand the optimal mix of gambling, in terms of tax revenue maximization. Our results do not address that issue. Another important issue
is how the gambling tax structure impacts net revenues. Such issues could be analyzed at the individual state level.
The analysis in this chapter provides new information on the general relationships between legalized gambling industries and state government revenue. It is the
first study to consider the effects of the different forms of legalized gambling simultaneously and in all states. To our knowledge, this is the first study of its type in any
country. The analysis could be replicated in other countries, as there is no a priori
reason to believe that the US results would hold worldwide. Such information would
be valuable to other countries’ governments that may be considering casino
legalization, lotteries, or pari-mutuels, as well as to governments of countries with
already flourishing gambling industries (e.g., Australia and Canada). For the United
States, our results provide new and important information for policymakers and
voters. States or localities that are searching for ways to raise revenue should carefully research their particular situation before introducing new forms of gambling,
as the effect on total state revenues is not necessarily positive. Legalized gambling
may not always be the “golden egg” that it is sometimes promoted to be.

Chapter 8

Overview of Part I

This first part of the book comprises three chapters (2–4) that provide a basic
theoretical discussion of the relationship between casino gambling and economic
growth. The remaining chapters review the empirical literature and provide empirical analyses of various casino impacts. As a group, these chapters provide a fairly
comprehensive examination of the potential economic benefits of casinos.
My view of the casino industry is that it generally functions the same as any other
entertainment industry. It provides a service that people are willing to pay for, similar to movie theaters, professional sports teams, and amusement parks. Admittedly,
many observers have a bias against casinos and gambling in general, because they
view the activity as being immoral. Objections are also raised on economic grounds,
for example, the claim that the industry merely “cannibalizes” other industries, so
that there is no net economic benefit from casinos. I view such arguments as being
remarkably naïve at best, and at worst intentionally myopic.
In the first few chapters I discuss how the casino industry can lead to economic
growth, simply because it represents economic activity. Building a casino requires
a capital investment and labor. Such transactions benefit the parties to the transactions, of course. The operation of a casino also requires labor. Presumably workers
who take a job at a casino see that as their best option in the labor market—otherwise
they would work somewhere else. Empirical evidence (Cotti 2008) suggests that
casinos have a positive impact on the labor market, although the net impact is probably not as large as is claimed by the casino industry.
Perhaps the most important economic benefit of casinos is one that has rarely
been mentioned in public debate. It is the benefit that consumers receive from having the casinos as an option for them to spend their money. Since people “vote with
their dollars,” casino revenues indicate that the product pleases people. As simple as
this is, this benefit is often ignored in debate, even by the casino companies themselves. Although I provide a conceptual discussion of the issue, I do not provide
original empirical estimates of these benefits. Others have, however.
Casino critics are correct in arguing that what matters is the net impact on the
economy. The industry reports employment, wages paid, and taxes paid as if those
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_8,
© Springer Science+Business Media New York 2013
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amounts represent the real benefits the industry contributes to the economy. What is
important, instead, are the net effects. How much more employment is there in a
region with a casino than there would otherwise have been? Some other industry
may have expanded if the casino industry did not. Such net effects are difficult to
study empirically because it is not known “what would otherwise have been” (the
counterfactual). Nevertheless, since casinos provide a service for which people willingly pay, it generates economic benefits.
In the remaining chapters of Part I, empirical evidence was presented. I believe
that our work on economic growth to be some of the only empirical work that
attempts to statistically test for such casino effects. Finally, we provide the most
comprehensive analysis to date on the tax impacts of casinos at a state-level. The
empirical work in this first part of the book use data from 1985 to 2010, mainly.
Overall, I believe that the empirical evidence shows that casinos are net contributors to their host economies. There is fairly convincing evidence that casinos have a
positive effect on economic growth at the state level, that they have a positive impact
on employment and wages at a county-level. Finally, although tax revenues are
touted as one of the major benefits of legalizing casinos, we find no evidence that
casinos actually cause a net increase in tax revenues at the state level. Of course, this
does not mean that host cities or counties do not benefit from casino taxes. That
issue has not been tested yet. But it is somewhat surprising that we are unable to find
any tax benefits from the introduction of casinos. Nevertheless, there are certainly
political benefits from legalizing casinos, since it enables policymakers to perhaps
delay other unpopular decisions, such as raising other taxes or cutting spending.

8.1

A Look Ahead

Now that we have outlined some of the major economic benefits from the casino
industry, in Parts II and III we turn to some of the negative consequences of problem
gambling behavior and of the casino industry. Part II examines individual behaviors
associated with gambling behaviors. In particular, we examine crime, drunk driving, binge drinking, drug use, and hiring prostitutes, as these behaviors relate to
gambling behavior. We also look at gambling and ADHD symptoms.
Part III looks at the “social costs of gambling,” including crime, gambling as an
unproductive activity, and the “substitution effect” of casinos on other businesses
(commercial businesses and other gambling industries).

Part II

Disordered Gambling
and Related Behaviors

Chapter 9

Casinos and Drunk Driving Fatalities

9.1

Introduction

Although there are certainly economic benefits of casinos in many jurisdictions, the
growth of the industry is not without controversy. Casino opponents argue that casinos bring a variety of social problems, including increases in crime, bankruptcy, and
divorce. Recently claims of casinos leading to higher drunk driving prevalence have
also been noted. For example, newspaper reports often link DUI arrests and/or
alcohol-related traffic fatalities to casinos that serve alcohol (e.g., Cornfield 2009;
Smith 2010). Many casinos follow a “destination resort” model; they include restaurants, bars, shows, shops, and a hotel. Other casinos cater more to a local clientele. At a minimum, both types of casino typically include a bar service and casino
customers often enjoy drinking alcohol while they socialize and play casino games.
The fact that alcohol is readily available at many casinos suggests that casinos may,
in fact, be a catalyst for increased drunk driving and hence, increased alcohol-
related traffic fatalities. However, a more detailed look at the possible impact of
casinos on drunken driving behavior demonstrates that there could be an inverse
relationship between casinos and drunk driving under the right circumstances.
Regardless, we are aware of no previous study that rigorously examines the possibility of such a link.
The purpose of this study is to test whether there is, in fact, a relationship between
the spread of casinos and the number of alcohol-related fatal traffic accidents. Our
analysis utilizes US county-level data from 1990 to 2000, a period of time that saw
the overwhelming majority of casino openings in the last 30 years. Overall, this
presents a natural laboratory to test the effects of casino entry on accident risk.

The material in this chapter is based on Cotti CD, and DM Walker. 2010. The impact of casinos on
fatal alcohol-related traffic accidents in the United States. Journal of Health Economics 29(6):
788–796. Used with permission from Elsevier.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_9,
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In the next section we provide background information and discuss various
theoretical issues and predictions surrounding possible effects.
In general, our estimates reveal that casino entry does significantly impact
the danger posed by drunk drivers, but that the direction and size of this effect
is related to the size of the population where the casino opens. Specifically, our
best estimate indicates that alcohol-related fatal accidents increase by about
9.2 % for casino counties with the mean log population, yet this estimated
effect declines as population increases. Although this is a striking result, we
demonstrate below that our estimates are robust to the inclusion of controls for
area and time fixed effects, changes in population, changes in other policies
that may impact drunk driving behavior (e.g., beer taxes, blood alcohol content
regulations), as well as changes in factors that may influence overall driving
risk separate from drinking behavior (e.g., road construction, weather).
Furthermore, these estimates are also robust to several alternative definitions of
the control group, the dependent variable, and to the estimation method selected
(e.g., weighted least squares, Poisson, probit).

9.2

Background and Theoretical Considerations

The principle motivation by governments to allow casinos to open in their
jurisdictions is the hope that casinos will create economic growth and increase tax
revenues at the state level. The casino expansion of the early 1990s had mostly
died off until the 2007–2009 recession compounded state-level fiscal crises.
Consequently, much of the existing research focuses on the pre-2000 period of
time that saw the vast majority of casino openings in the United States. Given
the typical motivation for casinos, research has often focused on evaluating the
impacts of casino introduction on economic development or government revenue
generation (e.g., Elliott and Navin 2002; Mason and Stranahan 1996; Siegel and
Anders 2001). While less numerous, other studies have looked at how casino
introduction has impacted consumers’ behavior with respect to related sectors of
the local economy, such as hotels, restaurants, bars, and property values (Anders,
Siegel, and Yacoub 1998; Popp and Stehwien 2002; Siegel and Anders 1999; Wenz
2007). Of course, other researchers have also recognized that this large increase
in the presence of casinos and gambling could have important impacts on crime,
bankruptcy, divorce, and other social ills (Barron, Staten, and Wilshusen 2002;
Curran and Scarpitti 1991; Garrett and Nichols 2008; Grinols and Mustard 2006;
Stitt, Nichols, and Giacopassi 2003; Thalheimer and Ali 2004). However, little
attention has been paid to how the introduction of casinos into a community or
region impacts drinking and driving habits and their effects. This lack of research is
surprising, given the degree to which alcohol use often accompanies casino gambling.
There is an extensive literature that estimates the impacts of changes in public
policies, such as minimum legal drinking age laws, beer taxes, and zero tolerance
policies, on drunk driving behavior (e.g., Carpenter 2004; Chaloupka, Grossman,
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and Saffer 2002; Dee 1999; Ruhm 1996). The motivation behind these policy
changes is that they will impact individual behavior and reduce drunk driving. Of
course, any factor that changes drinking behavior or the location of drinking
activities can impact drunk driving outcomes, whether intended or not. The introduction
of casinos into an area may be one such factor.
One can imagine a variety of ways by which casinos might impact drunk driving
behavior. For example, there are several reasons to suspect that casino presence may
lead to an increase in drunk driving. First, the location of a casino could promote an
increase in the total number of miles driven after drinking, which could lead to an
increase in automobile accidents in an area following the opening of a casino.
Existing literature on consumer behavior supports the contention that small differences in consumer utility can prompt changes in driving habits. For example, the
cross border shopping literature indicates that people will consume what they desire
in an alternate location when their own jurisdiction has limits or restrictions on
consumption, or relatively high costs (Asplund, Friberg, and Wilander 2007; Ferris
2000). Some Canadians, for example, drive great distances to consume health services in the United States. In the case of casinos, their presence may draw people
from a large surrounding area to gamble. However, this effect on drunk driving
fatalities would depend on the extent to which the introduction of casinos actually
does lead to a net increase in the number of people driving and the average distance
to casinos. The distance to casinos is likely to decrease as casinos become more
widespread, but the introduction of casinos could increase the number of people
driving in the area immediately surrounding the casino. If this is the case, we would
expect that the introduction of a casino will likely increase the number of miles
driven in a county, which could also increase the amount of drunk driving accidents,
ceteris paribus, as drinking and gambling often go together.
Similarly, a product differentiation effect could also lead to greater distances
driven after drinking. Specifically, Lee (1997) applies a Löschian location model
(Lösch 1954) to describe the hexagonal market areas created by bar service differentiation. He posits that bar differentiation leads to more drunk driving. As
casinos can act as a substitute for bars in many ways, yet allow for extensive
gambling activities while drinking, the introduction of a casino may increase the
degree of product differentiation among drinking options in an area. So, one can
assume that consumers will drive to the casino if their additional transportation
and time costs do not cause their total costs to exceed their benefits from being
able to gamble and drink. Therefore, the casino represents a new option for
some consumers and may be likely to increase the proportional miles driven
drunk as a result.
Of course, the impact of casinos on drunk driving could be negative, and this
alternative possibility must be considered. The attraction of a nearby casino may
cause a substitution effect, as many individuals substitute away from other discretionary pursuits, such as a night out at the local bar or club, to spend an evening
gambling at a casino. As a result, if the ability to gamble at a casino creates a sufficient substitute to drinking at a bar, or if casino patrons drink less at the casino than
they would have without the casino option, then we may see a decrease in
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alcohol-related accident risk in an area after the introduction of a casino. Moreover,
while many casinos must follow local “bar time” laws when it comes to serving
alcohol, the casinos themselves are typically open 24 h. This could give intoxicated
individuals the opportunity to sober up before driving home.1 We should also point
out that, unlike casinos in Las Vegas or Atlantic City, which give complementary
alcoholic beverages to those gambling, many casinos charge for alcoholic beverages, so a gambler would have to “sacrifice” some of their gambling dollars in order
to purchase a drink. This might lead patrons to drink less at the casino than they
might have otherwise at some bar or nightclub.2 Lastly, if we assume that some
drinkers choose to frequent the closest drinking establishment to their residence, by
increasing the number of drinking options in a county, the casino could reduce the
distance driven after drinking among some intoxicated drivers.
Regardless of the economic theory, the literature discussed above would
support the idea that the relatively dispersed nature of casino locations across the
country could lead to an increased accident-risk due to greater distances traveled
by drunk driving gamblers. Indeed, some casinos have acknowledged such problems. For example, the Connecticut-based Mohegan Sun Casino admitted that
there is a problem with drunk drivers leaving their casino (WFSB Radio 2009).
A few studies have indirectly examined the link between casinos or gambling
and DUI arrests (e.g., Reuter 1997; Stitt, Nichols, and Giacopassi 2003;
Stokowski 1996; Wilson 2001), but drunk driving is not their primary focus.
Furthermore, none of these studies addresses the potential link between casinos
and alcohol-related fatal accidents. We can find no study that has previously
tested for such a link.
In addition to the economic literature on drinking and driving, the gambling
and psychology literatures provide an anecdotal link between casinos and drunk
driving. In particular, a large proportion of problem gamblers3 have coexisting
disorders (“comorbidity”), including alcohol abuse, which may affect the relationship between casinos and drunk driving. For example, Welte et al. (2001)
finds that problem drinkers (alcoholics) are 23 times more likely to have a

We see professional sporting events actively facilitating this behavior as they frequently stop
alcohol sales after the third quarter of a football game or after the seventh inning in a baseball
game, for example.
2
Casinos’ policies with respect to alcohol vary by market; some states have a law that prohibits
casinos providing free alcohol to patrons. That said, there is extensive complexity involved in
identifying the casino specific treatment of these policies, which prohibited us from being able to
specifically control for casino alcohol policies in our model. This exclusion would only impact our
findings significantly if there was correlation between the county population and the likelihood of
offering free drinks, and our anecdotal research suggests this is not the case. We do, however,
recognize this limitation of our analysis.
3
A “problem gambler” is defined as a person that gambles to such an extent that it disrupts their
professional or personal life. Psychologists have estimated that between 0.4 and 2.0 % of the general adult public is afflicted (Petry, Stinson, and Grant 2005). Problem or “disordered” gambling is
discussed in more detail in Chap. 10.
1
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gambling problem than individuals who do not have a drinking problem. Petry,
Stinson, and Grant (2005) have estimated that over 70 % of pathological gamblers in the United States also have an alcohol use disorder. Since gamblers are
the individuals we would most expect to increase their driving after the
introduction of a casino, and since a d isproportionate number of alcoholics are
gamblers, then it is plausible to expect a casino to encourage travel disproportionately by the individuals who are most likely to drive while intoxicated. Of
course, casino patrons are not all problem gamblers and alcoholics, but there is a
small proportion of the population that has drinking and gambling problems, and
this may have an impact on any relationship between casinos and drunk driving
and therefore, on alcohol-related fatal accidents.
Given the discussion above about the potential impacts of casino introduction on
drinking and driving behavior, we must consider what factors we anticipate will
impact the strength of a particular effect on drunk driving. Specifically, we believe
that the largest factor is likely to be population of the area where the casino locates.
In large cities, casino patrons will disproportionately be locals, who do not need to
travel great distances, or who may have public transportation options. Indeed, the
opening of a casino in an urban area may not be expected to have any impact on miles
driven, since the casino represents one new entertainment option out of many existing ones. Yet, in the case of rurally located casinos, with small local populations, a
large proportion of the casino’s customers are likely to have driven longer distances,
relative to patrons at urban casinos. Therefore, we might expect miles driven and the
number of alcohol-related fatal accidents following the introduction of a casino to be
greater in rural than in urban areas. To the extent that casinos—either rural or urban—
attract new tourists to a particular area, then we would expect an increase in miles
driven. Overall, we believe that the net impact of casino introduction on alcoholrelated traffic risk will depend on the population or “urbanicity” of the area where the
casino locates, and this hypothesis is reflected in our empirical specification.
In the remainder of the chapter, we investigate whether these theoretical
predictions are verified by observing the how local alcohol-related fatal accidents were impacted by casino entry. We find substantial evidence that the number of fatal accidents involving alcohol is impacted by casino entry, but the
magnitude and direction of the effect is indeed dependent on the size of the local
population.

9.3

Data and Methods

In order to analyze any relationship that might exist between casinos and alcohol-
related fatal accidents (ARFAs, hereafter), we must choose appropriate data.
Although data are readily available at a state-level, such aggregation would likely
not foster a good analysis since many states with casinos have few of them, which
means the locations of the casinos would be a necessary control for the analysis.
County-level data are available on casinos and on ARFAs, and we view this to be
the ideal level for our analysis.
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9.3.1 Casino and Fatal Accident Data
The vast majority of the expansion in the US casino industry occurred during the
1990–2000 period. Between 2000 and 2008, only one state (Pennsylvania) legalized commercial casinos. We are interested in analyzing whether and how the
spread of casinos has affected ARFAs, so like most casino-focused studies we
choose the 1990–2000 period of time for our analysis. A set of 131 counties saw
casinos open within their borders between 1990 and 2000. These casino counties
represent the treatment group for our primary estimates.4 We link these data on
casino location to data on fatal vehicle crashes obtained through the National
Highway Traffic Safety Administration’s (NHTSA) Fatality Analysis Reporting
System (FARS).5 Our primary variable of interest is the annual number of fatal
accidents in a county for which a driver’s imputed blood alcohol content (BAC)
exceeds 0.08. The legal maximum BAC is set by state government and every state
currently has a maximum legal BAC of 0.08.
Although Federal law requires that BAC levels be obtained from every fatal
crash, this is frequently not done and can lead to substantial bias in any estimation.
The NHTSA is aware of this issue and provides imputed measures of the BAC for
all drivers who were not tested. The NHTSA creates the imputed values using a
multitude of characteristics in each case, including factors such as time of day, day
of week, contents of the police report, position of car in the road, etc. (National
Highway Traffic Safety Administration 2002).6 While previous studies using counts
generated from older FARS data used imputed values based on discriminant analysis, or relied on counts generated from accidents that were more likely to be alcohol-
related (e.g., crashes on weekend evenings), more recent studies use data generated
by this new NHTSA procedure (e.g., Cummings et al. 2006; Hingson et al. 2005;
Villaveces et al. 2003).
We aggregate NHTSA counts of fatal accidents involving a driver with a BAC
content exceeding 0.08 by county and year. We can link annual fatal accident counts
to other available county-level annual data (i.e., population data from the Census
Bureau). Moreover, annual counts provide us with a sufficient number of accidents
for each county upon which to base the analyses.
Unfortunately, county authorities sometimes fail to report any accident data
for a particular year, leaving us with an unbalanced panel. For our main estimates
we include only counties for which FARS data were available for all 11 years of
our analysis (1990–2000). We do, however, test the robustness of this restriction.

For clarity, Atlantic County, NJ and all counties in Nevada were excluded from the analysis due
to the unique nature of the casino industry in these areas. Results are robust to this restriction.
5
To be clear, the NHTSA reports fatal accidents on all roadways, not just “highways.”
6
This follows suggestions from Rubin, Shafer, and Subramanian (1998) and improves on the former procedure based on discriminant analysis (Klein 1986; National Highway Traffic Safety
Administration 2002).
4
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Table 9.1 County-year means and proportions of key variables in balanced-sample analysis
All
counties
31.83

Casino
counties
39.29

Non-casino
counties
30.51

Number of annual fatal accidents involving a driver
with a blood alcohol content (BAC) above 0.08
Number of fatal accidents involving a driver with a
37.71
46.54
36.15
positive blood alcohol level
Number of fatal accidents involving no alcohol
63.89
78.52
61.30
Population (unweighted, from US Census Bureau)
150,471
270,803
139,501
County unemployment rate (from Local Area
5.68 %
5.98 %
5.63 %
Unemployment Statistics)
Prevailing beer tax per gallon (in 2000 dollars)
$0.24
$0.23
$0.24
BAC law specifying minimum of 0.08
29.1 %
36.03 %
27.84 %
Zero tolerance laws
56.23 %
59.48 %
55.66 %
Number of observations (county-years)
17,248
1,441
15,807
(Number of counties)
(1,568)
(131)
(1,437)
Notes: (1) As the primary estimation is weighted by county population, the above means and proportions are weighted similarly, unless noted. (2) To maintain consistency with the primary sample
utilized in the analysis, the above values are from a balanced sample of counties, and they exclude
data from the state of Nevada and from Atlantic County, NJ
Source: Cotti and Walker (2010). Used with permission from Elsevier

Table 9.1 reports means and proportions of variables included in the analysis for
both the treatment counties and counties without a casino. The second column in
the table, casino counties, includes all county-year observations for counties that
have a casino present within their borders for at least one year in the sample time
period. In many cases there are small differences between the treatment and control counties, although some variables, such as county population and the prevailing beer tax, are very similar. There are two notable differences between the
casino and non-casino counties. First, higher unemployment rates are observed
in the treatment counties. This is consistent with the idea that some municipalities or states attempt to utilize casinos as a form of economic development in
depressed areas. The second difference is that there is a larger number of fatal
automobile accidents (alcohol-related and non-alcohol-related) in the casino
counties.

9.3.2

Methodology

We first pool a balanced sample of all of the counties in which a casino was open
(the treatment group) and the remaining counties in the United States that did not
have a casino present during the sample period (the control group). We experiment
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later with alternative samples and the results prove robust. Our basic analysis begins
with the following fixed effects regression model:

ARFA ct = a c + t t + b1Cct + b 2 Pct + b3CPct + g ′ X ct + e ct

(9.1)

where subscript c denotes counties and t denotes years. ARFA is the number of
alcohol-related fatal accidents; αc and τt are county and time fixed effects,
respectively; C is a dichotomous variable indicating the presence of a casino;
P is the log of county population; CP is an interaction term between the casino
variable and the log of the county population; X is a vector of additional variables, explained in more detail along with the other variables, below; and ε is the
error term.
ARFA is defined in most estimates as the log of the number of fatal accidents
involving a driver whose measured BAC exceeded 0.08 in a given county-year cell.
Specifically, in constructing ARFA we add one to the number of ARFAs in each
county-year to prevent losing the very small counties that may have zero accidents
when the values are logged. Results prove robust to this approach. We judge logs to
be the most appropriate scale for the dependent variable because the median
estimated number of fatal accidents for the county-years in the sample is less than
the mean.
Given that the number of accidents may be highly variable in smaller counties
and that we use data aggregated to the county-year level, we weight the OLS estimates by county-year population size obtained from the Census Bureau. Estimation
of (9.1) therefore uses weighted least squares (WLS). We also correct all standard
errors to allow for non-independence of observations from the same state through
clustering. This follows Arellano (1987) and Bertrand, Duflo, and Mullainathan
(2004). We show later that redefining the dependent variable or using a different
estimation model yields qualitatively identical results.7
Variable C is a county indicator that is set to one if the county has a casino present in a given year.8 Variable CP is the interaction of the casino dummy and the log
of the county population. To allow for a more meaningful interpretation, we also
estimate CP as the interaction of the casino dummy and the demeaned log of the
county population. Thus, the estimate of β3 can be read as an estimate of the percent
For example, a Poisson regression (Hausman, Hall, and Griliches 1984) could be used given the
discrete measurement of the dependent variable (before logging). Given the potential over-dispersion of the dependent variable, however, the Poisson might be inappropriate. Therefore, a negative
binomial model might be more appealing, but the conditional negative binomial model correcting
for over-dispersion has recently been criticized on the grounds of failing to be a true fixed effects
estimator (Allison and Waterman 2002). We settle on weighted least squares as the least problematic and most easily interpretable measure to use in presenting the basic results. We conducted a
multitude of robustness checks to ensure our choice of model is not driving the result, many of
which are reported below in Table 9.4.
8
We recognize that utilizing a dichotomous variable to indicate whether there is a casino present in
a county or not ignores any differences in the size of the casino environment across counties and
over time. Unfortunately we were unable to obtain any reliable or comprehensive measure of
casino size at the county level or for individual casinos. This is a limitation of our analysis.
7
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increase in ARFAs after a casino opens in a county with an average log population,
relative to a control group of counties that did not have a casino open at any point
during the sample period. As mentioned earlier in the chapter, we believe that drinking and driving outcomes are likely to be affected by the population of the counties
impacted, hence variable CP, capturing the casino population interaction, will help
to identify whether such a relationship does exist.9
The inclusion of county fixed effects (αc) and time fixed effects (τt ) are imperative
to proper identification when utilizing this empirical research design. Specifically,
the inclusion of county fixed effects captures differences in accident prevalence
across counties that are time-invariant. Therefore, the inclusion of fixed effects
allows us to compare counties with persistent differences in accident prevalence,
without concern that these differences will impact our estimates. On the other hand,
time fixed effects capture changes in accident prevalence over time that is common
in all counties.
We recognize the recent empirically rigorous studies that evaluate the determinants of drunk driving (e.g., Baughman et al. 2001; Dee 1999; Eisenberg 2003) and
understand that our empirical strategy should isolate the impact of casinos from the
other determinants of ARFAs. We know that population growth will likely increase
the number of accidents, so one control is the log of the county’s population (P),
obtained from the Census Bureau. Although we think casino openings are likely
exogenous in the context of our study, there may exist some correlation between
casino presence and some other factors. Our empirical approach addresses this in a
number of ways. First, the county fixed effects capture differences in counties that
might affect accidents and are constant over time. We also add various covariates
that capture county-specific changes in a county’s ARFAs over time and include
them in the X vector.
Second, Ruhm and Black (2002) showed that downturns in the economy have a
small negative net impact on drinking behavior. So, county unemployment rates
collected from the Local Area Unemployment Statistics (LAUS) program are
included in X.
Third, we are concerned that there may be an underlying propensity for all traffic
accidents to change in a county (or state) over time because of differences in speed
limits, gas prices, general economic activity, highway construction, weather patterns, insurance rates, or other factors that might confound the interpretation of our
estimates of ARFAs. To capture these, we employ an approach employed by Adams
and Cotti (2008), which utilizes the log number of accidents per county that were
not alcohol-related (also measured in the FARS data). This control isolates the
effect of the independent variables (including the casino variables) apart from the
many potentially omitted factors that make it more dangerous to drive in any

It is important to note that the inclusion of the log of population is equivalent to the inclusion of
the log of population per square mile, given that county fixed effects are included and that the area
size of counties does not vary over time.
9

102

9

Casinos and Drunk Driving Fatalities

particular locality. Given that this captures underlying traffic trends in the data, it
would capture any differences in general accident risk that may arise between the
treatment and control groups during the sample period analyzed, and as such is a
very powerful control.
Another issue that must be addressed in this analysis is the concern that the
opening of a casino in a county is correlated with other government policies that are
meant to deter drunk drivers. We use data from 1990 to 2000, however, which is a
time period beyond the point that most states had engaged in most of their legislative activity aimed at deterring drunk driving. For example, since 1988 the minimum legal drinking age has been 21 in all states. This alleviates the concern that
casino passage tended to coincide with legislation aimed to deter intoxicated drivers. The fact that our sample includes casinos from every region of the United States
further supports the experimental nature of our study.
Nevertheless, during our sample period, there were three state-level variables
that changed enough to raise concern that they might confound the interpretation of
the estimated casino effect. First, a number of states lowered the minimum BAC
used to determine whether a driver was legally intoxicated, from 0.10 to 0.08.
Table 9.1 shows that more counties in our treatment group than the control group
were affected by this reduction. Dee (2001) and Eisenberg (2003) use somewhat
older data to show that stricter BAC requirements reduce drunk driving accidents.
For this reason, we include controls for whether the county is located in a state that
had a 0.08 statute for a given year; the remainder of the counties had 0.10 BAC laws
during this time period. Second, many states passed zero-tolerance laws on teen
drivers during our sample time frame. Carpenter (2004) shows that these laws play
an important role in reducing drinking and driving among young drivers, so we
include a dummy variable indicating if a state had a zero tolerance alcohol policy in
place. Third, alcohol excise taxes varied over our sample period, as some states
increased or decreased their rates. Ruhm (1996) finds beer taxes to be effective in
deterring drunk driving for at least a subset of the population. Eisenberg (2003),
however, finds limited evidence of such an effect from beer taxes. We include controls for the log of beer taxes (in 2000 dollars) to capture any tax effect. However, a
look at Table 9.1 shows little differential variation in beer taxes between the treatment and control states.
There are obviously other minor state and local laws and regulations aimed at
deterring drunk driving, many of which might be effective in certain areas. We find
that adding control variables for BAC laws, zero tolerance policies, and beer taxes
does not substantially change our estimated casino effect. So, if these much more
visible and effective policies are not correlated with the introduction of casinos, it is
unlikely our results would be affected by less visible policies.10

We also included interaction terms of the casino variable and the policy variables. However, none
of these interaction terms was significant and they did not affect the overall results.
10
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9.4 Results
9.4.1 Basic Results
We begin by estimating (9.1) for a balanced sample of all the treatment and control
counties. Results are shown in column (1) of Table 9.2 and indicate that, for counties of
near the mean logged population, the opening of a casino increases alcohol-related fatal
accidents (ARFAs) by a statistically significant 9.2 %. Consistent with our expectations,
the casino population interaction shows that this effect declines as population size
increases. Recall, we estimate the casino effect where the casino population interaction
is defined as the interaction of the casino dummy and the demeaned log of the county
population.11 So, the estimates on the casino and casino-population interaction variables
Table 9.2 Effects of casino entry on ARFAs, 1990–2000
Dep. variable: Nat. log alcohol-related fatal
accidents (ARFAs)
WLS
Explanatory variables
(1)
(2)
Casino dummy (C)
0.092** (0.041)
0.117*** (0.041)
Casino-population interaction (CP)a
−0.058** (0.023)
−0.081*** (0.028)
Border county dummy (B)
–
0.107*** (0.033)
Border county-population interaction (BP)b
–
−0.069*** (0.017)
Nat. log county population (P)
0.488*** (0.171)
0.449*** (0.175)
Nat. log non-alcohol-related fatal accidents
0.148*** (0.031)
0.135*** (0.024)
Zero tolerance law dummy
−0.052** (0.021)
−0.056*** (0.020)
0.08 blood alcohol content (BAC) dummy
0.034 (0.044)
0.029 (0.038)
Nat. log beer tax (in 2000 dollars)
−0.087 (0.074)
−0.069 (0.069)
Nat. log county unemployment rate
−0.085* (0.051)
−0.095* (0.054)
Observations
17,248
17,248
Counties
1,568
1,568
States
50
50
R-squared
0.940
0.941
Notes: (1) Robust standard errors are in parentheses. (2) Estimates are clustered at the state level to
allow for non-independence of observations from the same state. (3) Estimates are weighted by
county population. (4) Nevada and Atlantic County, NJ have been excluded. (5) Only counties
where observations were available for all 11 years are included
Source: Cotti and Walker (2010). Used with permission from Elsevier
a
The casino-population interaction is demeaned for interpretation at a meaningful population and
is defined as (casino dummy) × [ln(population) − ln(mean population)]
b
The border county-population interaction is demeaned for interpretation at a meaningful population and is defined as (border county dummy) × [ln(population) − ln(mean population)]
*p < 0.1, **p < 0.05, ***p < 0.01

11

Average (unweighted) log population in the sample is 11.095.
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provide evidence that casino presence does impact ARFAs, but the population of a
county determines the magnitude and the direction of the effect. For example, the estimates in Table 9.2, column (1) suggest that smaller/rural counties with casinos, such as
Sauk County, WI (average sample population = 17,339; log population = 9.76) would see
a statistically significant increase in ARFAs of 16.9 % (p-value = 0.014), while much
larger/urban counties with casinos, such as Milwaukee County, WI (average sample
population = 936,589; log population = 13.75) would see a statistically significant decline
in ARFAs of 6.1 % from the introduction of a casino (p-value = 0.064). In light of our
earlier theoretical discussion of the possible effects of casinos on ARFAs, our results
may indicate that in rural counties, casinos tend to increase miles driven by intoxicated
drivers (potentially from residents of the county and by out-of-county visitors), and
therefore make ARFAs more likely. In urban settings, however, it appears that this effect
may be more than offset by a substitution of casino patronage for other drinking establishments, coupled with other aspects of urban living, such as a much greater availability
of public transportation.
With regard to the other variables in the regression, as expected, all else equal,
population growth increases the number of accidents. Also as expected, the number
of fatal accidents involving no alcohol is also positive and highly significant. We
believe that this captures the general accident trend in a county, which is driven by
factors that impact the relative driving danger of an area separate from alcohol, such
as road construction or weather. It is important to note that, although changes in
non-alcohol-related accidents are highly correlated with ARFAs, the effect of the
casino and casino-population interaction is still significant.12 Estimates on the
remaining controls are as anticipated or are insignificant.
The identification strategy utilized to this point is predicated on the assumption that
after the inclusion of fixed effects and time-varying controls, the casino counties are
comparable to the non-casino counties. Yet, even though we have controlled for changes
in non-alcohol-related trends, there is always the concern that casino openings are somehow correlated with some unobserved trend in ARFAs. Although we view this to be
unlikely, in light of the aforementioned controls and the exogenous nature of casinos
with regard to drunk driving, we do test for the presence of such a correlation in two
ways. First, we fail to reject the null hypothesis that the pre-casino trends of ARFAs in
the treatment and control groups are identical, thus providing no evidence to indicate that
there is a difference in accident trends between the control group and treatment group in
the years prior to casino entry (p-value = 0.562). Second, we look at the effect of casinos
over time by introducing lead and lagged effects, as well as a contemporaneous effect of
the casino entry. The lead effects are informative in that we can determine whether the
estimates of the casino dummy variable (C) are indeed stemming from the opening of a

One could envision a falsification exercise where the log of non-alcohol-related accidents is the
dependent variable. However, we find no evidence of a casino effect on accidents with no alcohol
involved (Coef. = 0.019, SE = 0.035). Likewise, the estimated effect of the casino-population interaction is both statistically and absolutely insignificant (Coef. = −0.001, SE = 0.018). It is only the
alcohol-related crashes that are impacted by casino entry.
12
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Table 9.3 Effects of casino entry on ARFAs, leads and lags
Dep. variable: Nat. log alcohol-related fatal
accidents (ARFAs)
WLS
Casino year effects
Lead 3 years +
0.049 (0.070)
Lead 2 years
−0.074 (0.063)
Lead 1 year
−0.036 (0.078)
Year of casino opening
0.057 (0.052)
Lag 1 year
0.126** (0.046)
Lag 2 years
0.090 (0.060)
Lag 3 years +
0.126** (0.059)
p-Value: Test joint significance of leads
0.5506
p-Value: Test joint significance of lags
0.0636*
Observations
17,248
Counties
1,568
States
50
R-squared
0.940
Notes: (1) Results are analogous to those presented in the first column of Table 9.2. Hence,
all control variables from Table 9.2, column (1), as well as interactions between the lead/lag
dummies and log of demeaned population were included in this regression. (2) Robust
standard errors are in parentheses. (3) Estimates are clustered at the state level to allow for
non-independence of observations from the same state. (4) Estimates are weighted by county
population. (5) Nevada and Atlantic County, NJ have been excluded. (6) Only counties where
observations were available for all 11 years are included
Source: Cotti and Walker (2010). Used with permission from Elsevier
*p < 0.1, **p < 0.05

casino, as opposed to the effect of a previously existing trend. The results, presented in
Table 9.3, indicate the expected pattern as the lead effects are not significant and have
opposing signs, while estimates only become statistically significant and consistently
positive after the casino opens.13 Overall, these results provide no evidence to suggest
that the estimates in Table 9.2, column (1) are the result of trending differences between
the treatment and control counties; instead they appear to be real effects of casinos.

9.4.2 Robustness Checks
Although we view our empirical decisions thus far as reasonable, we recognize
there are several alternative definitions of the sample, the dependent variable, the
policy variables, and estimation methods that we could have employed. In order to
A test of the joint significance of leads fails to reject the null hypothesis that leads jointly equal
zero (p-value = 0.5506). Test of the joint significance of lags successfully rejects the null hypothesis that lags jointly equal zero (p-value = 0.0636).
13
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Table 9.4 Robustness checks of the basic results

(1)

(2)
(3)
(4)

Model
Basic specification (repeated from Table 9.2,
column 1)
Alternative estimation method
Unweighted Poisson fixed effects
Fixed effects probit (dep. variable is ARFA rate)
(marginal effects shown)
State fixed effects (instead of county)

Casino dummy
(C)
0.092**
(0.041)

Casino population
interaction (CP)a
−0.058**
(0.023)

0.088***
(0.029)
0.069**
(0.029)
0.097**
(0.046)

−0.068***
(0.015)
−0.049**
(0.020)
−0.048*
(0.028)

Alternative specifications
Casino dummy given half-weight during year
0.107**
−0.061**
casino opened, one thereafter
(0.050)
(0.024)
(6)
Casino dummy given zero-weight during year
0.099**
−0.053**
casino opened, one thereafter
(0.050)
(0.021)
0.096**
−0.054**
(7)
Dep. variable is log of number of accidents
involving any alcohol
(0.042)
(0.023)
Alternative samples
(8)
Only counties from a state with a casino
0.099**
−0.055**
(1,002 total counties)
(0.047)
(0.022)
0.133*
−0.109**
(9)
Propensity score analysis
(701 counties)
(0.072)
(0.048)
0.120**
−0.054**
(10) Unbalanced panel
(3,114 total counties)
(0.048)
(0.021)
Notes: (1) Each row represents a separate regression on the dependent variable ARFAs. County
and year fixed effects, as well as controls for accidents not involving alcohol, population, beer tax,
a zero tolerance dummy, the local area unemployment rate, and minimum BAC levels are included
in all regressions. For the sake of brevity, these other variables are not shown here. Unless otherwise noted, the number of counties in consistent: 1,568. (2) Coefficient estimates and robust standard errors (corrected to allow for non-independence of observations within a state through
clustering) are reported
Source: Cotti and Walker (2010). Used with permission from Elsevier
a
(casino dummy) × [ln(population) − ln(mean population)]
*p < 0.1, **p < 0.05, ***p < 0.01
(5)

verify that the results are not sensitive to our choices, we next engage in a series of
robustness checks, which we summarize in Table 9.4. For comparison, row (1)
repeats the primary results from Table 9.2, column (1), a 9.2 % increase in ARFAs
after casino entry, with a −0.058 estimated coefficient on the demeaned casino-
population interaction.
Our first set of robustness checks tests the robustness of our chosen estimation
model. We have been using weighted least squares estimation with a log transformed dependent variable. However, several alternative estimation methods are
also potentially good options. For example, given the discrete count-nature of the
accident data, a Poisson approach may be appropriate. Row (2) of Table 9.4 provides estimates using a fixed-effects Poisson estimation approach and shows similar
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inference to the WLS estimates.14 Next we note that frequently in the accident literature the dependent variable will be divided by a measure of population to generate
an accident rate and a logit or probit approach will be utilized. In row (3) we have
taken this approach, using a probit model to estimate the effects of casino entry.
Again results prove robust as the estimated marginal effects are very similar to the
WLS estimates. The last alternative estimation approach tests the sensitivity of the
basic results to the use of county fixed effects. We recognize that three of the control
variables we use are measured at the state level: beer tax, zero tolerance laws, and
lower BAC requirements. In row (4) we employ state rather than county fixed
effects; the estimates remain very similar to our original estimates.
Next, we checked the robustness of our chosen specification. First, to this point, we
have considered a county to be a “casino county,” with the casino dummy variable equal
to one if a casino was open within a county’s borders at any point during a calendar year.
We could have weighted the casino dummy differently for the first year a casino is present in a county, because the impact may be lessened if the casino was not operating for
the entire year. Alternatively, we could have considered a county as only having been
affected by the casino’s presence for a given year if the casino was present before the
beginning of that year. So, in order to test our results to the sensitivity of the first year
weighting we generate estimates where the year the casino opens is given half weight
(C = 0.5) or no weight (C = 0). As detailed in rows (5) and (6) of Table 9.4, the overall
impact of casinos remains both quantitatively and qualitatively the same regardless of
how we treat the casino dummy variable and the corresponding casino-population interaction during the first year of a casino presence. Next we consider the robustness of our
dependent variable definition. Instead of using the log of ARFAs where driver BAC
exceeded 0.08, we could have chosen the log number of fatal accidents involving any
alcohol. When we do this the outcome is nearly the same, as shown in row (7).
In our final set of robustness tests, we test whether the sample group we have
been using is unduly influencing the results. We test three alternative samples. In the
first alternative, we restrict the control group to only those states with a casino present at some point during the sample time-frame (1990–2000). From the perspective
of cultural or regional driving norms, the non-casino counties from states with some
casino presence may provide a better control group.15 The results of this test are
reported in row (8); the story remains virtually unchanged. Next, on a similar theme,
we used a logistic regression to calculate propensity scores for each county as a
means of matching the treatment counties to the most similar control counties in the
sample. Results of this examination are presented in row (9) and also prove robust,
albeit less precisely measured. Finally, thus far we have been using a balanced sample of counties, which has imposed a strong restriction on the data. So, in our last
robustness check we replicate the analysis from Table 9.2, column (1), utilizing the

Due to a limitation in the Stata programming, the estimation is not weighted and the standard
errors from these estimates were clustered at the county, rather than the state level.
15
For these estimates, we exclude counties from states such as Maine and South Carolina, which
do not have any casinos present between the years 1990 and 2000.
14
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much larger unbalanced sample. Although the estimated effect of casino entry on
the mean population is larger, the inclusion of these additional counties does not
alter our qualitative findings.
Overall, the results detailed in Table 9.4 provide us with a broad and comprehensive picture of the nature of the measured effects. Under most of the alternatives, we
estimate an effect that is slightly stronger than the basic estimates. Under a few of
the alternatives, the precision is smaller, but, regardless of empirical assumptions,
the qualitative conclusions of the primary model remain intact. We therefore regard
our results presented in Table 9.2, column (1) as being robust and fairly conservative
estimates for the impact of casinos on ARFAs.

9.4.3 Border County Analysis
In Sect. 9.2 we advanced several potential mechanisms that might explain how
opening a casino might impact alcohol-related fatal accidents. One such mechanism
for an increase in drunk driving rates comes from the existing literature on consumer behavior which suggests that small differences in consumer utility can
prompt changes in driving habits. In particular, if casinos act as a destination and
attract people from a wide area, we could see an increase in accident deaths in counties near a casino county, as well as in the county in which the casino is located.
Returning to Table 9.2, we address this possibility by testing for casino effects on
fatal accidents in counties adjoining the casino counties. If there are increases in
ARFAs in the adjoining counties after casinos open, this is suggestive that people
are driving greater distances in response to this change in their incentives.
Our specification of this analysis, presented in (9.2) below, is nearly identical to
that presented in (9.1), except we now include variable B, which is a dummy variable
that is equal to one if a county borders a county with a casino, and variable BP, which
is an interaction between the border county indicator and county population.

ARFA ct = a c + t t + b1Cct + b 2 Pct + b3CPct + b 4 Bct + b 5 BPct + g ′ X ct + e ct (9.2)
This specification allows for two distinct treatment groups, counties with a casino
and counties that border counties with a casino, and a control group that consists of all
remaining counties. This approach provides us not only the ability to estimate if any
potential spillover effects of casinos exist in bordering counties, but, in the event spillovers are present, to also reestimate the impact of casinos on drunk driving accidents
in the casino counties against a potentially more appropriate control group.
Results presented in the second column of Table 9.2 indicate that, for counties of
near the mean logged population, the opening of a casino increases ARFAs in border counties by a statistically significant 10.7 % and in the casino county itself by
11.7 %. Moreover, both the county population interaction variables are negative and
significant, indicating that again the size of the county plays an important role in
outcomes. We should point out that, while the estimated border county interaction
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suggests that highly populated border counties could see a decline in ARFAs, given
on the actual border county populations, these estimates would predict an increase
in ARFAs in nearly 90 % of the border counties in the sample. With this in mind,
these results suggest that there are generally relevant spillover costs onto neighboring counties, as residents seem to drive to and from casinos.
Overall, findings from this border county analysis seem to indicate that increases
in visitors from nearby areas are at least partially responsible for any net increases
in ARFAs observed in the casino counties. And, from a policy perspective, this
result suggests that jurisdictions that border casino counties should be aware of a
heightened risk of drunk drivers returning along major highways from the locations
which have operating casinos.

9.5 Conclusion
This study is the first of which we are aware to show that casinos impact the fatal
accident risk posed by drunk drivers. Specifically, we find that the magnitude and
direction of the effect is dependent on the size of the population where the casino is
opened. Thus, on average, rural or moderately sized counties will likely see an
increase in alcohol-related fatal traffic accidents when casinos are present, but urban
or greater-than-average populous counties may be expected to see a decrease in alcohol-related fatal traffic accidents when casinos are present. Among other factors, we
believe that the net effect lies in the tradeoff between increases in the total number
of miles driven while intoxicated in a county (increasing risk), and the potential that
casinos may act as a substitute to other venues at which alcohol may be served
(decreasing risk), with the former being stronger in all but the most urban areas.
We have shown that this result is robust to the inclusion of controls for area and
time fixed effects, changes in population, changes in other policies that may impact
drunk driving behavior (e.g., beer taxes, BAC laws), as well as changes in factors
that may influence overall driving risk separate from drinking behavior (e.g., construction, weather). Furthermore, these estimates are also robust to several alternative definitions of the control group, the dependent variable, and to the estimation
method selected (e.g., weighted least squares, Poisson, probit). Lastly, evidence
from an analysis of border counties is consistent with the idea that the dispersed
nature of casinos creates a destination effect—particularly in less urban areas—that
attracts people from surrounding jurisdictions to drink and gamble, which leads to
an increase in ARFAs in the casino county, as well as in the bordering counties.
Overall, this study provides an important new piece of information on the effects of
casinos on local communities. This information can be helpful to jurisdictions currently
weighing the casino option, as well as existing casino jurisdictions attempting to address
the social impacts from casinos. In particular, we hope that this study will provide
increased awareness about the potential problems that casino introduction can create,
especially on rural highways, and that local communities will take the appropriate steps
necessary to increase the private costs associated with the decision to drink and drive.

Chapter 10

Gambling, Crime, Binge Drinking, Drug Use,
and Hiring Prostitutes

10.1

Introduction

Psychologists and medical researchers publish an enormous amount of research on
the diagnosis and treatment of “pathological” gambling. This term is used to
describe gambling that is far beyond recreational gambling. It represents gambling,
for the person involved, to such an extent that it causes problems in their personal
and/or professional life. Pathological gambling is a specific condition included in
the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV)1, which is the
“primary classification system for diagnosing mental disorders in the United States”
(Petry 2010).
The diagnostic criteria from the DSM-IV (2000) are listed below. A person may
be diagnosed as being a pathological gambler if described by five or more of the
following conditions, and if the gambling “is not better accounted for by a Manic
Episode” (American Psychiatric Association 2000): The person
1. Is preoccupied with gambling (e.g., preoccupied with reliving past gambling
experiences, handicapping or planning the next venture, or thinking of ways to
get money with which to gamble)

The material in this chapter is based on Clark C, and DM Walker. 2009. Are gamblers more likely
to commit crimes? Evidence from a nationally representative survey of U.S. young adults.
International Gambling Studies 9(2): 119–134. Used with permission from Taylor & Francis.
Walker DM, C Clark, and J Folk. 2010. The relationship between gambling behavior and binge
drinking, hard drug use, and paying for sex. UNLV Gaming Research & Review Journal 14(1):
15–26. Used with permission from the International Gaming Institute at UNLV.
The DSM-IV was published in 1994. There was a text revision published in 2000. This is referred
to DSM-IV-TR in the literature, but I refer to it just as DSM-IV since the revision did not affect the
diagnostic criteria for problem gambling. Ross et al. (2008) provide a review of how pathological
gambling has changed in the evolution of the DSM through the DSM-IV.
1

D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_10,
© Springer Science+Business Media New York 2013
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2. Needs to gamble with increasing amounts of money in order to achieve the
desired excitement
3. Has repeated unsuccessful efforts to control, cut back, or stop gambling
4. Is restless or irritable when attempting to cut down or stop gambling
5. Gambles as a way of escaping from problems or of relieving a dysphoric mood
(e.g., feelings of helplessness, guilt, anxiety, depression)
6. After losing money gambling often returns another day to get even (“chasing”
one’s losses)
7. Lies to family members, therapist, or others to conceal the extent of involvement with gambling
8. Has committed illegal acts such as forgery, fraud, theft, or embezzlement to
finance gambling
9. Has jeopardized or lost a significant relationship, job, or educational or career
opportunity because of gambling
10. Relies on others to provide money to relieve a desperate financial situation
caused by gambling
A new edition of the DSM, the DSM-V, is due to be published in May 2013.
The editorial by Petry (2010) indicates that the terminology in the DSM-V is
likely to be changed from pathological gambling to “disordered gambling,” and
that it will include nine criteria (rather than 10), of which a person must identify
with four to be diagnosed. The criterion “has committed illegal acts … to finance
gambling” (number 8 in the list above) is “rarely endorsed and appears to add
little diagnostic classification accuracy” (Petry 2010, 113). The prevalence rate
of disordered gambling is somewhere around 0.4–2.0 % of the general public
(Petry, Stinson, and Grant 2005), and is surprisingly independent of the region/
country studied.2
One key concern about the spread of legal casinos in the United States is the
problems associated with disordered gambling. As we will discuss in Part III of the
book, there are potentially large social costs caused by disordered gamblers.
In this chapter we utilize survey data from a large, representative sample of the
US young adults to analyze the relationship between gambling behavior, criminal
behavior, and other “vices”—hard drug use, binge drinking, and hiring prostitutes.
This study complements the existing body of research because it utilizes a previously unused data source, has a very large sample size, and is based on many unique
survey questions. The chapter is organized as follows: In Sects. 10.2 and 10.3 we
provide a brief overview of the relevant literatures. Our data and models are
2
Other terms that have been used in the past include “problem,” “pathological,” and “compulsive” gambling, or gambling addiction. It is beyond the scope of this book to go into detail about the different
severities of the problem, diagnosis, prevalence, or treatment. In this book I use the terms “problem
gambling,” “pathological gambling,” and “disordered gambling” interchangeably, without attempting to
differentiate between different severities of the affliction. Psychologists may be offended by this, but my
focus is not on the severity of the problem; it is more on the costs associated with gambling problems.
Interested readers can consult the enormous amount of psychological research on the topic if they want
more detailed information on gambling problems and classifications.
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explained in Sect. 10.4. In Sect. 10.5 the results are presented and discussed, and
Sect. 10.6 concludes. In Chap. 11 we use the same data set to analyze the relationship between gambling behavior and ADHD symptoms.

10.2

Background on Gambling Behavior and Crime

Economic studies have examined the relationships among the levels of gambling
activity and the amount of reported crime, while psychological studies have examined micro-level data from problem/pathological gamblers, to understand how
problem gambling may be a catalyst of criminal behavior.
There are several explanations for why individuals who develop gambling problems may exhibit criminal behavior. For example, a person who has difficulty controlling his gambling behavior may exhaust his or her financial resources and turn
to crime as a means to get money to continue gambling. Typically, studies of problem gambling and crime entail survey data from problem gamblers currently in
treatment, Gamblers Anonymous members, or others who have been identified (or
who have self-identified) as having a gambling problem to some degree. Empirical
analyses usually entail the presentation of summary statistics from the survey or
interview, correlation statistics, and a variety of other analytical components. Yet,
few rigorous studies have been published on the gambling–crime relationship. See
Lesieur (1987) for an early discussion of gambling and crime. Importantly, the factors affecting adolescents’ and adults’ gambling behavior may be significantly different, and separate adolescent and adult literatures exist. In our study we are
examining the behavior of young adults, 75 % of which are 21 or older, with an
average age of about 22. Here we wish to give a general overview, rather than a
detailed review of the literature.3
Meyer and Stadler (1999) study pathological gamblers in treatment along with
individuals from the general population, and find a significant relationship between
pathological gambling and criminal behavior. Specifically, 89.3 % of their sample
of pathological gamblers admitted having committed at least one crime in their
lifetime. The rate was around 50 % for “high and low frequency gamblers” (p. 34).
During their last year of regular gambling, almost 60 % of pathological gamblers
and 22 % of the other group admitted having committed at least one criminal offense
(pp. 34–35). Among the pathological gamblers who committed crimes, about 35 %
indicated that the crimes were committed in order to help finance their gambling
habits (p. 35).
Williams, Royston, and Hagen (2005) examine the gambling behavior by criminal offenders in particular. They review the literature and, although studies in different countries provide differing results, Williams et al. conclude that roughly

Readers interested in a more detailed review should see Campbell and Marshall (2007) or
Derevensky and Gupta (2004).
3

114

10

Gambling, Crime, Binge Drinking, Drug Use, and Hiring Prostitutes

one-third of criminal offenders are problem or pathological gamblers (p. 679). They
note, “This is the highest rate found in any population studied,” comparable only to
substance abusers being comorbid for problem gambling. One might expect offenders to have a higher than average likelihood of being problem gamblers, since clinicians have found that a significant number of problem gamblers commit crimes to
support their gambling (p. 680).
In perhaps the largest study to date on gambling in the United States, the National
Gambling Impact Study Commission (NGISC 1999) reported significantly higher
arrest rates for problem and pathological gamblers than for non-gamblers. While
non-gamblers reported a 4 % lifetime arrest rate, the reported lifetime arrest rates
for gamblers were at least twice as high: low-risk gamblers, 10 %; at-risk gamblers,
21.1 %; problem gamblers, 36.3 %; and pathological gamblers, 32.3 %. Overall, the
literature is consistent with the findings of the NGISC: there is a strong correlation
between problem gambling and criminal behavior. Of course, factors other than
gambling may explain this too; as much as 75 % of problem gamblers have other
behavioral disorders (Petry, Stinson, and Grant 2005; Westphal and Johnson 2007).
Several other studies address the gambling–crime relationship using surveys of
problem gamblers (e.g., Blaszczynski and McConaghy 1994).
A number of “macro” studies—studies that examine aggregate rather than
individual-level data—have questioned whether increases in casino gambling activity in the United States are associated with increases in crime rates. Of course, any
relationship between pathological gambling and crime may not necessarily be due
solely to casino gambling. Nevertheless, it is useful to briefly discuss these studies.
The paper by Campbell and Marshall (2007) gives a detailed description of the
types of crimes that are sometimes associated with gambling. However, they do not
provide an empirical analysis. Several empirical studies have found that the spread
of casino gambling has led to increases in crime rates (Giacopassi and Stitt 1993;
Grinols and Mustard 2006; Stitt, Nichols, and Giacopassi 2003). However, such
findings usually hold only when the crime rate measure is based on the casino jurisdiction’s home population, i.e., when the population measure omits the tourists
from the population measure. Critics have argued that this measure necessarily
overstates the crime effect attributable to casinos (Albanese 1985; Curran and
Scarpitti 1991; Walker 2008c). Empirical studies that adjust the population for tourism generally find a weak or no relationship between casinos and crime (e.g., Reece
2010). This issue is examined at length in Chap. 17.
It is obvious from the literature—both in psychology “micro” and economics
“macro” studies—that the relationship between gambling and crime is an important
one. Indeed, this is perhaps one of the most important issues raised in debates over
the further expansion of legal gambling. Yet, the issue is not resolved empirically.
There does seem to be a general consensus that problem gamblers may have higher
propensities to commit crimes, but what about the majority of people who do not
have a gambling problem? The best evidence on these individuals may be from the
economic studies on casino gambling and crime, since the focus of those studies is
on overall crime rates associated with the spread of casinos, not just on problem
gamblers, which are so often the focus of studies in the gambling literature.

10.3
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Evidence on problem gambling risk factors and comorbid behaviors in the literature
is based on a variety of sources, including studies of members from the general
public, individuals who have been diagnosed as problem gamblers with one of various screening instruments, clinical studies of individuals in treatment, and Gamblers
Anonymous members. Many studies rely on small sample sizes or limited empirical
rigor, as noted above. Yet, the link between problem gambling and other problematic behaviors is well established.
Research further confirms that problem gamblers often have comorbid b ehaviors,
such as alcohol use disorders, drug abuse, compulsive shopping, etc. The comorbidity
issue has been a very important one, as numerous articles have been published on
the topic. For example, an entire issue of Journal of Gambling Studies was dedicated to comorbidity in 2003 (vol. 19, no. 3, 257–337). Another issue of the Journal
examined only gambling and alcohol use (vol. 21, no. 3, 223–361). Several recent
studies illustrate just how widespread comorbid behaviors are among problem gamblers. Petry, Stinson, and Grant (2005) estimate that 73 % of pathological gamblers
have other behavior problems. Westphal and Johnson (2007) estimate a similar
comorbidity prevalence rate of 77 %. There have been many studies on the comorbidity issue, and researchers’ understanding of it continues to develop.
The different risk factors for problem gambling have received significant attention in the literature. Johansson et al. (2009) summarize the research in this area.
Among the risk factors that they classify as well established are alcohol and drug
use, two issues which we examine in this chapter. The study by Ladouceur et al.
(1999) confirms the association between problem gambling and drug and alcohol
use, and shows that poor grades and delinquency may also be associated with problem gambling. The relationship between problem gambling and alcohol use disorders is examined by Grant, Kushner, and Kim (2002), Stewart and Kushner (2005),
and many others. Welte et al. (2004) provide further evidence of a relationship
between alcohol and drug use, and other risk factors for problem gambling, using a
large sample in the United States. Vitaro et al. (2001) take a more general look at the
risk factors of problem gambling, delinquency, and drug use among adolescents.
Huang et al. (2007) focus on problem gambling and related disorders among the US
college student-athletes. Other papers in the literature look at gambling behavior
and mood/anxiety disorders (e.g., el-Guebaly et al. 2006). Still others look at the
relationship between gambling and other problems, such as binge eating (Fischer
and Smith 2008) and impulsivity (Nower, Derevensky, and Gupta 2004).
The relationship between sexual behavior and gambling has not been addressed to
the extent of many other behaviors typically associated with problem gambling, such
as drinking and drug use (Petry 2000, 1090). However, the evidence that does exist
suggests that problem gamblers are more likely to engage in risky sexual behaviors
(Huang et al. 2007; Petry 2000). Grant and Steinberg (2005) examine the incidence of
compulsive sexual behavior among problem gamblers, and find a strong link.
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As mentioned above, many studies focus on samples of known problem gamblers or individuals in treatment for problem gambling or other problem behaviors.
For example, Feigelman et al. (1995) study problem gambling among methadone
patients. Other studies focus on how different comorbid behaviors affect the treatment of problem gambling. Stinchfield, Kushner, and Winters (2005), for example,
find that alcohol and substance abuse are associated with more serious gambling
problems, but they do not affect the effectiveness of problem gambling treatment.
Rush, Veldhuizen, and Adlaf (2007) focus on proximity to gambling venues and
access to treatment as factors affecting problem gambling prevalence.
As is clear from even this overview of the literature, gambling researchers have
undertaken study of many facets of problem gambling behavior. Recently published
work varies by sample source (general public, diagnosed problem gamblers, and
those in treatment; children, adolescents, and adults), sample size (under 50 to several thousand subjects), comorbid disorders and other behavioral issues examined
(alcohol, drugs, binge eating, impulsivity, delinquency/criminal behavior, risky or
compulsive sexual behavior, etc.), and, of course, empirical and survey methodologies. Research in this area continues to expand in numerous directions.

10.4

Data and Models

In this analysis we use a large nationally representative sample of young adults to
analyze gambling behavior and its relationship to criminal behavior, binge drinking,
drug use, and hiring prostitutes. The study represents an important contribution to the
literature because our data and empirical analysis enable us to control for many factors that may affect the behaviors of interest, but that have not been considered in
other published studies. In addition, since we have data on different types of gambling
behavior, our empirical model allows us to evaluate how different types of gambling
contribute to the propensity to commit crimes and engage in the other “vices” we are
studying. To our knowledge, our data source has never been used to study these
behaviors commonly associated with problem gambling behavior. The findings from
our study complement previous research in this area. We utilize a large number of
control variables and a large sample size, relative to many other studies, and we
believe our results provide an interesting contribution to the literature.
The National Longitudinal Study of Adolescent Health (Add Health)4 is a survey
of a US nationally representative sample of adolescent students in grades seven

4
This research uses data from Add Health, a program project designed by J. Richard Udry, Peter S.
Bearman, and Kathleen Mullan Harris, and funded by a grant P01-HD31921 from the National Institute
of Child Health and Human Development, with cooperative funding from 17 other agencies. Special
acknowledgment is due Ronald R. Rindfuss and Barbara Entwisle for assistance in the original design.
Persons interested in obtaining data files from Add Health should contact Add Health, Carolina
Population Center, 123 W. Franklin Street, Chapel Hill, NC 27516–2524 (addhealth@unc.edu). Many
of the studies that have used Add Health data are posted at http://www.cpc.unc.edu/projects/addhealth/
publications. See Harris et al. (2003) for a detailed description of the Add Health design.
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through twelve, from 134 schools. It includes a follow-up survey conducted when
the individuals were between 18 and 27 years old. Our study relies mostly on the
data from this last wave of the study, when the average age of respondents was 22.
The Add Health contains an initial in-school survey administered to 90,118
students for the 1994–1995 school year. Subsequently, there were three waves of in-
home surveys administered to many of the same students in 1994–1995, 1996, and
2001–2002, as well as two school administrator questionnaires, and a parents’ survey. The wave 1 in-home survey includes responses from 20,745 students and
approximately 18,000 parents. The wave 2 in-home survey contains information on
14,738 adolescents. The wave 3 in-home survey contains information on 15,197
individuals. The in-school and wave 1 and 2 in-home surveys cover health-related
behavior and life experiences, while the wave 3 in-home survey is targeted at evaluating academic, career, and personal outcomes for these individuals. Individuals who
participated in the in-home surveys were surveyed twice during the ages of 12
through 19 (waves 1 and 2), and again when most of the respondents were 18–27
years old (wave 3). In order to ensure a complete data set, we eliminated any individuals from the wave 3 survey who were missing any survey data. This adjustment
reduces our sample for the crime, drug use, and binge drinking analyses to 6,145
individuals—all of whom complete all three waves of the Add Health. For the prostitution analysis, an additional nine individuals were dropped, as they failed to
answer that specific question, leaving us with a sample of 6,136. Means and standard
deviations for other variables in the model do not vary across the two samples.
The Add Health survey is one of the most comprehensive sources of information on the US young adults available, and has been widely used in research. The
study includes self-reported data on a number of variables, including academic
performance, weight, relationships with parents, previous criminal behavior,
sexual activity, drinking and drug use, and relationships with peers. Generally,
interviewees answered questions asked by the interviewer who then recorded the
answer on a laptop computer. For sensitive questions interviewees entered answers
directly into the laptop. The primary benefits of using Add Health data for examining the relationship between gambling and crime, drug use, binge drinking, and
hiring prostitutes are that the sample is very large, it examines young adult gambling behavior and other relevant risky behaviors, the survey does not focus only
on problem or pathological gamblers, and it includes many questions other than
gambling behavior that may help explain criminal activity, drug use, binge drinking, and hiring prostitutes.

10.4.1

Data

Among a variety of other questions in the Add Health, respondents to the third wave
of the survey were asked about their gambling behavior, criminal behavior, any drug
or alcohol use, as well as sexual behavior. The survey questions dealing with gambling are reproduced in Table 10.1. Also included in the table are similar questions

Largest amount
behind

Other games
played

Add Health
Have you ever bought lottery
tickets, such as daily,
scratch-offs, or lotto?
Have you ever played casino tables
or video games for money—
such games as craps, blackjack,
roulette, slot machines, or video
poker?
Have you ever played any other
games, such as cards or bingo,
for money, bet on horse races or
sporting events, or taken part in
any other kinds of gambling for
money?
In all the time since you first started
any type of gambling, what
would you say was the largest
amount of money that you have
ever been behind across an entire
year of gambling? Options
include the following: none/never
gamble; loss < $100; $100–500;
$501–1,000; $1,001–5,000;
$5,001–10,000; loss > $10,000

DSM-IV

  2. What is the largest amount of money you
have ever gambled with on any one day?
Options include the following: never have
gambled; $1 or less; up to $10; up to $100;
up to $1,000; up to $10,000; more than
$10,000

SOGS
  1. Please indicate which of the following types
of gambling you have done in your lifetime.
For each type, mark one answer: “Not at all,”
“less than once a week,” or “once a week or
more.” Options include the following: played
cards for money; bet on horses, dogs, or other
animals; bet on sports; played dice games;
went to casino; played the numbers or bet on
lotteries; played bingo; played the stock and/
or commodities market; played slot
machines, or other gambling machines;
bowled, shot pool, etc. for money

10

Casino games
played

Question ID
(Used in
Table 10.2)
Lotto played

Table 10.1 Selected gambling-related questions from the Add Health, DSM-IV, and SOGS (similar questions are shown across rows)
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1. Is preoccupied with gambling (e.g.,
Have there ever been periods
preoccupied with reliving past
lasting 2 weeks or longer when
gambling experiences, handicapping
you spent a lot of time thinking
or planning the next venture, or
about your gambling experiences
thinking of ways to get money with
or planning out future gambling
which to gamble)
ventures or bets?
5. Gambles as a way of escaping from
Gamble to relieve
Have you ever gambled to relieve
problems or of relieving a dysphoric
feelings
uncomfortable feelings such
mood (e.g., feelings of helplessness,
as guilt, anxiety, helplessness,
guilt, anxiety, depression)
or depression?
6. After losing money gambling, often
Gamble to get even Has there ever been a period when,
returns another day to get even
if you lost money gambling
(“chasing” one’s losses)
one day, you would return
another day to get even?
9. Has jeopardized or lost a significant
Relationship
Has your gambling ever caused
relationship, job, or educational or
problems
serious or repeated problems
career opportunity because of
in your relationships with any of
gambling
your family members or friends?
Source: Clark and Walker (2009). Used with permission from Taylor & Francis

Thinking about
gambling

12. Have you ever argued with people you live
with over how you handle money?

  4. When you gamble, how often do you go back
another day to win back money you lost?
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from two well-known diagnostic instruments, the DSM-IV (American Psychiatric
Association 2000) and the South Oaks Gambling Screen (SOGS; Lesieur and
Blume 1987).5 Although the Add Health questions are not identically worded to the
DSM and SOGS questions, there are interesting parallels among questions.
Below we explain how the different questions from the Add Health, DSM-IV,
and SOGS were incorporated into our empirical model to help explain criminal
behavior, drug use, drinking, and hiring prostitutes by young adult gamblers.
One important issue to keep in mind is that the DSM-IV-TR and SOGS, among the
other more recently developed diagnostic instruments, are often administered to individuals presumed to or suspected of having a gambling problem. The Add Health
survey, on the other hand, was administered to a nationally representative sample, and
was not aimed at individuals who were suspected of having a gambling problem. The
Problem Gambling Severity Index (PGSI), for example, is designed for use with the
general public. However, its questions are formatted as “how much” rather than “yes/
no.” For this reason we do not compare Add Health questions to the PGSI criteria.
For this study we are using data primarily from the third wave of the Add Health
survey, with some demographic variables pulled from the earlier waves. There are
thousands of questions asked to participants in the Add Health survey. We have collected response data on those questions which we believe most closely relate to problem gambling behavior and our dependent variables, Serious crime, Binge drinking,
Hard drug use, and Pay for sex, which are defined in Table 10.2. The explanatory
variables used in our study, along with their descriptions and summary statistics, are
also presented in Table 10.2. The table also indicates the Add Health wave from which
the survey questions were taken. For the sake of brevity, Table 10.2 excludes a series
of state- and county-level variables that are included in the regressions.
Although the table describes each of the variables, several are worth highlighting.
First, note that roughly 15 % (927 of 6,145 individuals) of the sample admits to having
committed a crime over the past year (Serious crime, one of our dependent variables).
In addition, 7 % of the sample (430 individuals) admits to having used cocaine, crystal
meth, or another illegal drug over the past 30 days (Hard drug use). Roughly a third
of the sample (35 % or 2,151 individuals) reports binge drinking more than twice in
the last year. This number is perhaps not as large as it might seem, as the threshold for
Binge drinking is rather low—drinking five or more drinks in a row more than twice
in the past year. Only 2.4 % of the individuals in the sample (147) report having paid
someone to have sex with them in the last 12 months.
A large proportion of the survey respondents has gambled at some point in their
lifetime: 63 % (3,865 individuals) have played the lotto, about 50 % (3,048 individuals) have played casino games, and 43 % (2,612 individuals) have gambled in some
other form. When asked how much is the largest amount of money they have been down
from gambling over the course of a year, the average response was “less than $100.”

Other instruments are available, such as the DSM-IV-J and SOGS-RA, designed for juveniles and
adolescents. However, none of these instruments more closely parallels the Add Health questions
than the DSM-IV or the SOGS.
5
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Table 10.2 Variable definitions and summary statistics (n = 6,145)
Variable
Definition
Dependent variables
Serious crime
=1 if steal, break and enter, assault, sell
drugs, or fight, during past year; =0
otherwise
Binge drinking
During the past 12 months, on how
many days did you drink five or more
drinks in a row?
=1 if the individual reported binge
drinking more than twice; =0
otherwise
Pay for sex
During the past 12 months, how many
times have you paid for sex?
(Sample
=1 if individual reports paying for sex in
size = 6,136)
the last 12 months; =0 otherwise
Hard drug use
=1 if cocaine = 1, crystal = 1, or other
drugs = 1 (see below); =0 otherwise
Cocaine
During the past 30 days, how many
times have you used any kind of
cocaine?
=1 if individual reports using cocaine at
all over the last 30 days; =0 otherwise
Crystal meth
During the past 30 days, how many
times have you used crystal meth?
=1 if individual reports using crystal
meth at all over the last 30 days; =0
otherwise
Other drugs
During the past 30 days, how many
times have you used any of these
types of illegal drugs (LSD, PCP,
ecstasy, mushrooms, inhalants, ice,
heroin, or prescription medicines not
prescribed for you)?
=1 if individual reports using any of
these illegal drugs at all over the last
30 days; =0 otherwise
Add health gambling questions
DSM
=1 if yes to at least one of the four:
Thinking about gambling, Gamble to
relieve feelings, Gamble to get even,
Relationship problems; =0 otherwise
SOGS
=1 if yes to “Down over $500”, or if
“yes” to more than four of the
following: Lotto played, Casino
games played, Other games played,
Thinking about gambling, Gamble to
relieve feelings, Gamble to get even,
Relationship problems; =0 otherwise

Wave

Mean

(SD)

Third

0.151

(0.358)

Third

0.347

(0.476)

Third

0.024

(0.154)

Third

0.069

(0.253)

Third

0.031

(0.174)

Third

0.015

(0.121)

Third

0.048

(0.213)

n/a

0.022

(0.148)

n/a

0.021

(0.142)

(continued)
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Table 10.2 (continued)
Variable
Down $501–1,000

Definition

=1 if down $501–1,000 across 1 year of
gambling; =0 otherwise
Down
=1 if down $1,001–5,000 across 1 year
$1,001–5,000
of gambling; =0 otherwise
Down
=1 if down $5,001–10,000 across 1 year
$5,001–10,000
of gambling; =0 otherwise
Down $10,001 or
=1 if down $10,001 or more across 1
more
year of gambling; =0 otherwise
Lotto played
=1 if yes; =0 if no (see Table 10.1 for
definition)
Casino games
=1 if yes; =0 if no (see Table 10.1 for
played
definition)
Other games
=1 if yes; =0 if no (see Table 10.1 for
played
definition)
Largest amount
=0 if none/never gamble; =1 if
behind
down < $100; =2 if $100–500; =3 if
$501–1,000; =4 if $1,001–5,000; =5
if $5,001–10,000; =6 if > $10,000
(see Table 10.1 for definition)
=1 if yes; =0 if no (see Table 10.1 for
Thinking about
gambling
definition)
Gamble to relieve =1 if yes; =0 if no (see Table 10.1 for
feelings
definition)
Gamble to get even =1 if yes; =0 if no (see Table 10.1 for
definition)
Relationship
=1 if yes; =0 if no (see Table 10.1 for
problems
definition)
Demographic
Male
=1 if the individual is male; =0
otherwise
White
=1 if the individual reports being
Caucasian and reports that he/she is
not Hispanic; =0 otherwise
GPA
Math and English GPA
Vocab
Add Health Picture—Vocabulary Test
Score
South
=1 if individual lives in southern region
of the United States; =0 otherwise
West
=1 if individual lives in western region
of the United States; =0 otherwise
Midwest
=1 if individual lives in midwestern
region of the United States; =0
otherwise
Age
Individual’s current age
Education
Individual’s current education level
(years of school)
Work
Individual’s current work status, =1 if
working; =0 otherwise

Wave

Mean

(SD)

Third

0.020

(0.139)

Third

0.014

(0.117)

Third

0.002

(0.040)

Third

0.001

(0.029)

Third

0.629

(0.483)

Third

0.496

(0.500)

Third

0.425

(0.494)

n/a

0.758

(0.850)

Third

0.013

(0.114)

Third

0.005

(0.069)

Third

0.020

(0.138)

Third

0.004

(0.066)

n/a

0.483

(0.500)

n/a

0.613

(0.487)

First
First

2.697
102.89

(0.942)
(14.03)

Third

0.259

(0.438)

Third

0.274

(0.446)

Third

0.313

(0.464)

Third
Third

21.770
13.415

(1.665)
(1.949)

Third

0.720

(0.449)
(continued)
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Table 10.2 (continued)
Variable

Definition

Wave

Mean

(SD)

Welfare

=1 if the individual currently received
welfare; =0 otherwise
Individual’s current annual income (in
US dollars)
=1 if the individual is currently married;
=0 otherwise
=1 if the individual has ever been
expelled from school; =0 otherwise

Third

0.036

(0.187)

Third

13833.55 (16460.13)

Third

0.147

(0.354)

Third

0.062

(0.240)

Income
Married
Expelled
Parents and family
Children 0–6

Number of children in the household
Third 0.306
under the age of 6
Children 6–12
Number of children in the household
Third 0.114
aged between 6 and 12
First
0.458
Disapprove college =1 if strong parental disapproval if
adolescent does not attend college;
=0 otherwise
First
0.494
Neighborhood
=1 if parent moved to neighborhood
because of school system; =0
otherwise
Brilliant
=1 if parent believes adolescent being
First
0.626
brilliant is top priority; =0 otherwise
First
0.204
Project help
=1 if parent recently aided adolescent
with school project; =0 otherwise
First
0.469
Grade talk
=1 if parent recently spoke with
adolescent about grades; =0
otherwise
Single parent
=1 if single-parent household; =0
First
0.267
otherwise
Parent graduate
=1 if parent graduated from college; =0 First
0.263
otherwise
Parent works
=1 if parent is employed outside the
First
0.764
home; =0 otherwise
Curfew
=1 if parent has strict weekend curfew
First
0.665
for adolescent; =0 otherwise
Weekly dinners
Number of days per week adolescent has First
4.666
dinner with family
First
2.289
Religion
Measure of family attendance at
religious services (0 = no attendance,
1 = weekly, 2 = monthly, 3 = yearly)
No monitor
=1 if parent does not monitor friends of First
0.053
adolescent; =0 otherwise
Older sibling
=1 if older sibling in household; =0
First
0.383
otherwise
Household income Household income (in thousands of US First
49.579
dollars)
Source: Clark and Walker (2009). Used with permission from Taylor & Francis

(0.652)
(0.412)
(0.498)

(0.500)

(0.484)
(0.403)
(0.499)

(0.442)
(0.440)
(0.425)
(0.472)
(2.451)
(1.202)

(0.224)
(0.486)
(54.219)
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Relatively few respondents gave a positive answer to any of the other gambling questions listed in Table 10.1: Thinking about gambling (1.3 % or 80 individuals),
Gambling to relieve feelings (0.5 % or 31 individuals), Gamble to get even (2 % or 123
individuals), and Relationship problems (0.4 % or 25 individuals).
We created a series of dichotomous variables to partition the Largest amount
behind variable from the Add Health. These resulting new variables provide more
detailed information on the extent to which the Add Health respondents have lost
money gambling. As noted above, relatively few respondents reported being down
a significant amount of money. Approximately 3.7 % of survey respondents (227
individuals) indicated being down at least $501 during a particular year. About
1.4 % (86 individuals) indicated that they have been down a maximum of between
$1,001 and $5,000 during a particular year. Only 0.1 % (six individuals) indicated
being down more than $10,000 during a particular year.
Finally, we created variables to account for a positive response to the Add Health
questions that were closely related to the DSM-IV and SOGS criteria listed in Table 10.1.
The variable DSM is scored with a 1 if a respondent gives an affirmative response to at
least one of the four Add Health questions of Thinking about gambling, Gamble to
relieve feelings, Gamble to get even, and Relationship problems. If the respondent does
not give a positive response to any of the four criteria, the DSM variable is scored with
a 0 for that respondent. As shown in Table 10.2, 2.2 % (or 135) of the respondents gave
an affirmative response to at least one of the four questions considered in DSM. The
SOGS variable is recorded as a 1 if the Add Health respondent had a Largest amount
behind response of 3, 4, 5, or 6 (that is, being behind by at least $501), or if he/she gave
an affirmative response to more than four of these variables: Lotto played, Casino games
played, Other games played, Thinking about gambling, Gamble to relieve feelings,
Gamble to get even, and Relationship problems. Otherwise, the respondent gets a 0 for
the SOGS variable. Approximately 2.1 % of Add Health respondents (129 people)
received an affirmative score on the SOGS variable.
The DSM and SOGS variables are included in order to allow us to determine
how Add Health respondents may compare to individuals if they were evaluated
under the DSM-IV and SOGS instruments. Importantly, we are not claiming that the
DSM and SOGS variables we created replicate the actual instruments. First, the
Add Health items are not worded the same as items in the DSM or the SOGS.
Second, the Add Health contains only four items similar to those in the DSM, and
only four items similar to those in SOGS. Clearly, we are not suggesting that the
Add Health is a substitute for either diagnostic tool. Rather, we are simply suggesting that there are some potentially interesting parallels with some of the survey
items, and that a person who affirms our DSM or SOGS criteria may be more likely
to be diagnosed as a problem gambler.
The other variables in the model, as shown in Table 10.2, are related to the individual’s demographic information which may be expected to have an impact on the
propensity to commit crimes, use drugs, binge drink, and, perhaps, to pay for sex.
These include income, education, school performance, employment, and marital
status. Additional variables accounting for aspects of the survey respondent’s
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parental and family situation are also included in the model. For the sake of
brevity I do not discuss the parental and familial variables here.

10.4.2

Models

In order to test whether gambling has a significant impact on criminal acts, drug use,
binge drinking, or hiring prostitutes, we posit a series of linear probability models
to explain these behaviors, measured as Serious crime, Hard drug use, Binge drinking, and Pay for sex:
Pr (Serious crimei =1) = b 0 + b1 Gamblingi + b 2 Xi
+ b3 State / county controls + bi

(10.1)

Pr (Hard drug usei =1) = b 0 + b1 Gamblingi + b 2 Xi
+ b3 State / county controls + bi

(10.2)

Pr ( Binge drinkingi =1) = b 0 + b1 Gamblingi + b 2 Xi
+ b3 State / county controls + bi

(10.3)

Pr ( Pay for sexi =1) = b 0 + b1 Gamblingi + b 2 Xi
+ b3 State / county controls + bi

(10.4)

As listed in Table 10.2, Serious crime equals 1 if, during the year prior to taking
the wave 3 survey, the individual says he/she committed any of these crimes: stealing, breaking and entering, assault, selling drugs, or fighting. Hard drug use equals
1 if, within the year prior to taking the survey, the individual used any of the following drugs: cocaine, crystal meth, LSD, PCP, ecstasy, mushrooms, inhalants, ice,
heroin, or prescription medicines not prescribed for them. Binge drinking equals 1
if the individual reported binge drinking (drinking five or more drinks in a row)
more than twice in the last 12 months. Finally, Pay for sex equals 1 if the individual
reported paying for sex in the last 12 months.
A linear probability model is designed to explain and predict the likelihood that
the event measured in the dependent variable will occur. In this case, we use the
variety of right-side variables to explain and predict the likelihood than an individual will have committed a crime, used drugs, binge drank, or paid for sex, in the
time period leading up to their wave 3 survey. We are particularly interested in the
role that gambling behavior may have on the dependent variables. The linear probability model provides more reliable results than simple correlations, for example,
as it attempts to control for many other factors that might explain the propensity to
engage in the activities we test. Therefore, the specific effect of gambling on these
behaviors is isolated in this type of model.

10

126

Gambling, Crime, Binge Drinking, Drug Use, and Hiring Prostitutes

The explanatory variables in (10.1–10.4) are described in turn. The variables
c ontained in Xi are listed in Table 10.2 under “Demographic” and “Parents and
Family” headings. Some of these variables are “current,” from wave 3 of the Add
Health, while others are from the respondents’ adolescence (wave 1). The Xi variables
are intended to control for many factors or effects that may contribute to or reduce the
likelihood of engaging in crime, drug use, binge drinking, and hiring prostitutes.6
The State/County controls variables include a variety of state- and county-level
data on population demographics (e.g., income, unemployment, poverty rate),
designed to control for state- and county-specific population characteristics. For the
sake of brevity, I do not list these variables or their results. Of particular interest in
our study, the Gamblingi variables are intended to measure the individuals’ current
gambling practices.

10.5

Results

The results are divided into two subsections. I first present the crime results, and
then the results on drug use, binge drinking, and hiring prostitutes.

10.5.1

Results for Gambling and Crime

Our models highlight the extent to which Add Health survey respondents’ gambling
activities can explain their propensity to commit serious crimes as young adults.
The results from the four different versions of (10.1) are presented in Table 10.3.
I discuss each model in turn.
The first model includes all of the gambling-related questions from the Add
Health survey in a linear probability model to explain criminal activity within the
year prior to the wave 3 Add Health survey being administered. The results of model
1 indicate that when respondents report having lost larger amounts of money there
is a significant positive impact on the propensity to commit serious crimes. In particular, moving up by one category in the Largest amount behind variable increases
the probability a person will commit a crime by about 4.7 %. This result is strongly
significant (1 % level). This finding is certainly consistent with previous studies,
which report that problem gamblers who lose large amounts of money often turn to
criminal behavior to support their gambling.
The other statistically significant variable in model 1 is Other games played,
which includes all forms of gambling other than lottery and casino games. This
result was positive at the 1 % level, indicating that individuals who have played
other than lotto or casino games were almost 6.3 % more likely to commit crimes
later in life. Taken together with the lack of significance of the Lotto played and

The dependent variable Serious crime is included in Xi for (10.2–10.4). Similarly, drug use variables are included in Xi for (10.1).
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Table 10.3 The effects of gambling on crime (dependent variable is Serious crime)
Variable
Lotto played
Casino games played
Other games played
Largest amount behind
Thinking about gambling
Gamble to relieve feelings
Gamble to get even
Relationship problems
Down $501–1,000
Down $1,001–5,000
Down $5,001–10,000
Down $10,001 or more
DSM

Model 1
−0.0101
(0.0115)
−0.0043
(0.0123)
0.0632*
(0.0115)
0.0474*
(0.0095)
−0.0851
(0.0752)
0.0909
(0.1122)
0.0535
(0.0607)
−0.0631
(0.1120)

Model 2

Model 3

Model 4

0.1546*
(0.0441)
0.2753*
(0.0534)
0.2401
(0.1597)
0.2573
(0.2043)
0.1694*
(0.0419)

SOGS

0.2167*
(0.0438)
Sample size
6,145
6,145
6,145
6,145
Notes: Coefficients are listed with standard errors below in parentheses. All variables included in
Xi and State controls are included in each model, but their results are omitted for brevity
Source: Clark and Walker (2009). Used with permission from Taylor & Francis
*Indicates statistically significant at the 1 % level

Casino games played variables, this result is interesting. Contrary to what is
commonly believed, the Add Health survey data suggests that gamblers other than
casino and lotto gamblers are more likely to commit crimes. Of course, these results
are based on the general public and not on a sample limited to problem gamblers.
The other gambling variables in model 1 were statistically insignificant.
Respondents who reported being preoccupied with gambling, who gambled to relieve
“uncomfortable” feelings, who returned another day to get even, or whose gambling
created problems with family members were not found to be more likely to commit
crimes than individuals who did not report such gambling-related characteristics.
Model 2 includes dummy variables for the different ranges of money lost
gambling, which were part of the Largest amount behind question from model 1.
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These variables replace the Add Health gambling questions from the first model.
Survey respondents who reported being down between $501 and $5,000 have a statistically significant higher propensity to commit crimes. Individuals indicating
gambling losses of between $501 and $1,000 were about 15 % more likely than the
average respondent to commit a serious crime. The effect is even larger for individuals who admitted being behind between $1,001 and $5,000 during a particular year.
These people were 27.5 % more likely than the average respondent to commit a
serious crime. Both results are statistically significant at the 1 % level. These results
are interesting, and they make intuitive sense. Individuals who have lost more money
are more likely to need to find an alternative source of funding, ceteris paribus. The
magnitude of this effect remains high for losses above $5,000, but the coefficients
are not statistically significant. This lack of significance is likely due to the fact that
only 0.3 % of the sample (or 18 of 6,145 individuals) had losses that large.
In models 3 and 4 we are examining individuals who gave positive responses to
Add Health questions that were similar to some of the criteria from the DSM-IV or
the SOGS. That is, in these models, the explanatory gambling variables include a
bundle of conditions. The DSM variable in model 3 counts individuals who affirm
at least one of the last four conditions discussed for model 1 (Thinking about gambling, Gamble to relieve feelings, Gamble to get even, or Relationship problems).
These people are about 17 % more likely than the average respondent to commit a
serious crime. This result confirms that individuals who have at least one of these
four of the DSM criteria—individuals who are perhaps more likely to be diagnosed
as problem gamblers—are more likely to commit crimes.
Finally, the results of model 4 support the above results. Like the DSM variable, the
SOGS variable in model 4 tests a combination of Add Health questions. These questions
are similar to some of the questions found in the SOGS instrument. As shown in
Table 10.2, the SOGS variable tracks individuals who were down at least $501, or if they
gave affirmative responses to at least four of the remaining criteria (aside from Largest
amount behind) from model 1. The result of model 4 indicates that these individuals are
over 21 % more likely than the average survey respondent to engage in criminal activity.
Considering all four models, our results strongly suggest that higher gambling losses
increase the probability that an individual will commit a crime. Individuals who give
affirmative responses to multiple questions similar to some of those found on the
DSM-IV and SOGS diagnostic instruments are also statistically more likely to engage
in crime than the average Add Health wave 3 survey respondent.
Next we ran each model separately for females and males in the sample to determine whether there were notable differences between them. These results are shown
in Table 10.4.
There are several interesting differences between the sexes. In particular, model 1
for the females in the sample indicates a negative and significant impact of “thinking
about gambling” and “relationship problems” on crime, as well as a significantly
positive effect of “gambling to relieve feelings.” None of these variables was significant in model 1 for males or in the full sample. In model 2, we also find some significant differences in the gambling loss variables, with females actually having negative
signs on two of the categories (Down $1,001–5,000 and Down $10,001 or more).

Down $5,001–10,000

Down $1,001–5,000

Down $501–1,000

Relationship problems

Gamble to get even

Gamble to relieve feelings

Thinking about gambling

Largest amount behind

Other games played

Casino games played

Variable
Lotto played

Model 1
Female
−0.0016
(0.0116)
−0.0075
(0.0123)
0.0262**
(0.0121)
0.0154
(0.0106)
−0.3418**
(0.1358)
0.6303***
(0.1900)
0.0499
(0.1321)
−0.4786*
(0.2477)
Male
−0.0219
(0.0184)
−0.0051
(0.0194)
0.0817***
(0.0179)
0.0538***
(0.0127)
−0.0511
(0.0745)
0.0333
(0.1135)
0.0106
(0.0668)
−0.1121
(0.1025)
0.1722*
(0.0938)
−0.1222**
(0.0486)
0.3885
(0.3650)

Model 2
Female

0.1560***
(0.0478)
0.1838***
(0.0545)
0.1998
(0.1606)

Male

Model 3
Female

Table 10.4 The effects of gambling on crime, female and male respondents (dependent variable is Serious crime)
Male

Model 4
Female

(continued)
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Model 1
Female
Male
−0.0664*
(0.0357)

Model 2
Female
0.5064***
(0.1921)

Male

0.1533
(0.1130)

Model 3
Female

0.1403***
(0.0430)

Male

0.0657
(0.1141)
3,174

Model 4
Female

0.1710***
(0.0450)
2,971

Male

10

Sample size
3,174
2,971
3,174
2,971
3,174
2,971
Note: Coefficients are listed with standard errors below in parentheses
All variables included in Xi and State controls are included in each model, but their results are omitted for brevity
Source: Clark and Walker (2009). Used with permission from Taylor & Francis
*Indicates statistically significant at the 10 % level, **at the 5 % level, and ***at the 1 % level

SOGS

DSM

Down $10,001 or more

Variable

Table 10.4 (continued)
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Again here, however, the positive and significant results for males have offset the
results for females, and the full model results are consistent with the males’ results.
Finally, in models 3 and 4, the results for males are significant, while for females the
DSM and SOGS variables are not. Again here, the results in the full model (Table 10.3)
are due to the males in the sample. These gender differences vis-à-vis the full results
suggest that gambling affects males’ propensity to commit crimes more than females’.
Only 8 % of our sample of females (259 of 3,174) admitted to committing a serious
crime, while 22.5 % of the males (669 out of 2,971) did. This is consistent with the
fact that males commit more crimes than females, in general, but the Add Health data
do not provide a basis on which to further analyze the gender differences.

10.5.2

 esults for Gambling and Binge Drinking, Drug Use,
R
and Hiring Prostitutes

We test three additional specifications based on variations of the Gamblingi
variables. In model 5, gambling is measured using the variables Lotto played,
Casino games played, and Other games played, as defined in Table 10.1. These
variables take a value of 1 if the respondent indicated having played the relevant
game(s). In models 6 and 7, gambling is measured using the DSM and SOGS
variables, respectively, as explained above and in Table 10.2. The models highlight
the extent to which Add Health survey respondents’ gambling activities can explain
their propensities to use drugs, binge drink, or pay for sex as young adults.
The results from the three variations on (10.2–10.4) are presented in Table 10.5.
We discuss the models of each dependent variable in turn.
10.5.2.1

Hard Drug Use

The first model on drug use (model 5) includes the three types of gambling questions (Lotto played, Casino games played, and Other games played) from the Add
Health survey in a linear probability model to explain drug use within the month
prior to the wave 3 Add Health survey being administered. The results of model 5
indicate that when respondents report having gambled on “other games” (i.e., not
lotto or casino games) they are more likely to have used drugs in the last 30 days.
The coefficient on the variable Other games played is 0.02 and is statistically significant at the 1 % level, indicating that if the individual engaged in gambling outside a casino the probability that they use drugs increases by 2 percentage points.
The mean value for drug use is 0.069, so a 2 percentage point increase translates to
a 30 % increase in the probability that an individual will use drugs. The other gambling variables in model 5 were statistically insignificant.
In models 6 and 7 we are examining individuals who gave positive responses to
Add Health questions that were similar to some of the criteria from the DSM-IV or the
SOGS. That is, in these models, the explanatory gambling variables include a bundle
of conditions. The DSM variable in model 6 counts individuals who affirm at least one

Dependent variable = hard drug use
Dependent variable = binge drinking
Dependent variable = pay for sex
Model 5
Model 6
Model 7
Model 5
Model 6
Model 7
Model 5
Model 6
Lotto played
0.0051
–
–
0.0146
–
–
−0.0007
–
(0.0069)
(0.0131)
(0.0027)
Casino games 0.0090
–
–
0.0731***
–
–
0.0041*
–
played
(0.0075)
(0.0137)
(0.0025)
Other games
0.0208***
–
–
0.0920***
–
–
0.0017
–
played
(0.0073)
(0.0133)
(0.0027)
DSM
–
0.0577*
–
–
0.1094***
–
–
0.0636**
(0.0299)
(0.0390)
(0.0270)
SOGS
–
–
0.0508*
–
–
0.0928**
–
–
(0.0313)
(0.0413)
Sample size
6,145
6,145
6,145
6,145
6,145
6,145
6,136
6,136
Note: Coefficients are listed with standard errors in parentheses
All variables included in Xi and State/county controls are included in each model, but their results are omitted for brevity.
Source: Walker, Clark, and Folk (2010). Used with permission from Digital Scholarship@UNLV
*Indicates statistically significant at the 10 % level, **at the 5 % level, and ***at the 1 % level
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0.0628**
(0.0281)
6,136

–

–

10

–

Model 7
–
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of the four variables: Thinking about gambling, Gamble to relieve feelings, Gamble to
get even, and Relationship problems. In model 6, the coefficient on DSM is 0.058.
Given the mean for Hard drug use is 0.069, the DSM coefficient implies that individuals to which the DSM variable applies are almost 84 % more likely than the average
Add Health respondent to have used hard drugs. This result confirms that individuals
who endorse at least one of the four DSM criteria—individuals who are perhaps more
likely to be diagnosed as problem gamblers—are much more likely to use hard drugs.
Finally, the results of model 7 support the above results. Like the DSM variable,
the SOGS variable in model 7 tests a combination of Add Health questions. These
questions are similar to some of the questions found in the SOGS instrument. As
shown in Table 10.2, the SOGS variable tracks individuals who were down at least
$501, or if they gave affirmative responses to at least four of the following criteria:
Lotto played, Casino games played, Other games played, Thinking about gambling,
Gamble to relieve feelings, Gamble to get even, and Relationship problems. The
coefficient on SOGS is 0.051; relative to the mean of 0.069, this indicates that SOGS
respondents are 73 % more likely than the average respondent to use hard drugs.
10.5.2.2

Binge Drinking

When using Binge drinking as the dependent variable, the results of model 5 indicate
that when respondents report having gambled inside or outside of a casino they are
more likely to have binge drunk more than twice in the last year. The coefficient on
the variable Casino games played is 0.07 and is statistically significant at the 1 %
level, indicating that if the individual engaged in casino gambling the probability that
they binge drink increases by 7 percentage points. The mean value for binge drinking
is 35 %, so a 7 percentage point increase translates to a 20 % increase in the probability that an individual will binge drink. The coefficient on the variable Other games
played is 0.09 and is also statistically significant at the 1 % level. This coefficient
translates to a 26 % increase in the probability that the individual will binge drink.
Model 6 uses the DSM variable, as described above, to explain binge drinking.
The coefficient of 0.11 indicates that individuals for whom our DSM criterion
applies are about 31 % more likely than the average respondent to binge drink (the
mean value of Binge drink is 0.35). The results of model 7 support the DSM results
from model 6. The coefficient on SOGS is 0.09, a statistically significant result at
the 1 % level. Since the mean value of Binge drink is 0.35, this coefficient implies
that individuals who affirm the SOGS criterion are over 26 % more likely than the
average respondent to binge drink.
10.5.2.3

Hiring Prostitutes

The last three columns of Table 10.5 contain the results of estimating models 5
through 7 with Pay for sex as the dependent variable. The results for model 5 indicate that individuals who gamble in casinos are significantly more likely to have
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Table 10.6 Gambling and hiring prostitutes: Males only

Lotto played
Casino games played
Other games played
DSM
SOGS

Dependent variable = pay for sex
Model 5
Model 6
−0.0003 (0.0059) –
0.0085* (0.0053)
–
−0.0003 (0.0053) –
–
0.0677**
(0.0303)
–
–

Model 7
–
–
–
–

0.0654**
(0.0305)
Sample size (# of individuals)
2,965
2,965
2,965
Notes: Coefficients are listed with standard errors in parentheses. All variables included in Xi and
State/county controls are included in each model, but their results are omitted for brevity
Source: Walker, Clark, and Folk (2010). Used with permission from Digital Scholarship@UNLV
*Indicates statistically significant at the 10 % level, and **at the 5 % level

paid for sex. The coefficient on Casino games played is 0.004, which is statistically
significant at the 10 % level. Given about 2.4 % of the Add Health respondents
acknowledged that they had paid for sex in the past year, the coefficient indicates
that casino patrons are almost 17 % more likely than the average survey respondent
to have paid for sex in the past year.
As with drug use and binge drinking, model 6 for Pay for sex focuses on the DSM
variable. The coefficient on DSM is 0.06, indicating that if an individual affirms the
DSM criterion the probability that he/she has paid for sex increases by 6 percentage
points. This result is statistically significant at the 5 % level. Given the mean value of
the Pay for sex variable, 0.024, this implies that the individual to whom the DSM variable applies is over 2.6 times (260 %) as likely as the average survey respondent to
hire a prostitute. Model 7 for Pay for sex, shown in the rightmost column of Table 10.5,
shows a similar result as in model 6. The coefficient on SOGS is also roughly 0.06.
As in model 6, this coefficient indicates that the SOGS-affirmative respondents are
more than 2.6 times as likely as the average respondent to have paid for sex.
Since men are perhaps more likely than women to hire prostitutes, we also run
the Pay for sex models using only the male respondents from Add Health. The
sample size is 2,965. The results of these models are presented in Table 10.6.
The results in the male-only model are consistent with those found in the full
model (Table 10.5). The magnitudes and significance for the DSM and SOGS models are not different from the full model. However, the magnitude of the coefficient
on Casino games played in the male-only sample doubles to 0.0085, which is also
significant at the 10 % level. This result indicates that men who gamble in casinos
are 17 % more likely to pay for sex than those respondents who do not gamble at
casinos. (The mean value for Pay for sex is 0.05 for the males in the sample.) This
particular result is no different than the result in the full model. These results suggest that, as expected, men are driving the results for the full sample.

10.6 Conclusion
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Conclusion

We have tested the effects of gambling behavior and indicators of problem gambling on the likelihood that Add Health respondents engage in crime, use hard
drugs, binge drink, or pay money for sex. Our results suggest that individuals who
gamble, and more significantly, those who are more likely to be diagnosed with
gambling problems, are more likely to also engage in these other behaviors. These
results are consistent with other published research. This may not be surprising,
however. Individuals who gamble enjoy taking risks. So it may be perfectly consistent that they would be more likely than the non-gambling public to engage in other
forms of risky behaviors.
The crime results are particularly interesting, since one of the most serious concerns in jurisdictions with casinos or considering legalizing them is the impact of
casinos on crime. Although the results indicate that survey respondents who are
more involved with gambling are more likely to engage in criminal acts, interestingly, our significant results are found for non-lottery and non-casino gamblers.
Considering all three models on Hard drug use (10.2), our results strongly suggest
that individuals who give affirmative responses to multiple questions similar to some
of those found on the DSM-IV and SOGS diagnostic instruments are also statistically
more likely to engage in drug use than the average Add Health wave 3 survey respondent. Interestingly, the results from model 1 on drug use apply only “Other games
played,” not to casino or lotto players. One possible explanation of this is that the
average age of wave 3 respondents is around 22; about 75 % of the respondents were
at least 21 years old. Fully one-quarter of the survey respondents were not of legal age
to gamble in a casino at the time they completed wave 3 of the Add Health.
Our results on (10.3) for Binge drinking imply that individuals who give affirmative responses to multiple questions similar to some of those found on the DSM-IV
and SOGS diagnostic instruments are also statistically more likely to engage in
binge drinking than the average wave 3 survey respondent.
The results on Pay for sex are perhaps most interesting, as this issue has rarely
been addressed in the gambling literature. Taken as a group, the models for (10.4)
suggest that individuals who gamble at casinos, and who may be more at risk to be
diagnosed as problem gamblers, are significantly more likely than the average Add
Health respondent to pay for sex. Perhaps casinos create an atmosphere where risky
behavior is acceptable: alcohol is often consumed and it is sometimes provided free
to casino patrons. Prostitutes may be more likely to congregate at casinos since
casino patrons may have large amounts of cash with them. When we isolate the sex
models to males only, we find that the effect of potential problem gambling, as indicated by our DSM and SOGS variables, is much stronger—by a factor of 2.6. This
result is consistent with the risk-taking behavior exhibited by gambling.
Our results confirm what more focused studies on problem gamblers have found:
links between problem gambling, crime, drug use, and other risky behaviors. Our
results are based on a relatively large and representative sample of young adults in
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the United States. Thus, our analysis complements the literature by showing that
comorbid behaviors are not confined to individuals diagnosed with or in treatment
for problem gambling. I believe ours to be one of the largest samples used in a study
of this type. This is also one of few studies to examine a link between gambling and
hiring prostitutes.
Although our models test the effect of gambling behavior on criminal behavior,
hard drug use, binge drinking, and hiring prostitutes, it must be emphasized that our
analysis does not allow us to rule out these relationships running in the opposite
direction as well. Indeed, the direction of causation among coexisting disorders
continues to be an important, unresolved issue in the literature, as indicated by
Stewart and Kushner (2005), among others. Our analysis here does not address the
issue of why these behaviors are linked, but it does provide evidence that gambling
behavior among the US young adults is often associated with criminal activity, drug
use, binge drinking, and hiring prostitutes. But individuals with “problem” levels of
these coexisting behaviors represent a miniscule percentage of the population.
Rather than further analyzing prevalence issues, future research in this area should
attempt to answer the “why” question and what types of treatments and policies
could help alleviate such problems.

Chapter 11

Gambling and Attention Deficit Hyperactivity
Disorder

11.1 Introduction
We continue the analysis of the Add Health data used in Chap. 10 to examine the
relationship between gambling behaviors and attention deficit hyperactivity disorder (ADHD). ADHD is a neurobehavioral condition, affecting 3–10 % of youth and
persisting into adulthood in 30–50 % of cases (Richters et al. 1995; Smalley et al.
2003). ADHD accounts for a third to a half of all referrals to child mental health
services and is characterized by developmentally inappropriate behaviors, low frustration tolerance, impulsivity, poor organization, distractibility, and a lack of concentration (Richters et al. 1995).
The DSM-IV (American Psychiatric Association 2000) posits three subtypes of
ADHD: (a) Inattentive type, marked by disorganization, distractability, and inability
to sustain attention over time; (b) Hyperactive–Impulsive type, marked by psychomotor agitation and an inability to restrain speech or behavior; and (c) Combined
type, marked by characteristics of both groups.
Individuals with ADHD, particularly the Hyperactive–Impulsive subtype, typically disregard future consequences and prefer small, immediate rewards to larger,
delayed rewards (Crone, Vendel, and vanderMolen 2003; Ernst et al. 2003; Luman
et al. 2005). Similar findings have been reported in studies of problem gamblers
(Dixon, Jacobs, and Sanders 2006; Goudriaan et al. 2004; Petry 2001, 2003), who
demonstrate preferences for immediate rewards that result in larger losses and for
present experiences without regard for future and past events. In one study, higher
scores on measures of impulsivity and disordered gambling severity proved the biggest predictors of the high levels of delay discounting, irrespective of age, gender,

The material in this chapter is based on Clark C, L Nower, and DM Walker. 2013. The relationship of
ADHD symptoms to gambling behavior: Results from the National Longitudinal Study of Adolescent
Health. International Gambling Studies 13(1): 37–51. Used with permission from Taylor & Francis.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_11,
© Springer Science+Business Media New York 2013
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years of education, substance abuse treatment, and/or cigarette smoking history
(Alessi and Petry 2003). Notably, disordered gamblers with ADHD exhibit a
significantly lower capacity to delay gratification than those without ADHD, despite
similar levels of sustained attention (Rodriguez-Jiminez et al. 2006).
The literature suggests, therefore, that heightened impulsivity, which is a hallmark of both the Hyeractive–Impulsive subtype of ADHD and disordered gamblers, heightens the risk of youth developing gambling problems. Studies have
reported that adolescents with gambling problems endorse higher numbers of
ADHD symptoms (Derevensky et al. 2007), and those with Hyperactivity–
Impulsivity type ADHD are more likely than those with Combined-type ADHD
to have gambling problems (Faregh and Derevensky 2011). In addition, those who
report childhood ADHD symptoms that persist into young adulthood experience
greater gambling problem severity than those with no ADHD or nonpersistent
ADHD (Breyer et al. 2009).
Blaszczynski and Nower (2002) have suggested that the combination of neurobiological vulnerabilities, impulse dysregulation, and ADHD symptoms are
characteristic of one specific etiological subtype of problem gamblers. In support, a growing number of investigations highlight the relationship among these
factors. For comprehensive reviews, see Goudriaan et al. (2004), Petry (2005),
and Shah, Potenza, and Eisen (2004). Recent investigations regarding decisionmaking suggest that some gamblers have selective cognitive dysfunction, due to
deficits in the orbitofrontolimbic circuitry, that predispose them to disorder
before the advent of identifiable psychopathology (Grant et al. 2011). Such
deficits in disordered gamblers are characterized not only by reward seeking but
also by heightened levels of impulsivity and sensation-seeking, the use of
maladaptive stress coping strategies (Blaszczynski and Nower 2002; Derevensky
and Gupta 2004; MacLaren et al. 2012; Nower, Derevensky, and Gupta 2004)
and impaired risk assessment and decreased reward sensitivity that may result
in adverse consequences (Goudriaan et al. 2006). Similarly, hyperactive children suffer persistent problems of over-activity, poor school performance,
defiant behavior, peer rejection, and discipline problems leading to impaired
relationships and consequent low self-esteem (Diamantopoulou et al. 2007;
Richman, Hope, and Mihalas 2010), factors that are also characteristic of a subset of problem gamblers (Nower and Blaszczynski 2003).
Despite these findings, few studies have investigated a potential relationship
between ADHD and disordered gambling or the prevalence and characteristics of
individuals with those co-occurring disorders in a large representative sample. This
study uses a US longitudinal and nationally representative sample to examine the
relationship among retrospectively reported childhood ADHD symptoms and young
adult disordered gambling behaviors. It is hypothesized that youth who endorse
Hyperactive–Impulsive subtype ADHD symptoms as children will endorse more
symptoms of disordered gambling as young adults.
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11.2 Data
In this chapter we analyze data from the National Longitudinal Study of Adolescent
Health (Add Health), the data set used in Chap. 10. Unlike many general population
surveys, wave 3 of the Add Health collected information on both ADHD and
gambling-related behaviors in a large, nationally representative sample. During
wave 3 interviews, participants were asked to answer eight questions related to lifetime disordered gambling severity. As shown in Table 10.1, the gambling questions
loosely parallel some items in two widely used clinical diagnostic tools for disordered gambling: the DSM-IV (American Psychiatric Association 2000) and the
South Oaks Gambling Screen (SOGS) (Lesieur and Blume 1987).
In addition, the survey also included a set of retrospective questions reflective of
the diagnostic criteria for ADHD from the DSM-IV (American Psychiatric
Association 2000). Participants were asked to think back to when they were 5–12
years of age and to indicate which statements best described their symptoms and
behaviors during that time. Table 11.1 presents the list of relevant Add Health questions by ADHD subtype (hyperactivity, impulsivity or inattention).
Table 11.2 lists the gambling behavior indicator variables we created (DSM and
SOGS, introduced and explained in Chap. 10) and the ADHD type variables we
created (Combined type, Hyperactive–Impulsive type, and Inattentive type) from the
Add Health survey data, which are explained in detail below. Table 11.2 also shows
the relevant demographic control variables. Most of the variables included here
were also shown in Table 10.2, but the analysis in this chapter uses subsamples of
males and females. Therefore, Table 11.2 shows the mean values and standard deviations for the full sample and, separately, for males and females. For variables that
take the value of 0 or 1 (dummy variables), the mean values can be interpreted as the
probability that an individual respondent is identified with that characteristic. As in
the previous chapter, to ensure a complete data set for analysis, we eliminated all
participants who were missing any pertinent survey data. This adjustment reduced
our sample to 6,145 participants. As indicated in Table 11.2, the wave 3 Add Health
participants include 48.3 % (n = 2,971) males, and 51.7 % (n = 3,174) females. The
average age of participants was 21.7 years.
Most of the individuals who are identified with gambling variables DSM or SOGS
are men (around 4 % of the men in our sample); few are women (about 0.5 % of the
women in our sample). Men are also more likely to be identified by our ADHD variables. Other demographic and socioeconomic variables are shown in the last section
of Table 11.2. For the sake of brevity I do not discuss all of these variables here.

11.2.1 Gambling Behavior Variables
A large proportion of the survey participants indicated they had gambled at some
point in their lifetimes: 62.9 % (n = 3,865) played the lotto; 49.6 % (n = 3,048)
played casino games; and 42.5 % (n = 2,612) reported gambling in some other form.
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Table 11.1 Add health ADHD symptom questions
Question
ADHD type
You failed to pay close attention to details or made careless mistakes
Inattention
in your work.
You had difficulty sustaining your attention in tasks or fun activities.
Inattention
You didn’t listen when spoken to directly.
Inattention
You didn’t follow through on instructions and failed to finish work.
Inattention
You had difficulty organizing tasks and activities.
Inattention
You avoided, disliked, or were reluctant to engage in work requiring
Inattention
sustained mental effort.
You lost things that were necessary for tasks or activities.
Inattention
You were easily distracted.
Inattention
You were forgetful.
Inattention
You fidgeted with your hands or feet or squirmed in your seat.
Hyperactivity
You left your seat in the classroom or in other situations when being
Hyperactivity
seated was expected.
You felt restless.
Hyperactivity
You had difficulty doing fun things quietly.
Hyperactivity
You felt “on the go” or “driven by a motor.”
Hyperactivity
You talked too much.
Hyperactivity
You blurted out answers before the questions had been completed.
Impulsivity
You had difficulty awaiting your turn.
Impulsivity
Source: Clark, Nower, and Walker (2013). Used with permission from Taylor & Francis

About 43.5 % of those who gambled (n = 2,642) reported losing “less than $100”
over the course of a year. However, approximately 3.6 % (n = 227) reported being
“down” at least $501 during a particular year. Relatively few participants gave a
positive answer to any of the other gambling questions: Thinking about gambling
(1.3 %, n = 80); Gambling to relieve feelings (0.5 %, n = 31); Chasing gambling
losses (2.0 %, n = 123); and relationship problems (0.4 %, n = 25).
In order to test the relationship of ADHD symptoms to potentially problematic
gambling behaviors, we created two gambling indicators (DSM and SOGS, as discussed in Chap. 10 and above), which are the dependent variables in our empirical
analysis. These indicators represent different combinations of the Add Health gambling questions discussed above and listed in Tables 10.1 and 11.2.
As explained in Chap. 10, DSM was scored with a “1” if a participant gave an
affirmative response to at least one of the four Add Health questions of Thinking about
gambling, Gambling to relieve feelings, Chasing losses, and Relationship problems.
If the participant gave a negative response to all four criteria, the DSM variable was
scored with a “0” for that participant. As shown in Table 11.2, about 2.2 % of the
participants gave an affirmative response to at least one of the four questions included
in DSM. (That is, the mean value for DSM denotes probability p = 0.022.)
In the case of the SOGS variable, it was recorded as a “1” if the Add Health
participant indicated a Largest amount behind response of 3, 4, 5, or 6 (that is, being
behind by at least $501), or if s/he gave an affirmative response to more than four of

Variable
Definition
Add Health gambling questions
Down more than $500
=1 if down more than $500 across 1 year of gambling; 0
otherwise
Lotto played
=1 if yes; 0 if no (see Table 10.1 for definition)
Casino games played
=1 if yes; 0 if no (see Table 10.1 for definition)
Other games played
=1 if yes; 0 if no (see Table 10.1 for definition)
Largest amount behind
=0 if none/never gamble; =1 if down < $100; =2 if $100–500;
=3 if $501–1,000; =4 if $1,001–5,000; =5 if $5,001–
10,000; =6 if > $10,000 (see Table 10.1 for definition)
Thinking about gambling
=1 if yes; 0 if no (see Table 10.1 for definition)
Gamble to relieve feelings
=1 if yes; 0 if no (see Table 10.1 for definition)
Chasing losses
=1 if yes; 0 if no (see Table 10.1 for definition)
Relationship problems
=1 if yes; 0 if no (see Table 10.1 for definition)
Gambling indicator variables
DSM
=1 if yes to at least one of the four: Thinking about gambling,
Gamble to relieve feelings, Chasing losses, Relationship
problems; =0 otherwise
SOGS
=1 if yes to “Down over $500”, OR if “yes” to more than
four of the following: Lotto played, Casino games played,
Other games played, Thinking about gambling, Gamble to
relieve feelings, Chasing losses, Relationship problems
ADHD variables
Combined Type ADHD
=1 if the individual stated that six or more of the Inattention
behaviors listed in Table 11.1 occurred often or very often
between the ages of 5 and 12 years old AND that six or
more of the Hyperactivity–Impulsivity behaviors listed in
Table 11.1 occurred often or very often between the ages
of 5 and 12 years old

Table 11.2 Variable definitions and summary statistics

0.065

(0.187)
(0.483)
(0.500)
(0.494)
(0.850)

(0.114)
(0.069)
(0.138)
(0.066)
(0.148)

(0.142)

(0.437)

0.036
0.629
0.496
0.425
0.758

0.013
0.005
0.020
0.004
0.022

0.021

0.258

0.326

0.039

0.041

0.025
0.007
0.036
0.008

0.650
0.552
0.526
0.944

Males
Mean

Full sample
Mean (SD)

(0.469)

(0.193)

(0.198)

(0.155)
(0.086)
(0.186)
(0.091)

(0.477)
(0.497)
(0.499)
(0.979)

(0.246)

(SD)

0.193

0.004

0.005

0.003
0.002
0.004
0.001

0.610
0.442
0.330
0.584

0.009
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(0.071)

(0.050)
(0.047)
(0.066)
(0.025)

(0.488)
(0.497)
(0.470)
(0.662)

(0.095)

Females
Mean (SD)

11.2
141

Definition

=1 if the individual stated that six or more of the Hyperactivity–
Impulsivity behaviors listed in Table 11.1 occurred often or
very often between the ages of 5 and 12 years old
Inattentive Type ADHD
=1 if the individual stated that six or more of the Inattention
behaviors listed in Table 11.1 occurred often or very often
between the ages of 5 and 12 years old
Demographic and socioeconomic variables
Male
=1 if the individual is male
White
=1 if the individual reports being Caucasian and reports
that he/she is not Hispanic
GPA
Math and English GPA
Vocab
Add Health Picture—Vocabulary Test Score
South
Individual lives in southern region of United States
West
Individual lives in western region of United States
Midwest
Individual lives in midwestern region of United States
Age
Individual’s current age
Education
Individual’s current education level
Work
Individual’s current work status
Welfare
=1 if the individual currently received welfare
Income
Individual’s current income
Married
=1 if the individual is currently married
Serious Crime
=1 if steal, break and enter, assault, sell drugs, or fight,
during past year; 0 otherwise
Expelled
=1 if the individual has ever been expelled from school
Sample size (individuals)
Source: Clark, Nower, and Walker (2013). Used with permission from Taylor & Francis

Hyperactive–Impulsive Type
ADHD

Variable

Table 11.2 (continued)

0.099

(0.293)

(0.374)

(0.500)
(0.487)
(0.942)
(14)
(0.438)
(0.446)
(0.464)
(1.665)
(1.949)
(0.449)
(0.187)
(16,460)
(0.354)
(0.358)
(0.240)

0.095

0.168

0.483
0.613
2.697
103
0.259
0.274
0.313
21.770
13.415
0.720
0.036
13,834
0.147
0.151
0.062
6,145

0.091
2,971

2.564
104
0.255
0.273
0.316
21.892
13.259
0.744
0.008
15,647
0.121
0.225

1
0.621

0.188

Males
Mean

Full sample
Mean (SD)

(0.287)

(0.958)
(14)
(0.436)
(0.445)
(0.465)
(1.662)
(1.917)
(0.437)
(0.090)
(16,822)
(0.326)
(0.418)

–
(0.485)

(0.391)

(0.299)

(SD)

0.034
3,174

2.821
102
0.262
0.274
0.311
21.655
13.560
0.697
0.063
12,136
0.172
0.082

0
0.605

0.150

0.090

(0.181)

(0.911)
(14)
(0.440)
(0.446)
(0.463)
(1.660)
(1.968)
(0.460)
(0.242)
(15,930)
(0.377)
(0.274)

–
(0.489)

(0.357)

(0.286)

Females
Mean (SD)
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these variables: Lotto played; Casino games played; Other games played; Thinking
about gambling; Gamble to relieve feelings; Chasing losses; Relationship problems. Otherwise, the participant was coded as “0” for the SOGS variable.
Approximately 2.1 % of Add Health participants received an affirmative score to
SOGS.
While the two indicator variables contain elements similar to the DSM or
SOGS criteria, it should be emphasized (as it was in Chap. 10) that the Add Health
survey did not ask specific DSM or SOGS questions. Our purpose in creating the
indicators is to have multiple gambling-related criteria to highlight those participants from the Add Health survey who endorsed items similar to those on commonly administered measures of disordered gambling severity. We utilized all
gambling-related Add Health questions to inform our analyses, but those indicators do not include all symptoms from the SOGS or DSM criteria required for
diagnostic assessment.

11.2.2 ADHD Symptom Variables
We used the ADHD-related questions from the Add Health survey (refer to
Tables 11.1 and 11.2) to create three variables: Hyperactive–Impulsive type,
Inattentive type, and Combined type. These variables are created to be consistent
with the Center for Disease Control’s diagnostic criteria, which are taken from the
DSM-IV (American Psychiatric Association 2000). The Add Health survey
included questions that asked respondents whether they had experienced the various ADHD associated behaviors between the ages of 5 and 12 years. As per the
DSM-IV, if a respondent endorsed six (6) or more symptoms of hyperactivity–
impulsivity between the ages of 5 and 12 years, and indicated that the symptoms
occurred either “often” or “very often,” then the respondent is classified as exhibiting Hyperactive–Impulsive type symptoms. Similarly, to be classified as exhibiting
Inattentive type symptoms, the respondent must endorse at least six (6) symptoms,
indicating that they occurred often or very often when the person was between 5
and 12 years old. Finally, those who endorsed six (6) or more of each type (i.e., at
least 12 symptoms total) are classified as exhibiting Combined type ADHD symptoms. If an individual is classified with Combined type, they are not classified in
either of the other two categories. Table 11.2 defines these variables and presents
their summary statistics.
Notably, the Add Health questions identify individuals who endorse symptoms
of ADHD, but the data do not address whether or not these participants were ever
actually diagnosed with or treated for an attentional disorder. About 25.8 % of the
sample (n = 1,585; 32.6 % of males and 19.3 % of females) reported symptoms
consistent with Combined type ADHD. In contrast, 9.5 % (n = 584; 9.9 % of males
and 0.9 % of females) reported symptoms consistent with Hyperactive–Impulsive
type ADHD only. That is, they endorsed at least six of the Hyperactive–Impulsive
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type symptoms, but did not endorse at least six of the Inattentive type symptoms.
Finally, 16.8 % (n = 1,032; 18.8 % of males and 15.0 % of females) reported at least
six Inattentive type ADHD symptoms, but did not endorse at least six of the
Hyperactive–Impulsive type symptoms.
In summary, 25.8 % of our sample reported Combined type symptoms; 9.5 %
reported Hyperactive–Impulsive type symptoms; and 16.8 % of our sample reported
Inattentive type ADHD symptoms.

11.3 Model
The analysis estimated the relationship of ADHD-type variables on the gambling
behaviors, represented in the variables DSM and SOGS, controlling for the impact
of a variety of demographic and socioeconomic variables (see Table 11.2). To test
the relationship of ADHD symptoms to the gambling behaviors, we estimate the
following linear probability model for each gambling indicator variable, similar to
the models from the previous chapter:

Prob. (Gambling Indicatori = 1) = b0 + b1ADHD Typei
+ b2 Demographicsi + e i

(11.1)

The dependent left-side variable is the probability that the survey participant
affirmed the gambling indicator variable (DSM or SOGS). The β0 represents a common term. The ADHD Type variable provides data on whether the participant is
categorized into one of the three ADHD type categories. The Demographicsi variables we include are some from the Add Health survey that have been identified in
previous studies as relevant to disordered gambling symptoms (National Research
Council 1999; Petry 2005). These demographic and socioeconomic variables are
listed and defined at the bottom of Table 11.2. In addition, as a robustness check we
estimate logistic regression models with the same dependent and independent variables as those listed in (11.1), because a linear model is not necessarily the ideal
model for estimating a probability in all contexts.
The models were tested with six different specifications for each model type
(linear probability and logistic), three for each gambling Indicator variable, with
each model including one of the ADHD type variables. Thus, we have 12 separate
models. This empirical strategy helps us to isolate which ADHD types impact the
gambling behaviors represented by the Indicator variables. (We also ran the model
including all three ADHD categories in a single model; the results are similar to
those reported here.) Of note, the models were run using our full sample; as shown
in Table 11.2, although there are more females in the full sample, almost all of the
participants with a positive response on the gambling indicator variables are males
(4.1 % of men (=122) for DSM, and 3.9 % (=116) for SOGS; only 0.5 % (=16) and
0.4 % (=13) of women, respectively).
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Table 11.3 The effects of adolescent ADHD symptoms on young adult gambling behaviors
Dependent variable = DSM
Dependent variable = SOGS
Model 1
Model 2
Model 3
Model 1
Model 2
Model 3
Linear probability model
0.0095
–
–
0.0068
–
–
Combined
(0.0051)
(0.0047)
Type
ADHD
0.0169*
–
–
0.0222*
–
Hyperactive– –
(0.0081)
(0.0042)
Impulsive
Type
ADHD
–
–
−0.0104*
–
–
−0.0014*
Inattentive
(0.0047)
(0.0043)
Type
ADHD
Logistic regression
0.0031
–
–
0.0020
–
–
Combined
(0.0019)
(0.0015)
Type
ADHD
0.0069*
–
–
0.0084*
–
Hyperactive– –
(0.0035)
(0.0037)
Impulsive
Type
ADHD
–
–
−0.0037*
–
–
−0.0034*
Inattentive
(0.0016)
(0.0013)
Type
ADHD
Sample size 6,145
6,145
6,145
6,145
6,145
6,145
Notes: Coefficients (or marginal effects for logistic regressions) are listed with standard errors in
parentheses. Other variables included in the models are omitted from the table for brevity
Source: Clark, Nower, and Walker (2013). Used with permission from Taylor & Francis
*Indicates statistical significance at the 0.05 level or better

11.4 Results
Our models estimate the relationship of ADHD-related symptoms in childhood and
gambling behaviors later in young adulthood. The results from the 12 versions of (11.1)
are presented in Table 11.3. The top panel shows the linear probability model and bottom panel shows the logistic regression results. The first column of Table 11.3 shows the
estimated effect of a participant experiencing Combined type ADHD symptoms on their
probability of later exhibiting the gambling behaviors represented by our DSM variable.
In Columns 2 and 3 we report the effects for Hyperactive–Impulsive type ADHD and
Inattentive type ADHD symptoms. The self-reported Combined-type ADHD symptoms proved insignificant in predicting future gambling behaviors. However, the
Hyperactive–Impulsive type symptoms were statistically significant predictors of gambling behavior, with a coefficient of 0.0169. This indicates that the probability that that
an individual will report the gambling behaviors associated with DSM is 1.69 percentage points higher for individuals who self-reported Hyperactive–Impulsive type ADHD
symptoms in childhood than for the rest of the sample. This is a relatively large effect
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given that only 2.2 % of the sample reports the behaviors represented by DSM. The third
row of the table shows the results for the Inattentive type ADHD symptoms. We find a
negative, statistically significant effect, with a coefficient of −0.0104. This suggests that
individuals who identify themselves with the Inattentive type ADHD symptoms are less
likely than the rest of our sample to identify with the gambling behaviors captured by the
DSM variable.
The results obtained from our logistic regressions for DSM reinforce the findings
obtained from the linear probability model. Both the Hyperactive–Impulsive type
and Inattentive type variables are statistically significant, and have the same signs as
in the linear probability model. The marginal effect associated with Hyperactive–
Impulsive type ADHD symptoms is 0.0069, which supports the conclusion that
individuals who suffer from these symptoms are more likely to report the type of
gambling behaviors represented by DSM. The marginal effect for the Inattentive
type ADHD symptoms is −0.0037.
The three right-most columns of Table 11.3 contain the results of estimating the
effect of self-reported ADHD symptoms on the probability of an individual reporting
the gambling behaviors associated with the SOGS variable. The results for Hyperactive–
Impulsive type ADHD in the linear probability model were very similar when using the
SOGS measure of gambling behavior as the dependent variable. A coefficient of 0.0222
on Hyperactive–Impulsive type ADHD symptoms proved statistically significant. This
coefficient indicates that individuals who self-report Hyperactive–Impulsive type
ADHD symptoms were much more likely than the rest of the sample to exhibit the
gambling behavior measured by SOGS. The Combined-type variable was again insignificant in predicting SOGS; as before, the Inattentive type variable is negative and significant (coefficient of −0.0014) in predicting SOGS. Once again, we find that the results
of our logistic regressions support the findings of our linear probability model for SOGS.
When using logistic regression, Hyperactive–Impulsive type ADHD symptoms were a
statistically significant, positive predictor of SOGS gambling behaviors (coefficient of
0.0084). The logistic regression model for the Inattentive type variable was negative and
significant, as with the linear probability model.
All four approaches (the two estimation techniques and the two measures of
gambling behavior) indicate that individuals who have suffered from Hyperactive–
Impulsive type ADHD symptoms are much more likely to exhibit gambling behaviors indicative of disordered gambling. Those individuals who indicated Inattentive
type ADHD symptoms are statistically significantly less likely than the rest of the
sample to exhibit the gambling behaviors captured by our indicators.

11.5 Discussion and Conclusion
The analysis in this chapter focuses on the relationship of retrospective reports of
childhood ADHD symptoms to gambling behaviors in young adults. Analysis of the
Add Health data provided evidence, indicating that youths who reported symptoms
consistent with Hyperactive–Impulsive type ADHD from ages 5 to 12 years were
significantly more likely than those without those ADHD symptoms to later report
clinical characteristics of disordered gambling, large past-year losses and/or multiple
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forms of gambling as young adults (ages 18–27). However, those individuals who
reported symptoms similar to those for Inattentive type ADHD were significantly less
likely than those without those symptoms to later report symptoms associated with
disordered gambling. We find no relationship between Combined type ADHD symptoms and the gambling behaviors we examined.
This study lends limited support to the relationship of the Hyperactive–Impulsive
subtype of ADHD to gambling behavior. It is the first investigation of these relationships
in a large, nationally representative sample of young adults, adding to the existing literature which is primarily derived from small samples and clinical populations of gamblers
or youths with ADHD. These findings suggest that the impulsivity and hyperactivity
characteristic of a subset of youths with ADHD symptoms may be related to the impulse
dyscontrol characteristic of disordered gambling. Conceptually, the behavioral reinforcement schedule of gambling, combined with the sensory and mental stimulation of
select games, should appeal to youth with hyperactive features. In addition, youths characterized by impulsivity should also be at increased risk for disordered gambling,
because the inability to delay gratification and/or engage in reasoned decision-making
in the face of mounting losses could lead to gambling problems. Similarly, there is a
dissociative phenomenon that occurs with passive forms of gambling like video games
that also require the ability to sit and attend to a machine over time. Those who are inattentive would likely lack the drive and/or the focus to engage in either form of gambling
behavior for a significant period of time, becoming bored with passive forms of gambling and too distracted when playing action games that require focus and recall to play.
These findings are consistent with prior studies that examined linkages among ADHD
subtypes and disordered gambling, and highlight the need to uniformly examine comorbidity by subtypes to avoid misleading findings, e.g., see Breyer et al. (2009).
Replication studies with diverse samples are necessary to confirm findings due to
three main limitations of this study. As discussed, the gambling indicators were
identified based on their similarity to questions utilized in clinical diagnostic instruments. It is unknown whether results would differ had the Add Health questions
included actual diagnostic criteria that would have provided a complete measure of
gambling problem severity. In addition, the answers were not based on a diagnostic
assessment of the participants but, rather, on respondent self-reporting which may
not accurately reflect findings in a clinical assessment. Similarly, ADHD symptomatology was assessed retrospectively by asking participants to recall and identify
symptoms and behavior from ages 5 to 12, the responses are limited by the potential
effect of recall bias, combined with the subjective nature of symptom endorsement
that fails to account for frequency and severity across participants.
The results of this study underscore the need for further investigation of the
potential biological underpinnings of both disorders and for clinicians to screen for
gambling as well as other high risk behaviors in youth who display impulsive and/or
hyperactive symptoms consistent with ADHD and high levels of impulse dysregulation. Protocols used for treating hyperactivity and impulsivity in youths with ADHD
should also include gambling education and evaluate for treatment needs. Future
studies should include both longitudinal and diagnostic assessment, and, ideally, a
neurobiological and/or genetic component to aid in better identifying the multifactorial etiology of gambling disorder in youths with ADHD symptomatology.

Chapter 12

Overview of Part II

In the previous three chapters, we have examined some problem behaviors that are
often associated with casino gambling. Overall, the empirical analyses in these
chapters suggest that individuals who engage in gambling are more likely than nongamblers to engage in the other risky behaviors studied.
In Chap. 9 we examined county-level data on drunk-driving fatalities, and found
that rural casinos tend to increase the level of alcohol-related traffic fatalities, while
urban casinos actually have a negative impact on drunk-driving fatalities. The best
explanation of this is that the rural casinos tend to increase the miles driven, so there
is an increase in accidents. Since many casinos offer free alcohol to patrons, this
result is perhaps not surprising. In urban areas, there are transportation options, such
as taxis or buses, so casino patrons who have drank have other options for getting
home.
Chapter 10 used a nationally representative survey of young adults to examine
the relationship between gambling behaviors and other problematic behaviors,
including crime, binge drinking, hard drug use, and hiring prostitutes. Perhaps
unsurprisingly, we find that individuals who engage in gambling generally are more
likely to engage in these other activities. However, one interesting finding is that the
link between gamblers and criminal activity was for non-lottery, non-casino gamblers. The same group is more likely to use hard drugs. However, casino gamblers
are more likely to binge drink and pay for sex, compared to individuals who engage
in other forms of gambling.
In Chap. 11 we use the same survey of young adults to analyze the relationship
between gambling behavior and ADHD symptoms. We found a statistically significant positive relationship between hyperactive–impulsive-type ADHD symptoms
and the measured gambling behaviors. There was a small negative relationship
between gambling and inattentive-type ADHD symptoms, and no relationship
between gambling behaviors and the combined-type ADHD criteria.
Part II contains mainstream economic analyses of gambling and related behaviors. Interestingly and perhaps unsurprisingly, these results are fairly consistent with
much of the psychology literature on the same relationships.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_12,
© Springer Science+Business Media New York 2013
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Overview of Part II

In Part III we move back to a more traditional economics discussion, focusing on
the “social costs” often associated with legalized casinos and gambling. Over the
past two decades these issues have been the subject of very interesting political and
academic debate.

Part III

Negative Socioeconomic Impacts
of Gambling

Chapter 13

The Social Costs of Gambling

Perhaps the most controversial issue surrounding the casino legalization debate is
the “social costs” that accompany gambling. The casino industry maintains that its
product is simply a form of entertainment like going to movies and football games,
and consumers are willing to pay a price for entertainment.1 But many researchers
argue that gambling is fundamentally different from other forms of entertainment
because gambling, unlike movies and football games, can lead to addiction. As noted
in Chap. 10, the prevalence rate of disordered gambling has been estimated to be
between 0.4 and 2.0 % of the general population.
Disordered gamblers are purported to inflict high costs on society.2 These costs
may offset the potential economic benefits that casinos may provide. Studies in
which researchers estimate the “social costs” of pathological gambling have been
important evidence in debates concerning the virtues of legalized gambling.3
As would be expected, different investigators have arrived at different conclusions
regarding the magnitude of these costs. As a consequence, the social cost issue has
been hotly debated in the gambling literature. Recent academic conferences have
been dedicated to the issue, illustrating its importance and controversy.4

The material in this chapter is based on Walker DM, and AH Barnett. 1999. The social costs of
gambling: An economic perspective. Journal of Gambling Studies 15(3): 181–212. Used with
permission from Springer.
1

The development of gambling from “vice” to accepted entertainment is chronicled by McGowan
(2001).
2
The social costs usually discussed in the literature refer to those caused primarily by disordered
gamblers. This is what is meant by “social costs” and the “social costs of gambling.”
3
It is important to keep in mind that social costs need not result only from legal gambling. The
discussion here is not meant to be limited to government-sanctioned forms of gambling.
4
Two such conferences were the Whistler Symposium (2000, Whistler, BC, Canada), the papers of
which were published in Journal of Gambling Studies, 2003, and the 5th Annual Alberta Conference
on Gambling Research (2006, Banff, Alberta, Canada), some papers from which were published in
Smith, Hodgins, and Williams (2007).
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_13,
© Springer Science+Business Media New York 2013
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The one fundamental problem that characterizes most social cost studies is the
omission of a clear statement of what is being measured. No one clearly defines
“social costs.” Instead of starting with objective criteria for what constitutes a
social cost, most authors have adopted an ad hoc approach asserting that some
activities constitute costs to society and then quantifying the impact of those
activities.
Goodman’s work (1994a) was one of the most comprehensive at the time of its
publication. In his estimate of the social costs of gambling, Goodman includes estimates for income lost by gamblers who lose their jobs, the costs of prosecuting and
incarcerating those who commit crimes to support gambling habits, and contributions from family members and others who “bail out” gamblers. In addition to these,
he lists other costs that are not as easily quantifiable:
impaired judgment and efficiency on the job, lost productivity of spouses, unrecovered
loans to pathological gamblers, divorces caused by gambling behavior, added administrative costs in programs like unemployment compensation, the costs of depression and physical illnesses related to stress, lower quality of family life and increased suicide attempts by
gamblers and spouses of pathological gamblers. (Goodman 1994a, 63–64)

Other authors have lists of costs that vary slightly. Table 13.1 presents a partial
list of the alleged social costs of gambling, along with some of the authors who have
addressed the issue.
Importantly, none of the researchers listed has defined exactly what constitutes a
“social cost.” The failure of analysts to use a conceptually sound criterion for
identifying social costs has led to a capricious classification of some behavioral
consequences of gambling as social costs and the inappropriate omission of other
consequences from social cost calculations. A clear and explicit definition of
“social cost” must be a starting point for any attempt to quantify the negative effects
of gambling.

13.1

Chapter Outline

The purpose of this chapter is to explain the economic perspective on social costs
and to critique the gambling literature in light of this perspective. Using the economics paradigm, the measurement of social costs becomes more objective and less
a function of researcher whims, preferences, emotional reactions, and political
biases. The chapter is organized into five additional sections. Section 13.2 presents
the economic definition of “social cost.” In Sect. 13.3 basic economic tools are used
to model social costs. Section 13.4 lists and describes many of the legitimate social
costs identified in earlier studies. Section 13.5 is an explanation of why several
potential effects of pathological gambling cannot be properly defined as social
costs. Section 13.6 concludes the chapter.
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Table 13.1 Alleged social costs of gambling, and relevant papers
Alleged social costs
(1) Income lost from missed work
(2) Decreased productivity on the job
(3) Depression and physical illness related
to stress
(4) Increased suicide attempts
(5) Bailout costs
(6) Unrecovered loans to pathological gamblers
(7) Unpaid debts and bankruptcies
(8) Higher insurance premiums resulting from
pathological gambler-caused fraud
(9) Corruption of public officials
(10) Strain on public services
(11) Industry cannibalization
(12) Divorces caused by gambling

Partial list of sources that address social costs
Anielski (2008)
Boreham, Dickerson, and Harley (1996)
Office of Planning (FL) (1995)
Gazel (1998)
Goodman (1994a, 1994b, 1995a, 1995b)
Grinols (1994a, 1994b, 2004)
Grinols and Mustard (2001)
Grinols and Omorov (1996)
Gross (1998)
Kindt (1994, 1995)a
LaFalce (1994)
Ladd (1995)
Lesieur (1995)
National Gambling Impact Study
Commission (1999)
National Opinion Research Center (1999)
Nower (1998)
Politzer, Morrow, and Leavey (1985)
Tannenwald (1995)
“Task Force” (1990)
Thompson (1996, 1997)
Thompson, Gazel, and Rickman (1997, 1999)
US House (The National Impact of Casino
Gambling Proliferation 1995)
Zorn (1998)
Source: Walker and Barnett (1999). Used with permission from Springer
a
Kindt’s work should perhaps not even be listed here, as it lacks any hint of scientific rigor

13.2

The Economic Definition of “Social Cost”

There are a number of consequences of gambling that are viewed by some, if not most,
individuals as undesirable; many of these are listed in Table 13.1. Unfortunately,
many of the “obvious” or “common sense” social costs, upon closer examination,
cannot legitimately be considered social costs. Indeed, common sense alone is not an
adequate criterion for the determination of what constitutes a social cost. A more objective criterion is required if social cost studies are to be taken seriously.5 The obvious
question then is what criteria should be used for classifying the consequences of human
behavior as social costs. Welfare economics provides one answer to this question.
5

Just as objective criteria are useful in estimating the prevalence of pathological gambling, objective criteria are important for the measurement of social costs. Harberger (1971, 785) makes this
point in the context of welfare economics in general and cost–benefit analyses in particular: “Just
as the road-construction standards that a team of highway engineers must meet can be checked by
other highway engineers, so the exercise in applied welfare economics carried out by one team of
economists should be subject to check by others.”
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The definition of social cost is a reduction in social real wealth. The term “wealth”
does not simply refer to money stock. Instead, it refers to whatever is valued by individuals. For example, suppose an action harms some members of society and benefits
no one. The social cost of the action in this case is the sum of the amounts by which
real wealth is reduced for those who are harmed. Suppose, on the other hand, that an
action harms some members of society (say by taxing away part of their income) and
benefits others (say by providing them with income transfers). Assume further that
the collective harm to those made worse off is equal to the gains of the beneficiaries.
Since the gains for some members of society are equal to the losses of others, the level
of social real wealth is unchanged, and the action produces no social cost or benefit.
This definition of a social cost has not been arbitrarily chosen. It is rooted in the
Pareto criterion.6 The Pareto criterion states that a change in the state of the world
improves social welfare (i.e., produces a social benefit) when that change makes at
least one member of society better off while making no one else worse off (Layard
and Walters 1978, 30). Obviously, this criterion does not provide a practical guide
to welfare calculations since any conceivable policy change is likely to leave someone worse off. However, a variant of the Pareto criterion, first proposed by Kaldor
(1939) and later by Hicks (1940), can provide guidance in such calculations.
The Kaldor–Hicks criterion states that a change in the state of the world improves
social welfare if the change “would enable the gainers to compensate the losers while
continuing to gain themselves. The compensation need only be hypothetical, and a
Kaldor–Hicks improvement offers only a potential Pareto improvement” (Layard
and Walters 1978, 32). On the other hand, a given change in the state of the world
reduces welfare (i.e., produces a social cost) when those who gain from the change
do not have gains sufficient to fully compensate those who lose. In other words, if a
change in the state of the world reduces the wealth of some members of society more
than it increases the wealth of others, then the aggregate wealth of society is reduced
and a social cost (in the amount of the difference) is produced by the change.
A change in the state of the world that simply redistributes wealth from some
persons to others without changing the sum of wealth for all individuals taken
together would produce neither a social cost nor a social benefit. Such redistributions would make some individuals better off and others worse off, but society
would be no worse off.7 This neutrality of wealth transfers in welfare applies even
when the transfers are involuntary.8

6

The concept is named for Vilfredo Pareto, an early twentieth-century economist. The Pareto criterion is the central concept in welfare economics. A full understanding of the meaning of social
costs, as economists use the term, requires an understanding of this concept.
7
To be strictly correct, interpersonal utility comparisons are problematic. In applied welfare studies, economists nevertheless typically assume that all individuals have approximately identical
utility functions. Given this assumption, it is possible to draw unambiguous welfare implications
(i.e., measures of social benefits and costs) by aggregating individuals’ willingness to pay for
policy changes.
8
For related discussions, see Baumol and Oates (1988), Bhagwati (1983), Bhagwati, Brecher, and
Srinivasan (1984), Johnson (1991), Krueger (1974), Mueller (1989), Posner (1975), Tollison
(1982), and Tullock (1967).
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The definition of social cost as a reduction in social real wealth can be illustrated
using the basic tools of microeconomics.9 Using this framework, the social costs of
gambling become clearer, which may help lead researchers toward a consensus.
Using the production possibilities frontier (PPF) and indifference curve (IC) framework explained in the Appendix, we can represent optimality as the point of tangency between the PPF and highest possible IC. A “social cost” can be represented
as an inefficient situation in which production and consumption occur under the
initial PPF or on a lower PPF–IC.

13.3.1

The Definition Applied

Tullock (1967) used the now famous example of theft to illustrate the concept of
social cost. Theft is a transfer of wealth that does not represent a social cost with no
net change in the value of resources. Landsburg offers a succinct explanation of
Tullock’s point:
stolen property does not cease to exist. When a television set is moved from one house to
another, it remains as reliable a source of entertainment as it ever was. This is true even
when the new recipient of those services is a thief or a dealer in stolen property. (Landsburg
1993, 97–98)

The transfer of wealth from victim to thief may be unfortunate and is certainly
inequitable from the perspective of most members of society. Nevertheless, the
value of the stolen property is simply a transfer between thief and victim that does
not change aggregate social real wealth.10
However, there are two social costs associated with theft. First, crime may
impose “psychic costs” on the victim that are unrelated to the pecuniary value of
the lost property. For example, the victim may feel violated and fearful after a
theft.11 Second, the existence of theft creates behavior geared toward preventing
involuntary wealth transfers.12 Because some people engage in theft, others in

9

This type of exposition is used by Dixit and Grossman (1984). A slightly more technical presentation would include a discussion of relative prices, input coefficients, and preferences. See any
intermediate microeconomics text for more details on the foundations of these models.
10
Grinols (2007) develops a model using two individuals’ utility functions that shows that, under
his assumptions, one person stealing from another does lead to a reduction in aggregate utility.
Thompson, Gazel, and Rickman (1999) make a similar argument.
11
Psychic costs are discussed in Sect. 13.4.3.
12
Behavior that involves attempts to obtain or prevent wealth transfers is generally referred to as
“rent seeking” discussed in more detail in Chap. 15. Also see Johnson (1991) and Mueller (1989)
for extensive discussions.

158

13

The Social Costs of Gambling

society use scarce resources to prevent theft, e.g., buying locks and burglar
alarms.13 As a result, society must forego other “useful” goods and services and
this opportunity cost is a social cost. As Tullock (1967, 231) explains, “the existence of theft as a potential activity results in very substantial diversion of
resources to fields where they essentially offset each other, and produce no positive product.” Note that it is the existence of theft not the value of goods stolen
which is the source of the social cost.
Excise taxes (i.e., taxes on specific products) provide another useful example.
Although these taxes represent wealth transfers and the value of a tax does not
belong in cost–benefit analyses (Landsburg 1993, 96), the taxes do cause social
costs. An excise tax causes a reduction in the number of mutually beneficial
voluntary transactions, which reduces consumer and producer surplus. This is
called a deadweight loss (described in the Appendix). In addition, the collection
of taxes requires the use of resources that could be used to produce goods and
services are instead used by governments in tax collection efforts. At the same
time, taxpayers change consumption patterns and use resources in an attempt to
reduce or avoid their tax burdens by hiring accountants and lawyers. These uses
of resources represent the “excess burden” of taxes, and are social costs.
With an understanding of involuntary wealth transfers in theft or taxes, it is clear
that voluntary wealth transfers themselves do not generally result in social costs.
In the gambling literature, however, the monetary amount of voluntary wealth transfers is usually counted as part of the social cost of gambling. An example is the alleged
“bailout costs” (see Sect. 13.5.3) that pathological gamblers impose on society.
These bailouts neither create nor destroy wealth, but they simply redistribute it.
Redistributions of wealth, especially when they are arbitrary and involuntary, can
produce social costs. The social costs produced by such transfers are the value of the
psychic, collection, and avoidance costs caused by the transfer that is over and
above the value of the transfer itself. In other words, the amount of bad debt, unemployment compensation, or other wealth redistribution is not a measure or a meaningful proxy of social costs.
This provides enough background so that we can use the example of theft to
illustrate the economic definition of social cost.

13.3.2

Theft as an Illustration of Social Cost

Let us suppose that society is initially producing at point a on PPF1 and IC1 in
Fig. 13.1 in a world absent of theft. When we introduce theft, thieves begin using
resources to commit crimes creating an incentive for individuals to use resources in

13

Becker argues that, in the case of a competitive crime market, the value of the resources used in
producing locks and paying police can be assumed to approximate the social cost of the crime
(1968, 171, note 3; italics added).
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Fig. 13.1 Social cost of theft

Beer

a
b

IC1
IC2

PPF2

PPF1
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an effort to prevent theft. In the model this would mean that real resources are
diverted from the production of beer and pizza into producing crowbars, locks, and
alarm systems. This change can be represented by a contraction of the PPF (to PPF2)
and movement from a to some point like point b.14
The existence of theft means that we have fewer resources with which to produce
other things society wants moving the intercept points of the PPF closer to the origin.
This causes an inefficiency (at point b) compared to the theft-absent case (at point a).
The social cost is the beer and pizza that are now not produced because some resources
are used in executing and preventing thefts.15 Note that the value of the goods or
money stolen is not the social cost of theft, as the theft is merely a transfer of wealth.
Redistribution itself does not entail a social cost since the costs to one individual
are offset by benefits to another.16

13.3.3

Externalities and Social Costs

“Externality” is a concept closely related to social cost that also leads to confusion
in the gambling literature. Specifically, some investigators equate externalities and

14

Dixit and Grossman (1984) use a similar example but do not show a contraction of the PPF.
Carbaugh (2004, Chap. 2) explains that the axes in the PPF model give a scale for output per unit
of input resource. Social costs effectively reduce productive capacity (given input endowments)
since production is diverted to some other use, which would be unnecessary in the absence of theft.
15
In this discussion, we are ignoring any psychic costs to the victims of theft.
16
McGowan (1999) notes that this is a utilitarian interpretation of wealth transfers.
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social costs17 while others appear to think that any third-party effect qualifies as a
social cost. Both views are misguided.
Externalities occur when the actions of one person impact the welfare of another.
Without doubt, pathological gamblers often engage in behavior that has negative
effects on others. However, not all negative externalities represent social costs.
Since the 1930s, welfare economists have taken care to distinguish between “technological externalities” and “pecuniary externalities.”18 Technological externalities
are defined as those for which the external effect impacts real (i.e., nonmonetary)
arguments in utility or production functions. In other words, technological externalities impact the ability of an economic actor to transform a given amount of inputs into
outputs (utility). A technological externality occurs, for example, when a polluter
discharges pollutants into a stream so that a downstream water user must clean the
water before it can be used. As a result of the pollution, the amount of real resources
required for the downstream producer to produce a given amount of output has
increased. The important point is that more resources are required to produce the
same amount of the externality-affected output. Hence, fewer resources are available
to produce other goods, and real wealth is reduced as a result of the pollution.19
Pecuniary externalities, on the other hand, impact prices and wealth distribution
but they do not affect aggregate social real wealth. A pecuniary externality may impact
the price of a product and hence the money cost of producing a given amount of that
product, but it would not affect the amount of real resources required to produce a
given amount of the product. As a consequence, pecuniary externalities may redistribute wealth among members of society, but they do not reduce the aggregate amount of
real wealth. For example, when a gambler loses the money that would otherwise have
been used to buy groceries for his family, the family is worse off. Because the gambler’s actions reduce their wealth, he imposes an externality on his family. However,
since the gambler’s actions do not generally impact real arguments in utility functions,
the externality is pecuniary. Put another way, the losses of the gambler and his family
are equal to the winnings of others20 and there is no loss in aggregate social wealth.
In a nutshell, negative technological externalities are externalities that cause inefficiency in the use of resources and produce social costs as well as costs for the person
harmed. These typically occur outside markets through resources for which property
rights do not exist. Negative pecuniary externalities, on the other hand, cause harm to
the affected individual but do not produce inefficiencies or social costs. They are simply wealth transfers, usually occurring within markets, e.g., through price changes.

17

For example, see Grinols and Omorov (1996), Grinols and Mustard (2001, 2006), LaFalce
(1994), and Thompson (1997).
18
Seminal work in this area was by Jacob Viner (1931).
19
The issue is a bit more complicated than the discussion here implies. Whether society’s wealth is
reduced by the pollution depends upon whether the pollution is marginally relevant. For a discussion of the importance of marginally relevant externalities, see Barnett and Kaserman (1998).
20
The winners are a combination of other gamblers who win and the gaming industry involved.
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An example of the latter occurs when a new employer enters a labor market and drives
up wage rates for existing employers.21 The former occurs when a factory discharges
waste into the air that harms the health of those downwind from the polluter.22
In the context of the PPF–IC model introduced in the previous example of theft,
a technological externality means that the same inputs result in less output. Put
differently, it takes more inputs to yield the same output as in the absence of the
externality. This suggests a contraction of the PPF, since it represents the amount of
production per unit of input resource available.
The distinction between pecuniary and technological externalities, though
extremely important in welfare economics, is generally confused or ignored by
those who write on the social costs of gambling. As a result, it is common for gambling researchers to aggregate real technological and pecuniary effects23 to produce
sums characterized as social costs.
For example, Grinols and Omorov (1996, 52) note, “gambling is associated with
significant negative externalities …” They cite as examples “crime-related apprehensions, adjudication, and incarceration costs, as well as social service costs for themselves and their families” (p. 53). Here Grinols and Omorov confuse the issue by their
failure to note that crime-related apprehensions, adjudication, and incarceration costs
represent technological externalities. These are legitimate social costs. However, the
social service costs for the gamblers and costs to the gamblers’ families are generally
pecuniary externalities that do not represent direct social costs.

13.3.4

Alleged Social Costs of Gambling24

Most gambling studies do not perform original estimates of social costs. Instead,
studies usually simply repeat previous monetary estimates without explaining what
costs are included in the estimates, or they present a range of cost figures and call
the lower end of the range “conservative.” Few studies explain the underlying methodologies. Table 13.2 summarizes some of the social cost studies.25

21

This applies even when, for example, the now higher labor costs drive some existing firms out of
business.
22
For more detailed discussions of externalities, particularly the distinction between pecuniary and
technological externalities, see Barnett (1978, 1980), Barnett and Bradley (1981), Barnett and
Kaserman (1998), and Baumol and Oates (1988, Chap. 3, especially p. 30).
23
Baumol and Oates (1988, 30) write, “the price effects that constitute pecuniary externalities are
merely the normal competitive mechanism for the reallocation of resources in response to changes
in demand or factor supplies.”
24
McCormick’s (1998) discussion of “uncompensated social costs” is a useful complement to this
section. The private consequences issue is dealt with in more detail by Eadington (2003).
25
In addition, see “Casinos in Florida” (1995), Tannenwald (1995), and US House (The National
Impact of Casino Gambling Proliferation 1995).
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Table 13.2 Examples of social cost studies
Study
Goodman (1995a)

Summary
Goodman explains that the “costs to government and the private economy”
are estimated at $13,200 per year per pathological gambler (p. 56). This
is the same number used in his 1994 study. He does not explain the
criteria by which items are included but does list some of the “costs”
included. Much of Goodman’s research is based on newspaper articles.
Grinols (1995)
Grinols has one of the most alarmist and deceptive discussions. He suggests
that the social costs of gambling are like destruction of wealth amounting to “losses equal to the lost output of an additional 1990:III–1991:II
recession every eight to fifteen years, or an additional hurricane Andrew
(the most costly natural disaster in American history) every year, or two
1993-level Midwest floods (the largest floods on record for the area)
annually.” (p. 7)
Grinols (2004)
Grinols simply takes the average of many of the social cost estimates
performed during the 1990s to arrive at an estimate of $10,330.
Surprisingly, he does not even analyze the different cost estimates to
determine whether or not they are all measuring the same things or
whether they use appropriate methodologies.
Grinols and
In this paper the costs are called externalities. The authors use estimates
Omorov (1996)
from previous studies: “Focusing only on social costs that can be
measured—primarily apprehension, adjudication, incarceration, direct
regulatory costs, and lost productivity costs—leads to annual costs per
pathological gambler between $15,000 and $33,500.” (p. 56)
Kindt (1994, 1995) Kindt simply discusses previous estimates. He cites a relatively high cost
estimate: “The social, business, economic and governmental costs of
[pathological gamblers] are potentially catastrophic. The average
socio-economic cost per [pathological] gambler per year has been
calculated at $53,000” (1995, 582). Kindt’s work, usually published in
law journals, is remarkably unscientific and biased.
Maryland (1990)
The social cost of pathological gambling in Maryland is estimated at
$30,000 per gambler per year, in 1988 dollars (p. 59). “Abused dollars”
are the basis for these costs.
Thompson, Gazel, This paper contains an original social cost estimate, $9,469 per pathological
and Rickman
gambler per year, and is regarded by its authors and other researchers as
(1997)
“conservative.” This is a frequently cited study.
Source: Walker and Barnett (1999). Used with permission from Springer

Each of these studies discusses the high level of costs associated with gambling but
none explains what conditions must be satisfied for a consequence of gambling to be
considered a social cost. In many cases, they combine technological with pecuniary
externalities, ignore certain social costs, and wrongly include other “effects” in their
social cost estimates. One further complication is that there appears to be little consistency among researchers for what is or is not included in the estimates.
Generally, costs to individuals do not qualify as social costs unless they are coupled with negative technological externalities. In an early draft, McCormick (1998)
provided a useful example: “Suppose I break my leg riding a horse. Is there a social
cost? No. The pain, suffering, and loss of income are mine. Jobs, income, taxes,
crime, and divorce are not benefits or costs, they are markers and indicators.”
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There are numerous potentially negative effects of pathological gambling that do
not qualify as social costs in the economic paradigm.26
Among the studies that offer estimates of the social costs of pathological gamblers,
the work by Thompson, Gazel, and Rickman (1996, 1997, 1999) is among the most
complete and most carefully done. They note the shortcomings of previous researchers:
Several studies have offered evidence about the societal cost of problem gambling. However,
for the most part, we have seen only attempts to either list all the cost factors without analysis and without totaling up the effects, or to offer numbers without any indication of how
the numbers were determined. (Thompson, Gazel, and Rickman 1997, 82–83)

In their study, Thompson, Gazel, and Rickman (1996, 16–21) give an explanation of
each of the “social costs” (“employment costs, bad debts and civil-court costs, thefts and
criminal-justice costs, the costs of therapy, and welfare costs”) and their estimation but
as in their 1997 study the authors fail to disclose the specific criteria used for determining just what constitutes a social cost.27 Nevertheless, Thompson, Gazel, and Rickman
(1997) are to be commended for being transparent in their estimation procedure. Indeed,
their paper is often cited as being one of the most respectable, thorough, and conservative social cost studies.28 Therefore, where researchers typically provide empirical
estimates, I give as an example the estimates from Thompson, Gazel, and Rickman
(1997). Table 13.3 is a reproduction of their social cost estimate.

13.4

Legitimate Social Costs

According to the social cost definition in Sect. 13.2 there are several legitimate social
costs that have been identified by previous researchers. In the following subsections,
the alleged social costs of gambling, including those listed in Tables 13.1 and 13.3, are
evaluated within the context of the economic tools developed in the Appendix.

13.4.1

Legal Costs

Some individuals face legal problems as a result of their disordered gambling. For
example, a person may steal in order to get money for a gambling habit. This activity can lead to social costs because the resources expended on police, courts, and
incarceration could have been spent on other goods or services.29 Importantly,

26

See Baumol and Oates (1988) for a complete discussion of externalities.
More recent comprehensive studies by NORC (1999) and the NGISC (1999) are similar in this
respect.
28
It is for this reason that I have scrutinized their work.
29
Expenditures on police may also result in positive externalities. For example, an increased police
presence on the streets may discourage some amount of crime.
27
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Table 13.3 Annual societal cost per compulsive gambler ($)
Cost type
Component cost Total
Employment
2,941
Lost work hours
1,328
Unemployment compensation
214
Lost productivity/unemployment
1,398
Bad debts
1,487
Civil court
848
Bankruptcy court
334
Other civil court
514
Criminal justice
3,498
Thefts
1,733
Arrests
48
Trials
369
Probation
186
Incarceration
1,162
Therapy
361
Welfare
334
Aid to dependent children
233
Food stamps
101
Total
9,469
Data source: Thompson, Gazel, and Rickman (1997, 87)
Source: Walker and Barnett (1999). Used with permission from
Springer

the money stolen or any awards in civil court decisions are not social costs because
they represent wealth transfers.
For legal costs of police, courts, and incarceration to be fully attributed to pathological gambling, there are two requirements. First, the costs must be borne by others,
not the pathological gambler.30 Second, pathological gambling must be the sole cause
of the behavior (that is, the primary disorder). In reality, many cases are characterized
by comorbidity with more than one disorder. This issue is addressed in Chap. 14.
With these caveats, we can reconsider the Thompson, Gazel, and Rickman
(1997) estimates for costs associated with “civil court” and “criminal justice.” To
the extent that pathological gambling is the primary disorder, the estimate of $848
is properly classified as a social cost if it excludes cash awards. However, from the
$3,498 estimate of criminal justice costs, we must subtract the $1,733 for theft since
it is merely a wealth transfer. This leaves $1,765 that can potentially be considered
a social cost related to criminal justice.
These legal costs are illustrated in Fig. 13.2. When casinos are legalized and open,
movement from a to b might occur. Assuming consumers like casino gambling, this
represents an improvement in welfare, as indicated by the movement from IC1 to IC2.

30

This does not, however, imply that all government expenditures are social costs. (In many cases,
such expenditures represent wealth transfers.)
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However, disordered gamblers that may exhibit criminal behavior create a need for
society’s resources to be expended on police, courts, and incarceration. This diversion
of resources from other modes of production can be represented by a contraction of
the PPF, and a reduction in consumption, say from point b to point c.
Recall that a social cost is a decrease in social wealth, compared to what it otherwise would have been. In the context of the PPF–IC model, this is illustrated by
movement to a lower PPF–IC. Though the model is not conducive to precise empirical estimates, it does offer a useful way to conceptualize social costs. Not all negative effects of gambling cause a reduction of real social wealth. It is interesting to
note that the model suggests that society might be better off at point c with gambling
and its social costs than at the original point a with neither gambling nor its social
costs.31 Of course, if the social costs of casinos are so great as to move us to point d
on IC4 then we would be better off prohibiting gambling, assuming that the social
costs would also largely disappear.

13.4.2

Treatment Costs

Assume that those who seek therapy for their gambling problem would not require
treatment in the absence of their gambling problem. Assume further that when a
person decides to gamble he believes that he will not pay the therapy costs even if
he becomes addicted. Under these questionable assumptions, the $361 attributed by
Thompson, Gazel, and Rickman (1997) to therapy cost could be considered a social
cost. Again, Fig. 13.2 could be used as a representation of this type of social cost.
As with legal costs, we can consider this a social cost only if someone other than the
treated individual pays for treatment.

13.4.3

Psychic Costs32

From an economic perspective, not only have researchers inappropriately classified
numerous consequences of pathological gambling as “social costs” as discussed below,
but they have also omitted several legitimate social costs from their studies. Some of the
neglected costs amount to the negative psychological impact on individuals caused by
pathological gamblers, while others are associated with government restrictions and the
legalization process. Discussion of the latter type is found in Chap. 14 while the focus of
the present chapter is more on the costs caused by individual gamblers.

31

There is an assumption here that pathological gambling occurs only when gambling is legal. Of
course, this is not always the case. Society would likely have some of the social costs whether or
not gambling was legal, since people could gamble online, in other jurisdictions, or illegally.
32
At the Whistler Symposium (2000) several psychologists informally told me that the term
“psychic cost” is “offensive.” No offense is intended.
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All other goods excluding police,
court, incarceration, and therapy
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Problem gambling behavior may harm family members, no doubt. But some
researchers have argued that these costs are “internalized” and do not belong in
social cost measures (Manning et al. 1991; Walker and Barnett 1999). Others are
less sure how to deal with the issue but suggest that the costs are probably not internalized (Sloan et al. 2004, 220–221). Even if harm to family members is a social
cost, it is unclear how to measure it in money terms. There are other examples of
harms from gambling that are not easily measured. For example, how should we
measure the cost of a divorce caused by problem gambling? Rather than focusing on
money measures, perhaps simply noting that family problems are a likely side effect
of pathological gambling would be a better way to acknowledge this issue.
Walker and Barnett (1999) discuss the emotional “costs” that may be imposed by
pathological gamblers on their friends and family. Emotional harm, to the extent it is
caused by the pathological affliction, is a social cost because it can be considered a negative technological externality when relevant arguments are included in a utility function.
For example, an interdependent utility function might be Ua = U(C, Uf, Ur, Z), where C
is consumption, Uf is the utility of friends, Ur is the utility of relatives, and Z represents
all other arguments. If δUa/δUf and δUa/δUr > 0 then a psychic cost is imposed on person a when harm occurs to either a friend or a relative. The result is lower utility for
person a.
Psychic costs are not easily modeled in the context of a PPF–IC model because
although some people are less happy they are not necessarily less productive or
consuming less. One important question to debate is whether or not this type of
psychic cost should be under consideration for policy intervention. After all, people
are affected daily by countless psychic costs and benefits.33 In addition, one could

33

The value of psychic costs could be measured by asking individuals how much they would be
willing to pay to avoid them. Surveys asking such questions would need to be very carefully constructed in order to be valid. This particular issue is beyond the scope of this book.
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argue that psychic costs imposed on family members or friends are “internalized.”
Since the individuals have close relationships, they understand and accept that there
will be both benefits and costs of such relationships.34

13.5

Items Improperly Defined as Social Costs

The underlying key to the development of methodologically sound social cost estimates is an appropriate definition of social cost. Earlier the Walker and Barnett
(1999) definition was stated and explained in detail. In this section, many of previously alleged social costs are examined through the lens of that definition. Although
many or all of these effects of pathological gambling behavior are unfortunate, this
is not sufficient for them to qualify as social costs, decreases in real social wealth.
Most of these effects are incorrectly included in social cost estimates. Refer to
Tables 13.1 and 13.3 for examples. Simple examples are offered in many cases to
illustrate why the classification of some of these effects as social costs is inappropriate. At the end of the discussion, the various effects that are not true social costs are
summarized with succinct explanations.

13.5.1

Wealth Transfers

Some researchers have argued that wealth transfers do not change the overall level
of societal wealth and do not belong in cost–benefit calculations (Clement 2003;
Collins and Lapsley 2003; Eadington 2003; National Research Council 1999; Single
2003; Walker and Barnett 1999). Others argue that transfers such as bankruptcies,
thefts, “bailouts,” and “abused dollars” belong in the equation (Grinols 2004;
Grinols and Mustard 2001; Markandya and Pearce 1989; Thompson, Gazel, and
Rickman 1997), because a transfer is a cost to someone. This is an important issue
because how transfers are treated will have perhaps the largest impact on the magnitude of social cost estimates.
Some researchers base their argument that “transfers are costs” on an extremely
vague concept coined “abused dollars” by Politzer, Morrow, and Leavey (1985, 133):
[the] amount [of money] obtained legally and/or illegally by the pathological gambler
which otherwise would have been used by the pathological gambler, his family, or his victims for other essential purposes. These abused dollars include earned income put at risk in
gambling, borrowed, and/or illegally obtained dollars spent on basic needs and/or provided
to the family which otherwise would have been “covered” by that fraction of earned income
which was used for gambling, and borrowed and/or illegally obtained dollars for the partial
payment of gambling related debts.

34

See ACIL (1999) on this issue.
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Researchers who cite “abused dollars” are typically staunch antigambling
advocates (e.g., Grinols 2004; Grinols and Mustard 2001; Kindt 2001). Kindt
(2001, 31) suggests that the abused dollar cost concept “was given the actual or
implied imprimatur of the Journal [of Gambling Behavior].” However, the editor
of the Journal at the time, Henry Lesieur, has indicated that he regrets publishing
the article and that it has been “justifiably criticized” (Lesieur 2003).35
On the surface “abused dollars” might appear to be a reasonable way to measure the negative effects of gambling since it seems to measure the waste or damage associated with gambling. Upon closer examination the concept is too vague
to be useful. For example, measuring the amount of dollars spent gambling that
“could have been used for other essential purposes” does not provide much information. First, what is an “essential purpose”? The concept loses its meaning once
we consider gambler income levels. Is an “essential purpose” for a millionaire the
same as for a person with average income? Furthermore, a generous interpretation
of “abused dollars” would imply that the sum of all money bet (i.e., handle) represents abused dollars. This is likely to be significantly higher than the actual
amount lost by a casino gambler.36 The concept also treats borrowed money as
abused dollars. Many later authors attempt to make a similar measurement but call
it by another name (e.g., “bailout cost” or “social cost”).37 In any case, the “abused
dollars” concept is far too vague to serve as a useful classification mechanism in
social cost estimates.
The issue of wealth transfers, say from bad debts and bankruptcies, is important.
Most noneconomists are not satisfied with the “transfer of wealth” argument. But
treating transfers as social costs has its own problems explained by Walker (2003,
165–166). In any case, measuring transfers is relatively simple, once it is determined how they should be handled in cost–benefit studies.

13.5.2

Bad Debts

Researchers typically classify “bad debts,” money borrowed but not paid back, as a
social cost of pathological gambling if the borrowed funds are used to finance gambling activities. Thompson, Gazel, and Rickman (1997) estimate that a pathological
gambler will have $1,487 in bad debts annually.

35

Lesieur writes that he regrets publishing the article because he believes that many of the costs of
problem gambling are not measurable.
36
Walker (2004) gives the example that a gambler bets an average of $1,000 in order to lose $100 at
slot machines with a 90 % payout.
37
Grinols and Mustard (2001) resurrect the “abused dollars” concept, but define it differently than
Politzer, Morrow, and Leavey (1985).
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Certainly bad debts are costly to the creditors but the result of these bad debts is
simply to transfer wealth from creditors to debtors. Since transfers are not considered social costs, the inclusion of bad debts in the estimate of social costs is
inappropriate.38
Bad debts are simply wealth transfers that cannot be considered a social cost
because they do not reduce social wealth, but the cost of resources used in the collection of bad debts can be characterized as a social cost. To the extent that bad
debts accumulated by gamblers exceed those that would occur in efficient capital
markets, social wealth is reduced when resources that would have been used to
produce goods and services are instead used in efforts to collect or avoid paying bad
debts. Previous researchers have not identified this as a potential social cost of pathological gambling behavior.

13.5.3

Bailout Costs

Frequently pathological gamblers find themselves in dire financial situations. When
they turn to family members or friends for financial help, it is often labeled “bailout
costs.” Numerous researchers provide estimates of this type of “cost.”39 Transfers of
wealth, whether voluntary or not, cannot be considered social costs since the overall
wealth does not decline and an inefficiency is not created.40 The NRC (1999, 163)
notes, “One of the biggest stumbling blocks in economic impact analysis is determining which effects are real and which are merely transfers.” The PPF model helps
to shed light on whether an effect is real or pecuniary.
If one considers bailouts as social costs, then perhaps every exchange of money
should be one. The argument quickly runs into problems. If I give someone 50¢ to
buy a soft drink, should it represent a social cost analogous to a bailout cost? Call
this a social cost of thirst, or an “abused 50¢” due to thirst. When the university pays
me my monthly salary, is that a social cost analogous to any other government

38

The argument that defaults on bad debts will lead to higher prices (interest rates, for example)
and that this is a social cost is the result of misunderstanding the distinction between pecuniary and
technological externalities. Any externalities that merely alter relative prices are pecuniary, not
technological.
39
See “Casinos in Florida” (1995), Goodman (1995b), Kindt (1994), Politzer, Morrow, and Leavey
(1985), and Thompson, Gazel, and Rickman (1997).
40
Consider a schoolboy who loses his money pitching pennies at recess. Rather than see him go
without food, his mother may deliver a stiff lecture and replacement lunch money. The mother
would certainly be displeased with his behavior but her “gift” is a voluntary transfer of wealth that
does not constitute a decrease in social wealth and is not a social cost. Similarly, if her adult son is
a pathological gambler and loses his own income gambling, she may choose to provide funds for
his food and shelter. The wealth transfer would not constitute a social cost because her gift is
purely a transfer and there is no loss in wealth for the community.
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expenditure? Call this a social cost of education. These examples show that the
whole concept of social cost quickly loses its meaning when it is defined to be so
general. This is one reason why the definition of social cost is critical.

13.5.4

Government Welfare Expenditures

Some researchers have been confused about how government spending relates to
social costs. In economics, a social cost is a decrease in the wealth of society.
However, Thompson, Gazel, and Rickman (1997) attribute social costs of $334 to
welfare expenditures. From the previous discussion, it should be clear that mere
wealth transfers, from taxing Sam to pay Joe, do not represent social costs because
the level of wealth remains constant. However, a related social cost would be any
excess burden incurred raising the tax revenue used for transfers.
What about non-transfer government spending? Do these constitute social costs?
This question was raised, for example, by one of Walker and Barnett’s referees
(1999, 187, note 10): “[The authors] even deny that thefts are costs to society. They
deny that the costs of welfare are social costs. If not, they would not have to be
included in the state budgets, so how can they not be social costs?”
Even when particular government-paid costs of gambling are agreed to be “social
costs” their measurement may be tricky. Most researchers count government
expenditures relating to the treatment of problem gambling as social costs (Collins
and Lapsley 2003; Eadington 2003; Single 2003; Walker and Barnett 1999). The magnitude of these social costs in a country depends critically on the level of treatmentrelated expenditures by government. This makes the comparison of social costs across
countries difficult. If one country increases its expenditures on problem gambling
treatment the social costs of gambling in that country increase, according to most
studies, even if the number of problem gamblers or the severity of their problematic
behavior decreases. A country whose government spends nothing to deal with problem gambling may have a significantly lower social cost, ceteris paribus.41
Social cost studies that simply use government spending as measure of social
costs are problematic. Yet, there is no obviously better way to handle these costs.
One could argue that government spending should be handled in a fundamentally
different way since they may be tied more directly to politics than to the level of
problem gambling. Even so, the level of government spending can provide useful
information to researchers interested in studying the cost-effectiveness of different
treatment options.
This is a critical point. Simply because the government spends money on something does not necessarily imply that the expenditure represents a social cost or a

41

Alternatively, suppose one country compensates pathological gamblers 150 % of their treatment
costs. Then the social costs of gambling in this country would be overestimated.
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decrease in social wealth, though it may. Members of society must give money to
government in taxes, and so in a sense it is a cost to society members. However, the
benefits also go to society members. For example, education, research, police, and
unemployment benefits would all be social costs if government expenditures are
sufficient to qualify as social costs. These things are fundamentally different from
the social costs associated with pathological gambling. We seek to minimize the
social costs of gambling, but we do not seek to minimize education, research, police
protection, or many other forms of government spending. If government spending
implied social costs, the social cost problem would be easily solved by eliminating
government spending! This point hopefully illustrates why social cost must be
something other than mere expenditures by a person, or negative consequences to
an individual.
Browning (1999) discusses government expenditures as externalities. His discussion is in the context of smoking and the related health care costs that are borne
by government. He calls these “fiscal externalities.” They are not technological
externalities because spending by government results in taxes on citizens and tax
rates are not arguments in utility functions (Browning 1999, 7). In discussing cigarette smoking and medical care subsidies, Browning (pp. 12–13) explains,
If the fiscal externality in the cigarette market is associated with excessive cigarette smoking and there is a welfare cost, it is simply a reflection of the welfare cost produced by the
medical care subsidy. There is no “new” inefficiency produced by the fiscal externality.
Fiscal externalities, therefore, do not necessarily imply any inefficiency. If there is inefficiency associated with the fiscal externality, it reflects the distorting effect of the policy
(here, the medical care subsidy) that creates the fiscal externality. Fiscal externalities themselves do not cause any new inefficiency in resource allocation.

This is an important perspective that must be considered and addressed by gambling researchers, especially as researchers call for more government support of
pathological gambling treatment and prevention expenditures.

13.5.5

Modeling Transfers

We can illustrate the analysis of transfers in bad debts, bailouts, or government
expenditures by using people’s wealth on the axes of a PPF model as in Fig. 13.3.42
The PPF represents the possible distributions of wealth of $100.43 As before, all
points on the PPF are efficient though both members of society might not consider
them all equitable or “fair.” Bailout costs, bad debts, and government welfare costs
are all transfers of wealth, from concerned family members, the bank, and taxpayers
to the pathological gambler in question. In each case the person losing money is

42

Alternatively, one could simply point out that if tax revenues, political contributions, etc. are not
social costs, then certainly abused dollars, bad debts, and bailout costs cannot be.
43
The straight line PPF indicates that the “good,” i.e., money, is perfectly shiftable between individuals. In production cases, PPFs are bowed, as explained in the Appendix.
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Fig. 13.3 Wealth transfer
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likely to be unhappy with the transaction but it is also a net benefit to the recipient
whether or not he suffers from pathological behavior.44
Assume we are initially at point m in Fig. 13.3. Now suppose Joe is a pathological gambler and that he (1) receives a $20 “bailout” from his father Sam, (2) defaults
on a $20 loan from Sam the banker, (3) receives a $20 check from the government
financed by Sam’s taxes, or (4) steals $20 from Sam’s wallet. Each case can be represented by movement from point m to n. None of the cases is a decrease in social
wealth. Rather, they are transfers from Sam to Joe.
An important caveat must be reiterated. There might be social costs associated
with the above transfers that are unrelated to the size of the transfer. An example is
the psychic cost of having to provide a bailout to a relative. A bailout, one might
argue, is made under duress. A person might face a prison term if owed money is not
paid to a lender. Consider a case where individual g is a pathological gambler who
will receive either a bailout or a prison sentence, and individual b is the concerned
family member who has the choice of bailing out g or letting him go to prison. Let the
individuals’ utility functions be Ug = U(C, G, P, Ub, B, Z) and Ub = U(C, Ug, B, Z),
where C represents consumption, G is gambling, P is prison time, B is a bailout, and
Z is other arguments affecting utility. We might legitimately expect the following:
δUg/δG > 0, and δUg/δP, δUg/δB, δUb/δB < 0. Both the prison term and bailout have
a negative psychic effect on both individuals. If the prison sentence has a greater
total negative effect than the bailout, then b will bailout g. This is a choice.
Giving a birthday gift, on the other hand, is usually a choice not made under
duress. We might expect both giving and receiving a birthday gift to increase utility
44

This discussion ignores a potential social cost associated with administering wealth transfers.
With government transfer payments, for example, there is often a cost to collecting (and avoiding)
the taxes. These are social costs of taxation.
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though it need not. The recipient might feel that now he or she owes the giver. The
giver might feel that he or she was somehow compelled or obligated to give in the
first place. Such a transfer might have either positive or negative psychic connotations. The same is true of any wealth transfer.
It should be noted that the redistribution of wealth caused by gambling is often
very important in policy deliberations. The suffering of the families of pathological
gamblers is cause for serious concern, but it is important to recognize that neither
the gambler’s losses nor the transfers of wealth that they prompt are social costs.
More importantly, using the amount of wealth transferred as a result of pathological
gambling as a measure of social costs, and the addition of these amounts to “real”
social costs, is adding apples and oranges. The resulting sum is meaningless.

13.5.6

Industry Cannibalization

“Industry cannibalization” is the term used by many researchers to describe the
negative effects gambling establishments have on neighboring businesses. When
casinos open in a particular town, sales at nearby restaurants and other entertainment firms may fall. This consequence of casino introduction is considered by many
to be a social cost. Adherents to this view argue that any positive economic effects
of casinos are offset by losses to other industries, so net economic growth is unlikely.
Refer to Sect. 4.1 for a complete discussion of this issue. Generally, we can view
“cannibalization” as a normal activity within market economies.

13.5.7

Money Outflow

Somewhat less common than the other alleged social costs is the argument that
monetary outflows represent social costs. Political arguments and common sense
seem to dictate that the introduction of gambling into a region or a state can be economically beneficial only if the introduction brings about a net inflow of money.
The complementary argument is that money outflow from a region reduces the
wealth in the region. As with “industry cannibalization” this issue was discussed in
Chap. 4 in the context of economic development. The concern of money outflow
can be discounted because consumers do not pay for something unless they expect
the value of what they receive to be higher than the price they pay.

13.5.8

Productivity Losses

Most researchers allege that pathological gamblers create social losses because their
gambling affects their jobs. They may become less productive on the job, miss
work, or become unemployed as a result of their gambling problem. Thompson,
Gazel, and Rickman (1997) estimate costs of lost work hours, unemployment
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compensation, and lost productivity from unemployment at $2,941 (see Table 13.3).
Grinols and Mustard (2001), Grinols (2004), and Single et al. (2003, Sect. 4.4), also
count productivity losses as social costs. Other authors have argued that such costs
are internalized because the costs fall upon one of the parties of the labor contract
(e.g., Eadington 2003; Walker 2003; Walker and Barnett 1999). If a worker’s productivity falls or if he fails to show up to work, either the employer or the employee
is the residual claimant to the loss, the “stolen wages” to which Thompson, Gazel,
and Rickman (1999) refer. There is no “social” aspect to this. If the employer
chooses, he or she may reduce the wages paid to the worker in the proportion of
missed hours. Alternatively, he or she may fire the worker and replace him or her
with someone else who offers a higher marginal product. If the employer chooses
not to take action against the worker, the employer incurs the cost of the worker
shirking. In either case, there is no externality to outside parties. McCormick (1998, 8)
provides a useful explanation:
Imagine a person spends considerable time playing video poker, so much so that this person
loses his or her job and has to seek a lower paying, less demanding position. Emphatically,
the lost wages are not an uncompensated social cost. The individual directly bears these
costs and still plays the games, then the individual feels all the consequences of his or her
actions. In this case, there can be no welfare improvement from limiting this person’s
access to video poker games. This is true even if other people were depending on the gambler to supply them with income. While indeed it might be sad and a deep personal tragedy,
it was a decision made by the individual and one for which, in classical economics, there is
no gain from government intervention.

13.5.9

Theft

From the discussion above, theft is a transfer of wealth, and therefore does not
qualify as a social cost.

13.6

Conclusion

Although there are bound to be new claims of negative effects as social costs, most
of these effects appear to be easy to classify given a definition of social cost. Using
the economics definition described in Sect. 13.2 we can concisely explain why
many of the alleged social costs are “bad effects” that may be associated with pathological gambling but not true social costs or reductions in societal wealth. Table 13.4
summarizes this information.
Items (4) and (12) in Table 13.4 require additional comments. Suicide and
divorce are obviously serious personal tragedies that affect other people. These can
technically be considered to be “internalized” to the people involved. In the case of
divorce, it is possible that it improves the situation for the couple. But it could be the
case that the marriage may not have turned bad in the absence of the gambling
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Table 13.4 Alleged “social costs” of gambling
Alleged social cost
(1) Income lost from missed work
(2) Decreased productivity on the job
(3) Depression and physical illness related to stress
(4) Increased suicide attempts
(5) Bailout costs
(6) Unrecovered loans to pathological gamblers
(7) Unpaid debts and bankruptcies
(8) Higher insurance premiums resulting from
pathological gambler-caused fraud
(9) Corruption of public officials
(10) Strain on public services
(11) Industry cannibalization
(12) Divorces caused by gambling

Economic perspective
Costs borne by gambler
(“internalized”)

Transfers or pecuniary externalities

Value judgment

Source: Walker and Barnett (1999). Used with permission from Springer

problem. Nevertheless, both of these unfortunate actions may be associated with
disordered gambling. However, it would be extremely difficult to estimate monetary
values for them.
Using the economics paradigm for defining social costs, it is likely that the typical social cost estimate grossly overestimates the true social costs of pathological
gambling. For example, the Thompson, Gazel, and Rickman (1997) estimate of
social costs (per pathological gambler per year) must be reduced from $9,469 to
$2,974 (Walker and Barnett 1999). However, even if researchers were to accept the
economic perspective on social cost, there are remaining complications in performing
social cost estimates. Some of these issues are addressed in the next chapter.
Even after defining “social costs,” we are still left with the question, “Why does
this matter?” Experience has shown that in the absence of an explicit definition of
social cost researchers use ad hoc methodologies in estimating costs. Many such
estimates have been arbitrary and meaningless. Although a welfare economics
methodology is not the only one, it has precedence and provides a framework by
which existing and forthcoming cost–benefit analyses may be compared. This perspective may give researchers a different, valuable perspective on the varieties of
negative consequences from pathological gambling.

Chapter 14

Issues in Social Cost Analysis

14.1

Introduction

In the previous chapter, I explained a mainstream economics definition of “social
cost” and how it could be applied in cost–benefit analyses of gambling. Throughout
the chapter, potential pitfalls of cost–benefit analyses are indicated by way of
specific examples from previous studies. Cost–benefit analyses have garnered a
significant amount of attention from media, industry, government, and researchers.
Yet, aside from the fundamental problem of defining social cost, performing such
studies in any meaningful and useful way is surprisingly difficult to do. In this
chapter, we examine different issues that complicate social cost analysis. This chapter complements the previous one, as it raises some new issues or emphasizes issues
only mentioned in Chap. 13.
There are several possible explanations of the low quality and rather confused
nature of social cost research. First and perhaps foremost, this is a new area of
research. As a result, one should not expect complete agreement among researchers.
Second, contributors to the literature have a surprisingly wide array of academic
backgrounds in economics, law, medicine, political science, psychology/psychiatry,
public administration, sociology, and even architecture. We would expect different
researchers to approach the social cost issue in different ways. This variety is important because gambling research is by its nature interdisciplinary. But problems can
develop when people step outside their areas of expertise. Aside from this, with so
many different backgrounds, agreement on any particular issue is unlikely.
Finally, a possible indicator or perhaps source of confusion in the literature is the
type of redundant jargon one finds in the social cost literature. The terminology just to

The material in this chapter is based on Walker DM. 2003. Methodological issues in the social cost
of gambling studies. Journal of Gambling Studies 19(2): 149–184. Used with permission from
Springer. Walker DM. 2007. Problems with quantifying the social costs and benefits of gambling.
American Journal of Economics and Sociology 66(3): 609–645. Used with permission from John
Wiley & Sons.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_14,
© Springer Science+Business Media New York 2013
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describe “costs” is surprisingly vast including terms like private and social, internal and
external, direct and indirect, harms and costs, intangible and tangible, external costs
and externalities, and pecuniary and technological externalities. Do we really need so
many different terms to describe the negative effects of pathological gambling?1 In
addition to confusion surrounding costs, the psychology literature has evolving terminology to describe gambling problems. The terms used to describe such behavior
include disordered gambling, problem gambling, pathological gambling, probable
pathological gambling, compulsive gambling, and addictive gambling. While these
terms all refer to problematic gambling behavior, there are different levels of the
affliction. This disagreement on the nomenclature, coupled with different levels of
problem gambling, makes the estimation of social costs even more difficult.
All of the above issues will abate as the research matures. The remainder of this
chapter examines some longer term, more substantive concerns related to social
cost research. Section 14.2 discusses some of the problems in attributing costs to
gambling behavior and measuring the costs. In Sect. 14.3, I discuss different methodological perspectives on social costs. Then in Sect. 14.4 I discuss several potential social costs of gambling that have not been identified or measured in previous
research. Section 14.5 concludes the chapter.

14.2

Problems Estimating Social Cost Values

Despite numerous attempts to estimate the social costs from casino gambling in different countries, there are serious problems in this line of research that have not been
adequately addressed. In some cases, these problems are so serious as to completely
invalidate the results of many social cost studies. Although there may not be immediate solutions to these problems, researchers should at least recognize these hurdles
in their studies so that policymakers and voters can be better informed. In recent
years, I believe that the quality of research has increased in these regards, mainly
because we see fewer attempts at estimating a monetary value of social costs of
gambling. Fewer studies of this type is actually an improvement because, I believe,
developing a legitimate monetary estimate of social costs is not possible.2

14.2.1

Counterfactual Scenario

When considering the costs (or benefits) associated with gambling and gambling
behavior, it is important to consider the counterfactual scenario. That is, we must be

1

Part of the explanation for this, of course, is that few authors define “cost.”
The recent comprehensive Canadian study by Humphreys et al. (2011) also takes this view. The
study examines negative social impacts from gambling, but does not attempt to provide monetary
estimates for the unmeasurable.
2
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mindful of what otherwise would have happened.3 In the social costs case, we must
consider the magnitude of such costs if casinos were not legal. Gamblers can travel
to casinos outside their city, state, region, or country. Illegal and Internet gambling
may be available. In any case, legalizing casinos in the home area may not
significantly affect the social costs that accrue to that region.
Even if we accept this argument, measuring the social costs in the counterfactual
may be difficult. One way to do this would be to identify similar regions that do not
have casino gambling. Of course, such a comparison must be done carefully to control for as many societal factors as possible.
As an example, consider casinos and crime. A variety of studies have found
results that link casinos to increases in the crime rates. (This issue will be discussed
in Chap. 16.) For the increased crime rate to be appropriately attributable to casinos,
it is not enough to just show that the crime rate went up near casinos. A researcher
would need to show that the crime rate went up relative to what it would have had
some other tourist business been introduced instead of the casino. This difference
would correctly isolate the casino tourism effect on crime from a general tourism
effect on crime.
As another example of the counterfactual problem, consider the casino industry’s
impacts on employment. The American Gaming Association’s State of the States is
an annual report that details each state’s casino industry, taxes paid to state government, revenues, and employment. In Missouri in 2011, for example, the AGA
reported that there were 10,435 people employed at Missouri casinos. But this does
not mean that the industry created that many net jobs. It is possible that the industry
has expanded at the expense of other industries, so the net number of jobs created is
lower. On the other hand, it is also possible that the industry increases economic
growth, and perhaps the number of jobs the casino industry has created relative to
the counterfactual is more than 10,435. The counterfactual may be difficult to determine but it is the relevant baseline by which to analyze the benefits and costs of
casinos.

14.2.2

Comorbidity

Even after reconsidering existing social cost estimates, it is important to consider
the matter of the net or marginal contribution of pathological gambling to socially
undesirable behavior. Investigators usually observe that pathological gamblers have
legal problems, often require public assistance in the form of various kinds of welfare payments, and may require more medical services than other individuals.4

3

See Collins and Lapsley (2003), Eadington (2003), Grinols (2004), and Walker (2007).
For example, see Grinols (2004), Grinols and Omorov (1996), and Thompson, Gazel, and
Rickman (1997).
4
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These observations are easily verified but prove little. As most authors would
acknowledge, simply observing that gambling is correlated with such problems
does not imply that gambling causes them. If gambling were not an option, a person
who is predisposed to a pathological disorder may manifest his disorder in other
destructive ways. More importantly, if pathological gambling is simply a symptom
of some more basic disorder, it is the more basic disorder rather than gambling itself
that is the underlying cause of the adverse consequences and social costs of the
pathological gambling. Most researchers (e.g., Grinols 2004; Grinols and Mustard
2001; Thompson, Gazel, and Rickman 1997) simply attribute all of the costs to
gambling. A mechanism is needed to allocate the harm among coexisting disorders,
yet most authors ignore this issue.
In comorbidity cases pathological gambling may make little or no marginal contribution to the legal problems, bankruptcy, need for public assistance, or high medical care costs that often characterize pathological gamblers. Since social cost
calculations should include only the marginal contribution that pathological gambling makes to destructive behavior, a determination of whether such behavior is
caused by, rather than simply correlated with, pathological gambling is crucial to
correctly estimating the social cost of gambling.
In large part, this issue revolves around whether pathological gambling is a primary or a secondary disorder. Shaffer, Hall, and Bilt (1997) have addressed this
issue. They note that the DSM-IV (American Psychiatric Association 1994) indicates that “a person meeting all of the criteria for pathological gambling is not
considered a pathological gambler if he or she also meets the criteria for a Manic
Episode, and the Manic Episode is responsible for excessive gambling” (Shaffer,
Hall, and Vander Bilt 1997, 72). The authors explain that pathological gambling
may be independent of other afflictions or it may be only a reflection of other problems (p. 73).5 Obviously, if the conditions for pathological gambling are a subset of
another affliction or of a combination of other afflictions, then we cannot legitimately
attribute all the social costs of pathological gambling to the gambling per se. On the
other hand, Ross et al. (2008, Chap. 6) argue that gambling is the “basic” form of
addiction.
The study by Petry, Stinson, and Grant (2005) indicates the extent to which pathological gamblers exhibit other behavioral problems. They estimate that 73.2 % of the
US pathological gamblers have an alcohol use disorder. The lifetime prevalence rate
for drug use disorders among pathological gamblers is 38.1 % and for nicotine dependence it is 48.9 %. Other comorbid conditions include mood disorders (49.6 %), anxiety disorders (41.3 %), and obsessive-compulsive personality disorder (28.5 %)

5

Briggs, Goodin, and Nelson (1996) report results suggesting that alcoholism and pathological
gambling are independent addictions. However, as Shaffer, Hall, and Vander Bilt (1997, 72–73)
note, “the Briggs et al. study employed a unique subject sample that likely represents the tails of
two special self-selected distributions; they also employ a small sample size. Taken collectively,
these factors encourage us to view their results as tentative and their conclusions as uncertain.”
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(Petry, Stinson, and Grant 2005, 569).6 The study by Westphal and Johnson (2007)
provides supporting evidence. Among their study subjects, 77 % with a gambling
problem had co-occurring behavioral problems, and 56 % had multiple problems.
Given many pathological gamblers exhibit other disorders, it is difficult if not
impossible to accurately estimate the social costs attributable specifically to pathological gambling. As an example, consider a pathological gambler who is also a
drug addict and engages in behavior resulting in social costs of $5,000. What proportion of the cost should be attributed to the gambling disorder and to drug use?
Although it is critical to deal with this issue no social cost study of which I am aware
has taken account for comorbid disorders. Instead, researches have simply attributed all the costs to disordered gambling. This results in overestimates of the social
costs of disordered gambling.
The counterfactual scenario further complicates this issue. Again consider a drugaddicted pathological gambler. If the person was not a pathological gambler, his
behavior from drug use might result in social costs higher or lower than in the case
with both disorders. It is theoretically possible that with comorbid disorders a particular disorder might actually decrease social costs compared to the counterfactual.
This issue has not been considered in the literature.
The important implication to be drawn from these studies of multiple disorders
is that observing a correlation between social problems or socially costly behavior
and pathological gambling is not adequate to attribute the social problems to gambling. Both pathological gambling and the probability that one will run afoul of the
law may be symptoms of a more basic (“primary”) disorder. While this point is
obvious to most observers, it is typically (and inappropriately) ignored in estimating
the social cost of gambling. Studies which fail to address the causality and marginal
contribution issues are likely to overstate the actual social costs of gambling. Social
cost estimates for gambling that do not address these issues should be viewed with
skepticism, or not be viewed at all.

14.2.3

Surveys on Gambling Losses

Diagnostic/screening instruments like DSM-IV and SOGS typically ask how the
person financed his/her gambling and the maximum amount lost gambling in a single day. Blaszczynski et al. (2006, 124) explain that clinicians rely on estimates of
gambling losses to identify at-risk gamblers. In addition, such measures can be used
to measure the reduction in gambling activity post treatment. Examples of financial
questions from the DSM-IV and SOGS are shown in Table 14.1.
Surveys including questions about sources of money and gambling losses have been
used to make social cost estimates. Examples include Thompson, Gazel, and Rickman
(1997), Thompson and Schwer (2005), and papers used by Grinols (2004) in deriving
6

Thompson, Gazel, and Rickman (1997, 87–88) provide some anecdotal evidence from a survey
of Gamblers Anonymous members.
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Table 14.1 Financial questions from DSM-IV and SOGS screening instruments
Screening
instrument
DSM-IV
DSM-IV
SOGS

SOGS
SOGS

Instrument item
8. “… has committed illegal acts such as forgery, fraud, theft, or embezzlement to
finance gambling.”
10. “… relies on others to provide money to relieve a desperate financial situation
caused by gambling.”
2. “What is the largest amount of money you have ever gambled with on any one
day?” Possible responses include the following: I’ve never gambled; $1 or
less; more than $1 but less than $10; more than $10 but less than $100; more
than $100 but less than $1,000; more than $1,000 but less than $10,000; more
than $10,000.
14. “Have you ever borrowed from someone and not paid them back as a result of
your gambling?”
16a–k. “If you borrowed money to gamble or to pay gambling debts, who or
where did you borrow from?” Possible responses include the following:
household money; your spouse; other relatives or in-laws; banks, loan
companies, or credit unions; credit cards; loan sharks; you cashed in stocks,
bonds, or other securities; you sold personal or family property; you borrowed
on your checking account (passed bad checks); you have (had) a credit line
with a bookie; you have (had) a credit line with a casino.

Sources: American Psychiatric Association (1994, 618) and Lesieur and Blume (1987, 1187)

his social cost of gambling estimate.7, 8 This practice is problematic for several reasons.
First, it is unclear whether respondents understand how to calculate gambling losses.
Blaszczynski et al. (2006, 127) explain “without specific instructions regarding how
gambling expenditures are to be calculated, participants use different strategies.” The
obvious problem with this is “different strategies used lead to variations in the expenditures reported and, therefore, cast doubt on the validity of the data and raise questions
that there may be potential serious biases regarding gambling expenditures currently
reported in the gambling literature” (Blaszczynski et al. 2006, 128).
A second problem is asking survey respondents to accurately identify the source
of their gambling money. Keep in mind that such surveys ask problem gamblers
who admit to having or who are diagnosed with spending control problems to classify various sources of income used for specific types of expenditures. Budgets are
fungible. It is difficult or impossible for an individual to unequivocally specify the
source of money lost gambling from paycheck, credit card, and borrowing from
friends or family. People have several sources of income or money and also many
types of expenditure. Even financially responsible individuals may not typically
link specific sources of income to specific expenditures.

7

An additional problem with these studies is that they estimate “abused dollars,” “bad debts,” and
“bailouts” and call these social costs.
8
The survey questions are typically omitted from published papers, so it is difficult to know exactly
what questions survey respondents were asked.
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Third, any particular person’s financial problems may be due to gambling but that
is not easy to determine unequivocally.9 Several examples can illustrate. Suppose a
problem gambler buys a car beyond what his budget would allow even if he did not
have a serious gambling problem. It is quite possible that in answering or using the
DSM-IV or the SOGS criteria, the person will attribute his financial woes to gambling.
But who can determine the extent to which the financial woes are due to gambling or
a preference for expensive cars? Perhaps the person exhibits financial irresponsibility
in many aspects of his life. The screening devices do not distinguish between gambling and other potential causes of financial problems. As a final example, how do the
screening devices handle a situation in which a person secures a loan and then decides
to gamble the money away? The person does not borrow to gamble, but gambles after
he has borrowed. In either case the person might have a gambling problem, but these
are different situations. How likely is it that the person or the clinician will correctly
answer the financial related questions in these situations?
Finally, extrapolating from the experience of the most serious problem gamblers
to the general population as is often done is inappropriate (Walker and Barnett
1999). Thompson, Gazel, and Rickman (1997), Thompson and Schwer (2005), and
Grinols (2004) base their estimates in part on survey responses by Gamblers
Anonymous members. These are arguably the most serious cases and are not representative of the general population of pathological gamblers.
The point here is that financial woes and problem gambling may be correlated,
but that does not indicate a causal relationship that is implied in the diagnostic
instruments or in social cost studies that rely on surveys of problem gamblers. This
is a critical issue that has not yet been adequately addressed in the literature.

14.3

Different Approaches to Social Costs

The methodology in the previous chapter comes from a welfare economic perspective.
This approach has garnered a significant amount of criticism. Particularly objectionable to many noneconomists is the argument that transfers, including theft, are not
social costs. Generally the criticisms focus on the fact that the economic perspective
fails to count as costs many of the negative effects that researchers and practitioners
believe are important to include (Hayward and Colman 2004; Thompson, Gazel, and
Rickman 1999). At the other extreme, however, Thompson, Gazel, and Rickman
(1997) and Grinols (2004) count as a social cost almost anything negative that can be
remotely linked to gambling. The differences in opinion on these issues are illustrated
by Thompson, Gazel, and Rickman (1999) and Walker (2003).
One of the most interesting things about gambling research is that it is interdisciplinary. As a result one finds a variety of discipline-based approaches to the social
cost problem. Several conferences have been dedicated to sorting out these social
9

Obviously there will be cases where gambling is a clear problem. But it may doubtful that irresponsible gamblers are otherwise financially responsible.
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cost issues, with a goal of developing a “gold standard” for social cost research.
These conferences include the International Symposium on the Economic and
Social Impacts of Gambling (Whistler, September 2000) and the Fifth Annual
Alberta Conference on Gambling Research (Banff, April 2006).10 At both conferences, researchers from a variety of disciplines and perspectives met to discuss the
appropriate way to identify and measure the socioeconomic effects of gambling.
Little progress seems to have been made, in terms of agreeing on the appropriate
methodology. As Wynne and Shaffer (2003, 120) explain,
While the ultimate goal of the Whistler Symposium was to derive “best practice guidelines”
for conducting future gambling socioeconomic impact studies, participants rapidly realized
this was an overly ambitious expectation that would not be achieved. Moreover, the
Symposium experience showed that there was little consensus on (a) the most salient philosophical perspective, or conceptual framework, that should underpin research into the social
and economic impacts of gambling; (b) definitions of private costs versus social costs attributable to gambling; (c) what costs and benefits should be counted in socioeconomic impact
analyses; and (d) the best methods for measuring gambling benefits and costs.

It should be noted that one Canadian study attempted to develop a “gold standard” approach for analyzing social costs of gambling (Anielski Management Inc.
2008). Although the study examines the relevant issues in some depth, its attempt to
move toward a single methodology creates at least as many new measurement problems as it solves.
The three major perspectives represented at Whistler and Banff were cost of illness (Single 2003), economic (Collins and Lapsley 2003; Eadington 2003; Walker
2003), and public health (Korn, Gibbins, and Azmier 2003). Each of these
approaches is (briefly) described below.

14.3.1

Cost-of-Illness Approach

One popular mechanism for estimating the costs of problem gambling is based on
COI studies that have previously been applied to alcohol and drug abuse. Single
(2003) describes these generally while Single et al. (2003, vi) provide a detailed
explanation of the approach:
The impact of substance abuse on the material welfare of a society is estimated by examining the social costs of treatment, prevention, research, law enforcement, and lost productivity plus some measure of the quality of life years lost, relative to a counterfactual scenario
in which there is no substance abuse.

As Harwood, Fountain, and Fountain (1999, 631) explain,
Underlying … COI [studies] is the premise that an illness or social problem imposes “costs”
when resources are redirected as a result of that illness or problem from purposes to which
they otherwise would have been devoted, including goods and services and productive time.

10

Papers from both conferences are published. The Whistler papers are in the Journal of Gambling
Studies (2003, vol. 19). Some papers from Banff were published in Smith, Hodgins, and Williams (2007).
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There are other methodologies that are commonly associated with the COI
approach. These include the “willingness to pay” and “demographic” approaches
(Harwood, Fountain, and Fountain 1999).
The COI approach to problem gambling is useful because it has its foundation in
alcohol and drug studies. The application to problem gambling does not require a
reinvention of the wheel. In addition, this approach has much in common with the
economic perspective. The issue of opportunity cost or the counterfactual scenario
is important in both but they differ in how they treat worker productivity and some
types of expenditures.
Like the other approaches described below, COI studies are not without criticism
(e.g., Kleiman 1999; Reuter 1999). As the name suggests, COI studies are focused
on costs, not benefits.

14.3.2

Economic Approach

The approach to social costs discussed in Chap. 13 is representative of the economic
approach (also see Collins and Lapsley 2003; Eadington 2003; Walker 2003; Walker
and Barnett 1999). This approach has much in common with COI studies. Many of
the same “costs” appear in both but there are differences in how they view what
should be included as a cost and how costs should be measured.
The economic perspective is concerned with the overall level of aggregate wealth
in society. If an action decreases overall wealth, it is a social cost. “Wealth” refers
to well-being, not simply material wealth. This approach has been criticized by
McGowan (2009) and Thompson, Gazel, and Rickman (1999) among others.
Researchers such as Hayward and Colman (2004, 4) have argued that the economic
approach ignores certain negative effects of problem gambling. Many of the criticisms are unfounded because they are based on an assumption that “economic”
implies “money measurement.” This is more a description of accounting than
economics.

14.3.3

Public Health Perspective

The public health perspective is perhaps the most general of the three approaches. It
is based on the Ottawa Charter (1986) and focuses on prevention, treatment, harm
reduction, and quality of life. In terms of gambling, it focuses on how gambling can
affect individuals, families, and communities (Korn and Shaffer 1999, 306).
The public health approach does not primarily focus on how to measure costs and
benefits but they are an important component of the public health perspective. There are
quality-of-life components that defy measurement and it is important for these to be
considered along with components that are easier to quantify. In this sense, the public
health framework helps to show how the other approaches fit into the big picture.
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While there are areas of agreement among the different perspectives, there are
also some significant differences. Each approach has its merits and limitations, and
each would imply a different approach to measuring the costs and benefits from
gambling.

14.3.4

Can a Consensus Be Reached?

It is interesting to consider that even within a particular discipline’s approach
there can be very different perspectives. Consider the “economic approach,” of
which I am an advocate, and the similar COI approach. In Chap. 13 we defined
social cost as something that reduces the overall wealth (generally defined) in
society. Some researchers (e.g., APC 1999; Collins and Lapsley 2003; Single
2003; Single et al. 2003) have based their definition of social costs on that posited by Atkinson and Meade (1974) and Markandya and Pearce (1989).
According to these researchers, for a cost to be “private” the actor must have
full knowledge about the potential costs of consuming the good. For smoking,
this definition implies that if the consumer is not “fully informed” about the
harm from smoking, he underestimates the harms and chooses to smoke too
much. The result, according to these authors, is a social cost, even if the cost is
borne by the smoker himself.
The Markandya and Pearce (1989) social cost definition ignores the fact that
consumers are never fully informed about any of their decisions. For example, when
I decide to get into my car and drive to work, I am not fully informed about the
chances of being in an accident or my probability of surviving a particular accident.
Furthermore, consumers may be likely to overestimate as they are to underestimate
the dangers from smoking or gambling.11 For example, Viscusi and Hakes (2008)
find that people tend to overestimate the risks of lung cancer and life expectancy
losses from smoking. Following the logic of Markandya and Pearce, if a consumer
overestimates the costs of smoking, he will smoke too little. The result is less smoking than is socially optimal. Yet, this possibility is not acknowledged by Markandya
and Pearce (1989) or researchers who cite them. The view that unknown or unexpected costs are necessarily social is fraught with potential problems. A careful
analysis of the Markandya and Pearce social cost definition should be undertaken
since the use of this methodology likely results in a significant overestimate of the
social costs of gambling.12

11

One could argue that to the extent gamblers are uninformed about the odds of the games they
play, they are more likely to overestimate their chances of winning. The majority of lottery players
arguably overestimate the chances of winning. After all, 1 in 100 million is hardly distinguishable
from zero, yet lottery players relish imagining what they will do with their winnings if theirs is the
lucky ticket.
12
Walker and Kelly (2011) examine the issue in a bit more depth.
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Unless I misunderstand the Markandya and Pearce approach to social cost, it is
very difficult for me to believe that all economists who study gambling could come
to an agreement as to the correct way to deal with social costs. But even if that did
happen, there are still major differences among the different disciplines that address
the social cost issue in their gambling research. Perhaps the best example of this is
the economic concept of “rational addiction.”
While the treatment of addictions and studies of their prevalence have primarily
received attention by psychologists, economists have investigated the rationality of
choice over a wide range of human behavior, including that influenced by addictions.
Nobel Prize winning economist Gary Becker is largely responsible for the development of economic theory in this area. The framework of the rational addiction model
is explained most succinctly in Becker, Grossman, and Murphy (1994, 85). The
model considers
the interaction of past and current consumption in a model with utility-maximizing consumers. The main feature of these models is that past consumption of some goods influences their current consumption by affecting the marginal utility of current and future
consumption. Greater past consumption of harmfully addictive goods such as cigarettes
stimulates current consumption by increasing the marginal utility of current consumption
more than the present value of the marginal harm from future consumption. Therefore, past
consumption is reinforcing for addictive goods.

Empirical tests confirm that the models have substantial predictive power.13
A central implication of this literature is that prior to becoming addicted to gambling, the decision of whether or not to gamble is a rational choice. This simply
means that the person weighs the expected costs and benefits of an action before
acting. Then even pathological gambling is a condition that results from rational
behavior. Consider that there is a risk element in many decisions that we face daily.
When deciding to drive a car, a person may consider that there is a slight risk of
death from unforeseen accidents. Likewise, the choice of whether to play casino
games includes a slight risk of developing an addiction. But risking addiction is not
inconsistent with rationality. The initial choice of whether or not to consume a
potentially addictive good is generally a rational decision, as Orphanides and Zervos
(1995, 741) explain:
Addiction results from a time-consistent expected utility maximizing plan. Addiction is voluntary, yet it is not intentional. It is the unintended occasional outcome of experimenting with
an addictive good known to provide certain instant pleasure and only probabilistic future
harm. Despite the rationality of their decisions, addicts regret their past consumption decisions and are not “happy.” Had they correctly assessed their addictive potential, addicts would
have acted differently. Had they known, they would never have chosen to become addicted.

13

For a comprehensive discussion of the rational addiction model, see Becker (1996), a collection
of his previous papers, including Becker (1992), Becker and Murphy (1988), and Stigler and
Becker (1977). Empirical tests of the model can be found in Chaloupka (1991) and Becker,
Grossman, and Murphy (1991, 1994). Mobilia (1992a) applies the model to gambling behavior.
Smith and Tasnádi (2007) claim to provide a biological foundation for the model, showing that
there are conditions under which it is optimal to form a habit (p. 316).
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This work alleviates criticisms of earlier rational addiction models that had not
accounted for unknown probabilities of developing an addiction. Becker (1992,
121) anticipated the need for such a model:
Nothing in the analysis of forward-looking utility-maximizing behavior presumes that people know for sure whether they will become habituated or addicted to a substance or activity, although that is sometimes claimed by the critics of this approach. An individual may
have considerable uncertainty about whether she would become an alcoholic if she begins
to drink regularly. A troubled teenager who begins to experiment with drugs may expect,
but not be certain, that his life will begin to straighten out, perhaps because of a good job or
marriage, before he becomes addicted. Since these and other choices are made under considerable uncertainty, some persons become addicted simply because events turn out to be
less favorable than was reasonable to anticipate—the good job never rescued the drug user.
Persons who become addicted because of bad luck may regret their addictions, but that is
no more a sign of irrational behavior than is any regret voiced by big losers at a race track
that they bet so heavily.

Landsburg (1993, 100–101) supports this view, arguing that medical costs resulting from illegal drug use cannot be considered a social cost. He argues, “an increase
in consumer surplus is already net of health costs and lost income. Any such losses
would have been reflected in people’s willingness to pay for drugs so would have
been implicitly accounted for in the original [cost-benefit] calculation.” The same
argument applies to gambling.
To reiterate, whether or not a person has pathological or compulsive tendencies
prior to placing a bet at a casino, the decision to gamble is rational prior to developing an addiction. If a person becomes an addict his quality of life may fall in a
variety of ways. However, the development of an addiction does not imply that the
initial decision to gamble was irrational even if the person regrets the original decision. Since the adverse consequences experienced by a person as a result of his own
rational actions cannot be considered a social cost, the reduced quality of life experienced by a gambler who becomes addicted cannot be considered to be a social
cost. In the words of Orphanides and Zervos (1995, 752), “when forward-looking
expected utility maximizing individuals possess the correct information regarding
the distribution of [addictive tendencies], a ban or any other restriction on consumption is never Pareto optimal.” Further, to argue that the original decision to gamble
was irrational is an example of the “bad-outcome-implies-bad-decision” fallacy
discussed by Frank (1988, 72–75).
This perspective on addictive behaviors, especially as it relates to disordered
gamblers, is not particularly popular with noneconomists. The economic perspective on addiction is more of a technical argument, whereas most noneconomist
researchers who deal with gambling are more interested in the human aspect of
disordered gambling—people have real problems, and researchers should try to
understand and treat those problems. Aside from definitional and measurement
issues, the different disciplines have different goals when they study gambling. This
may be one key reason why there is unlikely to be an interdisciplinary consensus on
how to deal with social costs.
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Even if one takes a liberal or “inclusive” definition of social costs, most studies have
overlooked what are surely quite sizable social costs associated with casinos. In
particular, these costs result from the political process by which casinos are legalized and regulated, which may explain why they have been ignored. They do not
deal with gamblers and their behavior. Yet, from an economic perspective, these
costs are no less real. Since gambling is regulated by government, there are potentially very high social costs associated with the regulation of the industry. Two specific issues are addressed below.

14.4.1

Restriction Effects

A significant social cost can occur as a result of government restriction of casino
gambling. The fact that gambling is not universally available means that the government prevents mutually beneficial voluntary transactions from occurring. Even
though gamblers face negative expected values from their activity, it must be the
case that they expect to benefit with increased utility if they decide to place bets.
When individuals are prevented from making what they see as mutually beneficial,
voluntary transactions, they are harmed. Producers are also harmed by a restriction
of their potential transactions because their profits are lower than they otherwise
would have been without the restrictions.
Wright (1995, 52) explains the benefits of moving away from a total ban on casino
gambling. It removes economic distortions, including “dead-weight losses, enforcement costs, and incentives to lobby and bribe.” Eadington (1996, 6) is another of the
researchers who has identified the benefits to consumers of gambling legalization and
implicitly the cost to consumers of restrictions on legalized gambling.
Simply put, the restriction of gambling (or any other good or service demanded
by consumers) causes a reduction in mutually beneficial voluntary transactions that
would have otherwise occurred except for the government restriction. This welfare
loss can also be illustrated in the PPF–IC framework developed earlier. In Fig. 14.1,
suppose the number and size of casinos in a jurisdiction are restricted from the market equilibrium of qe to level q2. As a result, the mix of goods changes from point a
to b and welfare decreases from that represented on IC1 to that associated with IC2.
We can also see that the level of casino gambling expenditures would not normally remain above level qe. If the current mix of consumption was at point c, society would be better off shifting expenditures away from casino gambling toward
other goods and services. As a result the society would move to a higher IC.14

14

At point c the level of casino output has a marginal cost of production that exceeds the marginal
benefit of consumption. In this case, the market is oversaturated, and we may expect some casinos
to go out of business until spending at casinos falls to point a.
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Alternatively, we can show the harm caused by artificial restrictions on markets
by considering the CS and PS lost as a result of the restrictions on casinos.15 For
each transaction or bet that does not occur as a result of government restrictions, the
CS and PS lost represents the social cost of the government restriction. Figure 14.2
illustrates CS and PS and an artificial restriction on quantity in the casino market.

15

The Australian Productivity Commission report (1999, Appendix C) provides a detailed discussion
of the CS derived from gambling.
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As before, CS and PS are indicated by the shaded areas. CS is labeled a + b + c and
PS is labeled d + e + f. If government restricts the quantity of casino gambling from
qe to q2, then the CS and PS areas become smaller. Specifically, CS falls by b + c and
PS falls by d + f. The social cost from the lost transactions is the difference between
the social surplus at qe and q2 or area c + f. This is called a “deadweight loss” by
economists. It represents a loss to one or more parties that is not offset by gains to
some other party.
In the case of the casino industry and in the context of Fig. 14.2, areas b + d will
likely go to the casino industry. Since the quantity of casinos is typically restricted,
the firms in the industry can expect economic profits or a rate of profit above the
average level. Because the supply of casinos is restricted, there is less competition
in the market than would occur otherwise. As a result, casinos can charge above
market prices. These higher prices may be manifested in higher hotel rates, more
expensive restaurants, or even worse odds/payouts in casino games. These profits
are represented by areas b + d, the difference between what consumers pay and the
sellers’ cost of production. The point is that there will be a transfer of CS to producers in the amount b so that total PS will be b + d + e when a government restriction is
imposed.16
Although the restriction on casinos causes a welfare loss to society in PS and CS
lost, casino suppliers may actually prefer the limitation on the number of casinos to
a free market. They receive a transfer from consumers (b). If b > f then the casinos
actually benefit from the restriction.17 Governments may prefer the regulated quantity as well since they have the power to tax. They may charge the casinos fees and
taxes, reducing the benefits to casinos. Obviously if taxes and permit fees are too
high (greater than b − f in Fig. 14.2) the casinos would prefer a free market to
regulation.
One possible reason that gambling researchers have ignored the cost of restricting
gambling is that authors rarely acknowledge the benefits of gambling to consumers.
Consumer transactions are ignored. The basic point here is that the competitive
market absent of artificial government limitations would bring about the social welfare maximizing level of casino gambling capacity. To some extent, this topic speaks
to the counterfactual scenario issue. In the absence of casino bans, consumers and
producers may be better off. We must consider the social costs of banning products
that consumers would like to consume. When these are considered they will balance, to some extent, the marginal social costs associated with casino legalization.
Another type of social cost related to banning casinos is that it may result in
individuals seeking illegal gambling venues. It is well known that the illegal status
of certain drugs pushes consumers to the black market. When markets are illegal,

16

The discussion here is limited because what happens with the lost surplus depends on the
specifics of the market.
17
One way of thinking about this is that area f represents profit lost from consumers who now do
not gamble; area b represents the higher prices that can be charged to the remaining customers.
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consumers cannot be as certain of the quality of goods and have no legal recourse if
the product is faulty or if they are cheated. Similarly, if casinos are illegal and as a
result individuals engage in illegal forms of gambling, the consumers are worse off
relative to having legal gambling options. Since the vendors are unregulated, consumers have less assurance that the games are being operated properly. Obviously it
is difficult to know the volume of illegal gambling, but despite attempts by the federal government to prohibit online gambling, many people still do it.

14.4.2

Lobbying

Another significant cost related to casino gambling and legalized gambling in general has to do with the legalization process itself. There is an incentive for wasteful
lobbying in two related cases. First, lobbying will occur by both casino advocates
and opponents over the legalization of casinos in new jurisdictions. Second, lobbying can be expected by prospective casino operators vying for permits where casinos are legal.
The mere facts that there is a government ban on gambling and that government
policy can be influenced create incentives to engage in socially wasteful behavior.
Specifically, the effort by opponents and proponents of legalized gambling to influence government policy constitutes a social cost because resources would have been
used to produce goods and services. This social cost is the result of “rent-seeking
behavior” and is expected given the legal framework within which gambling is controlled. Tollison describes rent-seeking behavior and provides a useful example
illustrating why it is the institutional framework in which gambling is legalized that
is the source of this social cost:
Consider a simple example in which the king wishes to grant a monopoly right in the
production of playing cards. In this case artificial scarcity is created by the state, and as
a consequence, monopoly rents are present to be captured by monopolists who seek the
king’s favor. Normally, these rents are thought of as transfers from playing card consumers to the card monopolist. Yet in the example, this can only be the case if the aspiring monopolists employ no real resources to compete for the monopoly rents. To the
extent that real resources are spent to capture monopoly rents in such ways as lobbying,
these expenditures create no value from a social point of view. It is this activity of wasting resources in competing for artificially contrived transfers that is called rent seeking. If an incipient monopolist hires a lawyer to lobby the king for the monopoly right,
the opportunity cost of this lawyer (e.g., the contracts that he does not write while
engaged in lobbying) is a social cost of the monopolization process. (Tollison 1982,
577–578; italics added)

Johnson (1991, 336) stresses the government role in rent-seeking behavior:
The most serious rent seeking is caused by government, because only government has the
power to create and enforce monopoly powers and to create and finance a system of special
privileges without the possibility of competition eroding the values of these monopoly powers or special privileges.
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Since the casino industry is typically not perfectly competitive due to government
restrictions, a particular casino may expect a level of profits above the normal
level.18 Based on Tullock’s discussion (1967, 231) the maximum rent-seeking
expenditures by a prospective casino owner would be the subjective risk-adjusted
net present value of the future stream of profits for that casino.19 The total rentseeking expenditures of all potential gaming industry firms could be very large.
The opponents of casinos may also use resources in attempts to prevent legalization. Opponents may include other gambling or entertainment industries, restaurants, hotels, and other firms even in other jurisdictions. Firms that fear being
“cannibalized” by casinos would be willing to sacrifice up to the risk-adjusted present value of their expected losses from having nearby casinos in an effort to prevent
legalization.20 As with the gambling proponents, the sum of these expenditures
could be quite sizable.
The rent-seeking lobbying for a particular legislative proposal is a sunk cost that
cannot be retrieved. We would expect a sizable amount of rent-seeking expenditures
each time a legalization proposal is considered. The social costs caused simply as the
result of the gambling legalization process could be large. Tullock (1967, 230) explains,
Transfers themselves cost society nothing, but for the people engaging in them they are just
like any other activity, and this means that large amounts of resources may be invested in
attempting to make or prevent transfers. These largely offsetting commitments of resources
are totally wasted from the standpoint of society as a whole.

Both Tullock (1967, 228) and Krueger (1974, 291) suggest that measurement of
these social costs would be complicated. Tullock explains, “the potential returns are
large, and it would be quite surprising if the investment was not also sizable.”
It is critical to understand that any money paid directly to politicians in lobbying
efforts is simply a transfer.21 The social cost of lobbying comes from the hired lobbyists
and lawyers whose efforts are aimed at promoting or fighting gambling legislation.
These activities are socially costly because these individuals could be working in some
productive capacity, not just in attempting to secure the government’s favor.
It is useful to consider the level of political contributions by the gaming industry
shown in Table 14.2. Although the contributions themselves are transfers and do not
represent social costs, it is likely that there is a positive relationship between the
level of contributions and the social costs associated with lobbying.
Even after casinos are legalized, local governments may regulate the number,
size, types, location, and ownership of potential gambling establishments.
This regulation creates an incentive for the potential owners to compete for the

18

This “normal level” of profit, as well as the difference between economic and accounting profit,
is explained in any intermediate microeconomics text.
19
The prospective gaming firm adjusts its willingness to lobby based on its perception of the likelihood of legalization or securing an operation permit.
20
As in the case of the proponents, this ignores the expenditures by parties whose gains or losses
are not measured in terms of expected profit changes. An example of such an opponent might be a
religious organization.
21
See Mueller (1989, 231) or Johnson (1991, 336–338) for an explanation of this.
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Table 14.2 Casino/gambling industry political contributions in
the United States
Election cycle Industry rank
Total contributions (millions)a
2012
13
$47.8
2010
33
$14.5
2008
34
$19.0
2006
30
$14.0
2004
38
$14.0
2002
27
$19.1
2000
36
$17.2
1998
38
$9.2
1996
40
$10.4
1994
50
$5.0
1992
71
$2.3
1990
75
$0.9
Total
30
$173.4
a
Figures are adjusted for inflation, reported in 2012 dollars
Data source: Center for Responsible Politics (opensecrets.org)

limited number of permits. The rent seeking at this stage could potentially exceed
that described above since many more firms may be interested in competing for
gambling permits once gambling has been legalized. This situation is analogous to
Kreuger’s (1974, 301) case of import permits in which “an import prohibition might
be preferable to a non-prohibitive quota if there is competition for licenses under the
quota.” Applied to the restriction on the availability of casino gambling, a complete
(nonnegotiable) ban on gambling may be preferable to the current process of campaigns and votes on legalization and subsequent competition for casino permits.22
Another socially wasteful behavior related to the legalization process is the effort
of government bureaucrats and others attempting to be on the receiving side of the
contributions and lobbying by the parties discussed above. Krueger (1974, 293)
explains this behavior by bureaucrats:
Successful competitors for government jobs might experience large windfall gains even at
their official salaries. However, if the possibility of those gains induces others to expend
time, energy, and resources in seeking entry into government services, the activity is competitive for present purposes.

This cost would be difficult to estimate but it could be significant, especially
considering how generous the gaming industry is in its contributions to politicians.

14.4.3

Summary of Political Costs

Although previous studies typically focus on the social costs related to pathological
gambling, the costs associated with government restrictions, legalization,
22

This depends on the specific legal framework being considered.
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regulation, and lobbying are potentially larger than the social costs associated with
pathological gambling. Perhaps the focus has been on pathological gambling
because the afflicted individuals and their loved ones suffer. On the other hand,
costs in the political process seem to be much less “personal” or obvious. Still,
researchers wishing to give a complete picture of the economic effects of casino
gambling must not ignore the potentially significant social costs due to related political processes.

14.5

Conclusion

In this chapter I discuss three general problems with social cost research. The first
is that there are some methodological problems with defining and measuring costs.
Comorbidity, in particular, is problematic for developing legitimate cost estimates.
Second, since gambling research is interdisciplinary, it will be very unlikely that
researchers will ever agree on a “gold standard” for analyzing social costs. Third,
most social cost studies have overlooked some potentially large social costs, mainly
dealing with politics and regulation of the casino industry.
Together, I think these problems make it very unlikely that the quality of social
cost studies will increase dramatically in the near future. However, there have been
some key improvements. For example, a recent study in Alberta (Humphreys et al.
2011) seemed to treat costs appropriately, measuring those that could be measured,
but just identifying those that could not be measured. Although this may not be as
convenient for policymakers, my view is that it better represents what we do and do
not understand about social costs.
If researchers continue to offer social cost estimates, they should estimate costs
that are measurable (police, court, incarceration, and therapy costs). But for other
costs such as psychic costs that cannot be reasonably measured, or for negative
effects that are not social costs such as pecuniary externalities, let us identify them
without providing spurious empirical estimates. Offering methodologically flawed
cost estimates does not improve our understanding nor does it promote sound
policy.
At Banff in 2006 I was advocating for trying to adopt a single social cost methodology, consistent with that presented in Chap. 13, initially explained in Walker
and Barnett (1999). Since Banff, I am more convinced that it is simply not possible
to effectively estimate the social costs associated with disordered gambling. There
are too many complications and too many arbitrary assumptions necessary to provide such estimates.
Policymakers and the press are still interested in gambling research, especially
related to the social costs and benefits of gambling. Simple measures, like money
values for social costs or benefits, or prevalence estimates for disordered gambling
are easily misinterpreted. When researchers provide these data, readers of the data
are not likely to be aware of the controversies involved in creating the data. In areas
where research is still quite primitive, perhaps no data would be better than flawed
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data. For researchers such estimates are important to replicate and debate. This is
part of the process of scientific development. If policymakers wish to utilize
whatever data are available, researchers should do a better job at highlighting the
potential flaws or controversies in their research.
Moving forward, I expect the interest in social cost of gambling studies to
decrease. After all, the political debate over land-based casinos is largely over. With
over 1,000 casinos in the United States, the monetary value of the social costs of
gambling may not be relevant for policy decisions anymore. If researchers do continue to examine these issues, the most fruitful research focus may be on incremental changes to gambling regulation. Since casinos are widely legal, policy changes
could now be focused on harm reduction. A cost–benefit analysis of such policy
changes could be valuable. If so, the ongoing debate of social costs will be informative and valuable.

Chapter 15

Is Gambling an “Unproductive” Activity?

15.1

Introduction

Among the criticisms of gambling and the casino industry is the claim that gambling
is a waste of time, or worse a “directly unproductive profit-seeking” (DUP) activity.
Clearly, gambling is a form of entertainment, like golf, tennis, snow skiing, or
watching television and movies. Some gamblers may develop a gambling problem,
and we should be concerned with that. But it is inappropriate to classify gambling
by professionals, for example, as a wasteful activity.
In this brief chapter we examine the claim that some gambling is unproductive,
focusing on the relevant economics literature.

15.2

The Claims

The “gambling is a wasteful activity” argument has been made by Grinols (1994a,
2004), Grinols and Mustard (2000), Grinols and Omorov (1996), Kindt (1994), and
Thompson and Schwer (2005). For example, Thompson and Schwer (2005, 64)
demonstrate a questionable understanding of why people gamble:
Some economists will argue that there is no economic gain from gambling activity as it represents only a neutral exercise in exchanging money from one set of hands to another. Indeed,
as no product is created to add wealth to society, the costs of the exchange (time and energy
of players, dealers, and other casino employees) represent a net economic loss for society.

The authors do not claim to hold this view but suggest that “some economists”
do. But Thompson and Schwer do not criticize the statement. They could have

The material in this chapter is based on Walker DM. 2001. Is professional gambling a directly
unproductive profit-seeking (DUP) activity? International Gambling Studies 1: 177–183. Used
with permission from Taylor & Francis.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_15,
© Springer Science+Business Media New York 2013
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pointed out, for example, that this is the same thing that happens when someone
pays to attend a football game or to enter a movie theater. They could have explained
that no one would voluntarily “redistribute” his or her income to someone else if
there was not some benefit to giving up the money. This is true even in the case of
donating money to a church or other charity. The fact that Thompson and Schwer
(2005) present this view without questioning it suggests that they are sympathetic to
the argument. They attribute the “gambling is unproductive” perspective to Paul
Samuelson (1976). Indeed, their paper is named after Samuelson’s words “beyond
the limits of recreation.”
There are numerous other examples of this perspective in the literature, although
they are all due to a small number of researchers who seem to consistently argue
that casino gambling is unambiguously harmful. For example, Grinols and Omorov
(1996, 50) write, “Economists have long known that for many gamblers and those
who provide them gambling services, gambling is in a class of activities called
[DUP activities].” Yet they provide no citations to support this “long known” view.
Grinols and Omorov do quote Bhagwati, Brecher, and Srinivasan (1984, 292) who
define DUP activities as
ways of making a profit (i.e., income) by undertaking activities which are directly unproductive; that is, they yield pecuniary returns but produce neither goods nor services that
enter a conventional utility function directly nor intermediate inputs into such goods and
services.

From this definition Grinols and Omorov (1996, 50) argue, “an individual who
does not gamble for utility value, but to acquire money engages in income-reducing
directly unproductive activity.”1 Grinols and Mustard (2000, 224) make the same
argument and give an example of when an individual “quits his job to earn a living
as a professional blackjack or poker player, gambling for money and not for enjoyment, [and] reduces national income by his lost production.”
Although the professional gambler represents a very small proportion of all gamblers, it is informative to analyze these claims in detail because the conclusions can
be more generally applied to the claims about nonprofessional disordered gamblers
and their reduced work productivity.

15.3

Samuelson’s Economics Text

The apparent source of the idea that professional gambling may be a DUP activity
is an economics principles textbook. Many antigambling activists selectively quote
from a 1976 edition of Samuelson’s famous Economics. The specific passage
describes an economic case against gambling: it “creates no new money or goods,”
and “when pursued beyond the limits of recreation … gambling subtracts from the
1

Marfels (1998, 416) provides a valid but brief attack on Grinols and Omorov’s interpretation of
DUP activities.
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national income” (Samuelson 1976, 425).2 In a nutshell, the argument is that some
people quit their widget-production jobs to become professional gamblers. If they
do not enjoy gambling, then from society’s perspective, they are producing nothing
of value. The net cost of this to society is the value of the widgets not produced, and
gross domestic product (GDP) is lower.3 Grinols and Kindt consistently use this
DUP argument in arguing that casino gambling is harmful to society.
It is unclear why researchers who quote this passage do not report other relevant
material. For example, in the paragraph immediately preceding that quoted by
Kindt, Grinols et al., Samuelson writes:
Why is gambling considered such a bad thing? Part of the reason, perhaps the most important part, lies in the field of morals, ethics, and religion; upon these the economist as such
is not qualified to pass final judgment. (1976, 425, emphasis added)

On the very next page, as a footnote to his discussion, Samuelson explains:
The astute reader will note … the case for prohibiting gambling must rest on extraneous
ethical or religious grounds; or must be withdrawn; or must be based on the notion that
society knows better than individuals what is truly good for them; or must be based on the
notion that we are all imperfect beings who wish in the long run that we were not free to
yield to short-run temptations. Some political economists feel that moderate gambling
might be converted into socially useful channels. (1976, 426, note 7)

After reading more of the context of the popular quotation, one wonders why
researchers resort to making a selective reference to an old principles textbook in an
attempt to convince readers that gambling is “bad.” Perhaps it is an attempt to appeal
to authority, as Samuelson is a Nobel Laureate.
Later editions of Samuelson’s Economics have a coauthor. The discussion on
gambling in the 17th edition, for example (Samuelson and Nordhaus 2001, 208–
209), retains a negative flavor, arguing that the activity produces nothing tangible
and is “irrational.” When I asked Nordhaus about the negative tone about gambling
in Economics and I suggested that consumers actually do get utility from gambling,
he replied, “You make several valid points.” However, he argues that there are fundamental differences between “cocaine and compulsive gambling and ice cream
and tennis shoes” (Nordhaus 2002).
In any case, Samuelson is not the only famous economist to have written about
gambling. For example, Gary Becker (1992 Nobel Laureate) published a Business
Week magazine article titled, “Gambling’s Advocates are Right—But for the Wrong
Reasons,” in which he writes, “I support this trend toward legalizing gambling,
although my reasoning has little to do with revenues …. It would enable the many
people who wish to place a bet to do so without patronizing illegal establishments
and facilities controlled by criminals” (Becker and Becker 1997, 45).

2

This passage has been cited or quoted by Grinols (1994b, 8; 1995, 8), Grinols and Mustard (2000, 224),
Grinols and Omorov (1996, 50), Kindt (1995, 567; 2001, 19), and Thompson and Schwer (2005, 64).
3
GDP refers to the value of goods and services produced in the economy.
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Why Gambling Is Not a DUP Activity

There are numerous problems with the idea that gambling may constitute a DUP
activity. One can sympathize with Ignatin and Smith (1976, 75), who write, “it is
difficult to understand why economists, who believe that gamblers must lose, do not
infer that the act of gambling must, therefore, provide utility.” Microeconomic theory suggests that most gamblers probably receive some level of consumer surplus
(CS) from the activity as discussed in Chap. 3.4
Grinols and Omorov (1996) and Grinols (1997) do admit that gambling provides
utility for many gamblers but say “professional” gambling may constitute a DUP
activity. This is an unbelievable claim, especially considering that televised professional poker tournaments have become wildly popular in recent years. Even if the
players do not enjoy the games, apparently many television viewers do. It is difficult
to understand how poker players, any more than professional athletes or Hollywood
actresses, are engaging in DUP.
If we did accept the argument that professional gamblers reduce GDP, then certainly
professional boxers and football players would be engaged in DUP, as they physically
harm each other in their sports.5 The whole idea of applying DUP to gambling (even
professional gambling) seems silly. People often make choices for which, under an
alternative choice, national income might have been higher. Are all such choices “bad”
because they decrease national income from some potential maximum?
In terms of the gambler himself, even if he does not “enjoy” gambling, we must
assume that all things considered he decides how to best spend his time. Even
though he may not enjoy it, his gambling career including the expected return must
be preferred to any alternative career path, no matter how much utility he might
have received. If he is successful, his income and purchases rise, which would lead
to increased utility. If, on the other hand, the professional gambler fails to earn an
adequate living, we expect him to turn to some other method of earning a living.6
Scitovsky (1986, 192) writes, “the active participants’ satisfactions from engaging in sex, social and competitive sports, social games, gambling, etc., depend on
the availability of equally active participants as partners; and that kind of interdependence … is symmetrical.” Further, he notes,
in social activities, like bridge, chess, tennis, football, or gambling, each active participant both
needs partners and provides one. In other words, he creates both demand and supply, which
complement each other and are mutually offsetting. That explains why most such activities do
not go through the market, which, in these cases, only performs the ancillary services of providing the tools, the premises, the training, the bringing together of partners, and occasionally provides a standby professional partner when amateur partners are not available. (p. 192)

4

For more detailed discussions, see ACIL (1999, 60–61) and Crane (2006).
I thank Russell Sobel for these examples.
6
Consider, as another example, an entrepreneur who starts his own business. If the business fails,
of course, the investor is not likely to “enjoy” the experience. Is failed entrepreneurship therefore
a DUP activity?
5
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Thus, even in cases when the professional gambler does not enjoy his “career”
others may benefit from his choice, thus creating wealth.

15.5

DUP and Rent Seeking

Aside from these problems, a review of the DUP literature from the early 1980s
makes it clear that gambling cannot technically be considered a DUP activity.
Bhagwati (1982, 1983) and Bhagwati, Brecher, and Srinivasan (1984) reveal that
DUP is the general class of activities that includes “rent seeking.” Bhagwati (1983,
635) writes, “I call DUP activities the set of phenomena that Tollison et al. call rent
seeking.”7 (Rent seeking was explained in Sect. 14.4.2.) In the case of a governmentcreated monopoly, rents are available to a potential monopolist, and interested parties compete to win government favor. This lobbying for the monopoly privilege is
rent seeking or DUP. Gambling lacks the characteristics required to classify it as
rent seeking, since there is no artificially contrived transfer by government.
Bhagwati (1982, 989, 991) christens the term DUP and explains that while most
DUP activities are related to attempts to influence government policies, they “can in
principle be government free or exclusively private.8 Thus, effort and resources may
be (legally) expended in getting a share of the ‘going’ transfer by an economic
agent, what may be described as ‘altruism seeking’.” Given that Bhagwati leaves the
door open for the possibility of private DUP activities, does gambling by a professional qualify?
Consider an example that follows directly from Bhagwati’s discussion. Suppose
a church has announced that it will contribute $1,000 to local charities. The administrators of soup kitchens and shelters might spend time and other resources “lobbying” the church for contributions. This lobbying constitutes DUP, and potential
recipients use scarce resources to compete for the transfer.
Is a casino bet by a professional gambler a DUP? No. Casino patrons are not
vying for a fixed transfer of wealth. Their transactions with the casinos are bets
placed—putting some money at risk on an uncertain event. Even if it is not entertaining for the professional gambler, still it is a private transaction that is mutually
beneficial. Each player that walks into the casino has the potential to win, regardless
of other players’ performance.9
7

Tullock (1981, 391, note 2) explains, “Bhagwati is attempting to get the term ‘rent-seeking’
shifted to ‘directly unproductive profit seeking, DUP (pronounced dupe)’. I do not like rent-seeking as a term and would agree that this revision of the language would be an improvement, but I
suspect that it is too late to make the change now.”
8
Bhagwati and Srinivasan (1982, 34) also make this point. Bhagwati (1982, 994) and Bhagwati and
Srinivasan (1982) explain that in some cases DUP activities may be welfare enhancing.
9
An exception to this would be playing poker at a casino, where players compete against each other
rather than against the casino. In some games (e.g., blackjack) one player’s actions can affect other
players’ performance. A final exception might be a case in which the casino is filled to capacity so
that a given player is unable to place bets.
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DUP activities are wasteful behavior that is geared at receiving a transfer that is,
by nature, rival. If one firm receives government consent to become a monopolist,
other firms are necessarily excluded from the privilege. If soup kitchen A receives
the $1,000 church donation, kitchen B does not. In contrast, my placing a bet at a
casino and winning does not preclude other players from also playing, or even making the same bets. Put slightly more formally, in a standard rent seeking/DUP case
where n individuals compete for a monopoly right, n − 1 of the individuals will be
unsuccessful. In contrast, if there are n professional gamblers trying to make a living, it is not the case that n − 1 or n minus some number >1 must be unsuccessful.
All n gamblers may earn a positive return. Of course, in the long run casinos have
the advantage.
A bet in a casino is a voluntary private market transaction between casino and
player. There exists no rivalrous “artificially contrived” public transfer, nor a
“going” private transfer that is up for grabs, so gambling is not a DUP activity.

15.6

Conclusion

It is difficult to understand how professional economists could argue that gambling—even professional gambling—is a DUP activity. It could be simply following Samuelson’s argument (again, in a principles text), without giving it much
thought. But I think the more likely explanation for this is that some researchers
simply look for any argument they can to inflate the costs of gambling. Examining
the writings of Grinols and Kindt, for example, one is hard-pressed to find any
acknowledgement that gambling could be on net beneficial to society. Indeed claims
were being made about the catastrophic damages caused by gambling in the early–
mid 1990s—before there was any empirical evidence on the matter.
Certainly disordered gambling causes social costs, and it is not a trivial problem.
But most casino patrons simply enjoy the activity. Individuals who choose to
become professional gamblers may not be producing tangible products for other
people, but each individual has the right to choose their own pursuits as long as they
do not harm others.
I view the argument that gambling can be a DUP activity as one of the most fallacious ideas in the literature. Fortunately, it is becoming less common. The application
of the concept of DUP to gambling seems to me to be a stretch; even in the case of
professional gambling, it is not rent seeking. For most people, gambling is a form of
entertainment, and professional gamblers create entertainment for many people too.

Chapter 16

Casinos and Crime: A Review
of the Literature

16.1

Introduction

One part of the analysis in Chap. 10 focused on gambling behavior and criminal
behavior among adolescents. The findings were that individuals who are more likely
to gamble are also more likely to engage in criminal activity. However, the results
showed that the type of gambling was important; this effect did not occur among
lottery or casino gamblers; rather, it was individuals who engage in other types of
gambling who were significantly more likely to engage in crime. These results confirm that there is a link between gambling behavior and criminal behavior. But there
is no indication from our evidence that casino players engage in crime any more
than other individuals do. Of course, our sample was limited to adolescents, so there
may still be a general link between casino gambling and crime.
Disordered gamblers are thought to be the key source of the link between casinos
in crime. As discussed earlier, these are individuals who gamble to such an extent
that it creates financial turmoil and disrupts their personal and/or professional lives.
These individuals may eventually turn to crime for the money needed to continue
gambling or to pay off debts. It is beyond the scope of an economics book to analyze
disordered gambling in any detail. Rather, in this chapter we only examine a statistical link between casino activity and crime, rather than a narrow link between disordered gamblers and crime. The chapter provides a brief review of the literature, with
a focus on how the crime rate is calculated.

The material in this chapter is based on Walker DM. 2008. Evaluating crime attributable to casinos
in the U.S.: A closer look at Grinols and Mustard’s “Casinos, crime, and community costs.”
Journal of Gambling Business and Economics 2(3): 23–52. Used with permission from the
University of Buckingham Press. Walker DM. 2008. Do casinos really cause crime? Econ Journal
Watch 5(1): 4–20. Used with permission from Econ Journal Watch. Walker DM. 2010. Casinos
and crime in the USA. In B. Benson and P. Zimmerman, eds., Handbook on the economics of
crime, pp. 488–517. Used with permission from Edward Elgar.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_16,
© Springer Science+Business Media New York 2013
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Casinos have long been assumed to be linked to crime, particularly organized
crime (“the mob”). Indeed, even as recently as 1996, a majority of Americans
“agreed with the statement that legalized gambling ‘opens the door to organized
crime’” (Giacopassi, Stitt, and Nichols 2001, 152). Yet, most casinos are now corporate owned and managed. I believe that the stereotype of casinos as a mob money
laundering operation has mostly faded. Still, crime associated with casinos is a
major concern in jurisdictions with casinos and those contemplating legalizing
them. In this chapter I review much of the literature on the alleged link between
casinos and crime. I then focus on one study which has been particularly influential
in the literature and in political debate. Overall, it is my opinion that there is not
enough empirical evidence to be confident about a link between casinos and crime.
I suspect that the relationship between casinos and crime is market specific.

16.2

Theoretical Background

Most of the studies in the literature focus on how casinos affect local crime rates. In
most cases, the studies examine some or all Index I crimes reported in the FBI’s
Uniform Crime Reports (UCR). These include aggravated assault, rape, robbery,
murder, larceny, burglary, and auto theft. Although most studies examine the impact
of casinos on individual crime types, the emphasis is usually on the aggregate crime
rate. Researchers have posited several different theories for how casinos may be
related to crime. We review these different theories and then summarize some of the
empirical results from the literature.

16.2.1

Economic Theory of Crime

An economic theory of crime based on rational choice suggests that criminals are rational utility maximizers, and that they calculate the risk of being caught and the potential
penalties, and weigh those against the potential benefits of engaging in crime. Elements
of the well-known economic approach to crime developed by Becker (1968) can certainly be applied to the issue of casinos and crime. However, most of the research on
casino crime is framed in the context of more specific theories of crime. In particular, the
“routine activities theory” and “hot spot” theories of crime have often been used as
frameworks for analyzing the relationship between casinos and crime. However, these
frameworks are consistent with an economic approach to crime.

16.2.2

Routine Activities Theory

The “routine activities approach” by Cohen and Felson (1979) can be applied to
increasing crime activity following the introduction of casinos. The routine activities theory holds that criminal activity increases when three conditions hold
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s imultaneously: likely offenders, suitable targets, and a lack of enforcement against
crime. Obviously, these conditions may characterize a new casino development in a
previously undeveloped area, or an area into which now there will be a large influx
of tourists. Sherman, Gartin, and Buerger (1989) emphasize that a critical contribution of this theory is noting that not only are the numbers of offenders and targets
important but also “the factors affecting the frequency of their convergence in time
and space.”
Jarrell and Howsen (1990) examine the specific effect of tourists or “strangers” in an
area on crime. In analyzing 120 counties in Kentucky, they conclude, “tourism, which
represents a group of highly transient individuals, has a positive impact on the crimes of
burglary, larceny, and robbery” (p. 490). However, they find little connection between
visitors and assault, murder, and rape. A casino would represent a clear example of the
routine activities theory of crime, as potential criminals and victims may be attracted to
casinos. It becomes more interesting once one distinguishes between “casino-based”
and “community-based” crimes. This distinction was raised initially by Curran and
Scarpitti (1991). Casino-based crimes may not conform as well to the routine activities
explanation of crime, as the security technology and enforcement on casino premises
are extremely effective and permeate the entire location. However, community-based
crimes (i.e., those criminal acts that do not occur on casino properties) may better conform to the routine activities conditions described above. Although policing in communities usually increases with the introduction of casinos, it is unclear whether police per
capita increases proportionally to the number of casino tourists. If it does not, then per
capita policing actually falls. This may contribute to ripe conditions for communitybased crimes as suggested by the routine activities theory.

16.2.3

Hot Spot Theory

Sherman, Gartin, and Buerger (1989) explain a related theory of crime incidence,
the “hot spot” theory of crime. This is the idea that the majority of crimes occur in
very small geographic areas. As an extension of routine activities theory, Sherman
et al. found empirical evidence in Minneapolis that over 50 % of calls to police were
attributed to only 3 % of places (addresses) in the city. Even more interesting is that
calls reporting predatory crimes were extremely concentrated, with all robberies,
rapes, and auto thefts reported in less than 3 % of places in the city.
When a casino is introduced into a small town, for example, it is possible that the casino
grounds would act as a hot spot for crime. This could be because of the large number of
tourists, or the fact that people often carry large amounts of cash in casinos, for example.

16.2.4

Economic Development

The above theories have explained why casinos may contribute to increased crime.
However, it is also possible that casino development might decrease crime, on net.
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This may occur, for example, if the introduction and operation of casinos create
increased demand for labor, on net, and lead to higher wages and lower unemployment. Similarly, if the casino acts as a catalyst for economic growth, the resulting
increase in standard of living might decrease the propensity to engage in criminal
activities. Grinols and Mustard (2006, 31–32) discuss some other mechanisms
through which casinos may affect crime.

16.3

Measurement Issues

As noted earlier, most of the studies on casinos and crime use the Index I reported
crimes data found in the FBI’s UCR.1 In some studies the types of offenses are
aggregated; in others they are considered separately. Most studies examine the
crime rate, i.e., the number of reported offenses divided by the population. Studies
have examined the crime rate at the state level, county level, or city level. Two
important questions to be considered at the outset of any study are the following:
What is the researcher trying to measure? And what is the appropriate way to calculate the crime rate? Presumably, the purpose of using a crime rate is to understand
how dangerous an area is, or the risk to an individual of being victimized by crime.
Virtually all studies of casino communities find that the raw number of reported
crimes and arrests increase following the introduction of casinos. This is hardly
surprising, as the large influx of tourists means more potential criminals and more
potential victims. It would be rather shocking if such an increase in population did
not correspond to an increase in criminal activity. As is clear from the discussion of
the routine activities and hot spot theories of crime, whenever a large tourist attraction is introduced, there is likely to be an increase in the number of crimes committed in the area.
There is one key issue that seems to determine whether or not a particular study
will find a link between casinos and crime: how the visiting population is treated in
the crime rate. The standard crime rate is simply measured as the number of crime
c
incidents (c) divided by the population (p), or p . Thus, we have a measure of the
likelihood that a particular person will be victimized by crime. If we distinguish
between “residents” (r) and “visitors” (v), for both the crimes committed (i.e.,
crimes committed either by residents, cr, or by visitors cv) and the population targeted by criminals (i.e., members of either the resident population, pr, or the visiting
population, pv, can be victimized by crime), then we get a better picture of how different crime rate calculations would be interpreted.2

It is beyond the scope of this review to discuss the issues surrounding the choice of crime variable, e.g.,
reported offenses versus arrests. Those issues have been extensively discussed in the crime literature.
2
The term “visitors” follows Grinols and Mustard (2006). Alternatively, this has been termed
“strangers” (Jarrell and Howsen 1990), or more commonly, simply “tourists.”
1
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The traditional crime rate measure counts all crimes committed in an area (e.g.,
c
nation, state, or county), divided by the population in that area, , or using the resip
c
+
c
v . However, if there is a large amount of
dent/visitor notation it would be r
pr
tourism to the area, some researchers argue that this crime rate will overstate the
actual risk of being victimized by crime. To correct this, the visiting population
should be added to the denominator so that it accurately reflects the “population at
risk” of being victimized. The crime rate thus becomes cr + cv .
pr + pv
On the other hand, if we are simply interested in calculating the raw number of
crimes, relative to the resident population, regardless of the volume of tourism to the
area, then the standard crime rate can be used. But this will overstate the risk of
being a crime victim, the more so the larger the visiting population. In the case of
casinos, which are often located in less populated areas, the tourism they draw can
represent a significant change in the population. Thus, the distinction between
“population” and “population at risk” vis-à-vis the crime rate is an important one.
Several authors have discussed how visitors or tourists should be handled when
analyzing the crime rate. Nettler (1984, 48) explains, “The rationale for the computation of [crime] rates is a predictive one … To increase the accuracy of forecasts, a rate
should be ‘refined’ so that it includes in its denominator all those persons and only
those persons who are at risk of whatever kind of event is being tallied in the numerator.” Nettler describes rates that do not correctly represent the population at risk as
“crude” (p. 48). Boggs (1965) gives the example of central business districts, which
attract large number of daily visitors. She explains that ignoring the visitors will produce spuriously high crime rates (p. 900). Giacopassi (1995, 7) offers an example:
It would be possible to have a casino and to have a vast amount of crime in a jurisdiction
where there were no residents. This presents a dilemma: with no residents, there would be
no denominator in the crime equation, so there could be no “official” crime rate. Clearly,
calculating crime and crime rates without taking into account the population at risk can lead
to wildly inappropriate conclusions.

Albanese (1985, 41) also provides a simple numerical example to illustrate the
point:
A city with a population of 100 citizens might experience 10 reported Index crimes in a
year. Therefore, the probability that any one citizen will be the victim of one of these crimes
is 1 in 10. If the population of this city suddenly doubles [after a casino opens] to, say, 200
citizens, it is likely that the number of crimes that occur there will also rise—simply because
there are more people to be offenders and victims. If the number of crimes also doubled to
20, it would appear as if crime increased 100 %. However, this is not the case. If 200 people
are now at risk and 20 crimes are committed, the probability of being a victim is still 1 in
10 (i.e., 20 in 200). Therefore, the risk of being victimized by crime can remain the same
when both the population and crime increase together.

Curran and Scarpitti (1991) explain, “it is problematic to accept a rate based
exclusively on the resident population. In fact, the FBI [the source of the GM crime
data] shares this concern” and warns,
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The Uniform Crime Reports give a nationwide view of crime based on statistics contributed
by state and local law enforcement agencies. Population size is the only correlate of crime
utilized in this publication. While other factors listed above are of equal concern [this list
includes stability of population with respect to commuting patterns and transient factors],
no attempt is made to relate them to the data presented. The reader is, therefore, cautioned
against comparing statistical data of individual reporting units from cities, counties, states,
or colleges and universities solely on the basis of their population. (Quoted from Curran
and Scarpitti 1991, p. 438)

Miller and Schwartz (1998) also discuss this issue in detail. They are critical of
a variety of studies that have ignored the effect of tourism on the population at risk
when calculating crime rates.
Another important factor worth emphasizing is the location at which the crimes
are committed. Whether the crimes are being perpetrated on the casino premises or
in the outside community will have a real effect on who is being victimized: residents or visitors. Finally, it would be ideal for analyzing risk to potential victims if
data were available on who is victimized by crime and who the criminals are (i.e.,
residents or visitors).

16.4

Empirical Evidence

I now summarize the findings of some of the published studies on the relationship
between casinos and crime. What is very interesting—but perhaps not surprising—
is that how tourists are accounted for in the crime rate appears to be a key determinant of the relationship between casinos and crime. Of course, there are other
important variables, and each study takes a different approach to their analysis. The
focus here is on the visitors issue because, as is discussed below, the most influential
studies have focused on that issue.

16.4.1

“Early” Studies

The “early” studies on casinos and crime date from 1985 to 2000. This cutoff is
arbitrary, but I think the quality of empirical analysis began to improve markedly
after 2000. In general, these studies suggest that casinos cause crime if the visitors
are not included in the population component of the crime rate.
When crime rates are calculated without factoring the number of tourists or visitors, almost all studies show that casinos lead to higher crime rates. This is consistent
with common sense, which suggests that if there is a large increase in the number of
people in an area, there is likely to be an increase in the number of crime incidents.
Table 16.1 summarizes the findings of selected studies that examine crime rates in
casino communities. The table lists information on the casino market studied, general findings, and whether visitors were considered in calculating the crime rates.
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Table 16.1 Casino–crime rate studies, 1985–2000

Study
Albanese (1985)
Friedman et al. (1989)
Hakim and Buck (1989)
Curran and Scarpitti (1991)
Giacopassi and Stitt (1993)
Chang (1996)
Stokowski (1996)
General Accounting Office
(2000)

State/region
studied
Atlantic City
Atlantic City
Atlantic City
Atlantic City
Biloxi, MS
Biloxi, MS
Colorado
Atlantic City

Years
analyzed
1978–1982
1974–1984
1972–1984
1985–1989
1991–1993
1986–1994
1989–1994
1977–1997

Year
casinos
opened
1978
1978
1978
1978
1992
1992
1991
1978

Casinos
increase
crime rate?
No
Yes
Yes
No
Yes
No
No
No

Population
adjusted for
visitors?
Yes
No
No
Yes
No
Yes
Yes
Yes

Source: Walker (2010). Used with permission from Edward Elgar

The table suggests that whether a researcher finds an impact of casinos on crime correlates strongly to whether the visitors are accounted for in the population.
Some of these studies are methodologically or empirically weak. For example,
the studies analyze data for only a very short time frame (in one case, as little as
2 years), do not control for other factors that may impact crime, and do not distinguish between crime attributable to casinos specifically and to tourism generally.
Indeed, few of the studies listed in the table perform econometric analyses in which
they control for relevant variables. Most of the shortcomings in these early studies
may be attributed to the lack of available data. We cannot make any strong conclusions regarding the relationship between casinos and crime based on these studies
because there simply were not many jurisdictions that offered casinos for a long
period of time. What we can do is confirm that how the crime rate is measured will
have a significant impact on the findings in casino jurisdictions. This result is consistent with the routine activities theory of crime.

16.4.2

“Recent” Studies

The trend toward commercial casino legalization slowed drastically in the late
1990s. Michigan legalized casinos in 1996, and Pennsylvania was the next state to
legalize, in 2004. (Pennsylvania initially legalized casinos with slot machines only;
they have since introduced table games.) Another wave of legalization began more
recently. The maturation of the casino industry in states that legalized in the early
1990s has meant more data to study the crime issue. The more recent studies on
casinos and crime are often more comprehensive, analyzing longer time periods and
often more cross sections of states with casinos. Still, most of these later studies also
suffer from some data limitations.
Table 16.2 summarizes the findings of the more recent studies on casinos and
crime. As with the early studies, one thing that stands out is that how the researchers
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Table 16.2 Casino–crime rate studies, 2001–2010

Study
Gazel, Rickman,
and Thompson
(2001)
Wilson (2001)
Evans and
Topoleski
(2002)
Stitt, Nichols, and
Giacopassi
(2003)
Betsinger (2005)

State/region
studied
Wisconsin
(tribal)

Year casinos
Years analyzed opened
1981–1994
(various)

Casinos
increase
crime rate?
Yes

Population
adjusted for
visitors?
No

Indiana
National (tribal
only)

1992–1997
1985–1989

1995
(Various)

No
Yes

No
No

Various

1980s–1990s

(Various)

Mixed

Yes

144 counties in
33 states
National

1977–2001

(Various)

Mixed

No

1977–1996

(Various)

Yes

No

2003

1937

No

Yes

1994–2004

1995

No

Yes

Grinols and
Mustard (2006)
Reno, NV
Barthe and Stitt
(2007, 2009a,
2009b)
Reece (2010)
Indiana

Source: Walker (2010). Used with permission from Edward Elgar

account for tourists in the crime rate appears to have a considerable effect on the
results. Often, when tourism is accounted for in the model, the crime effect of casinos is diminished or it disappears entirely.

16.5

Two Key Studies

Among all of the studies mentioned thus far, I believe two deserve closer attention
because they highlight what I see as key methodological issues in casino–crime
studies. The papers by Grinols and Mustard (2006) and Reece (2010) are examined
in more detail here.

16.5.1

Grinols and Mustard (2006)

Grinols and Mustard (2006) represents the most comprehensive study of the link
between casinos and crime to date. These authors examine county-level crime data
in every US county from 1977 through 1996. Perhaps the only complaint one can
have about the scope of this study is that it does not extend to later years. Nevertheless,
this study improves upon the previous studies, covering more casino markets and a
longer sample period.
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The paper represents an important contribution because the authors utilize an
econometric analysis of panel data, rather than simply calculating crime rates, or
comparing crime rates before and after the introduction of casinos, as many predecessors did. Their analysis includes numerous control variables that account for
potentially critical determinants of criminal activity; most of these have been
ignored by previous researchers. The authors analyze the effect that the introduction
of a casino has on the crime rate in the county between 2 years prior to casino introduction and 5 years after the introduction of casinos. Although the average crime
rate was falling during the sample period in their study, their results indicate that
crime rates fell less in casino counties than in non-casino counties. The casinos
appear to increase crime beginning around 4 years after the introduction of casinos.
This result is similar to that found by Evans and Topoleski (2002) in their study of
tribal casinos. Grinols and Mustard conclude that approximately 8 % of casino
county crime can be attributed to casinos. All Index I crimes (except murder) are
found to be exacerbated by casinos. They estimate the costs of casino crime to be
around $75 per adult per year in the United States (pp. 28, 41).
As with other studies, there are limitations to this study too.3 Most importantly,
Grinols and Mustard do not adjust their county crime rates by tourists (i.e., they use
the population, rather than the population at risk). As other researchers have shown,
ignoring the visiting population will tend to overstate the crime rate as an indication
of the risk of being victimized. However, Grinols and Mustard explain that the risk
of being victimized is not their concern in their paper. Instead, they are interested in
the “costs to the host county associated with a change in crime from whatever
source. We are therefore interested in the total effect of casinos on crime …” (p. 35).
If one interprets the “total effect of casinos” to mean the change in reported crimes,
then they clearly show that the number of reported crimes increases after casinos are
introduced. One can question the importance of this finding, however, since an
increase in crime would be correlated with any large influx of tourists, casino related
or not. Unfortunately, their analysis does not allow them to truly distinguish between
a “casino” and “tourism” effect on crime.4
Despite these issues, the Grinols and Mustard (2006) study is likely to be the
benchmark for future studies. It does represent a significant improvement over previous studies, mainly due to the scope of their study. In addition, their attempt to control
for other factors that might affect crime is commendable. Other researchers have
already begun using the Grinols and Mustard framework for subsequent analyses.

These issues and several others are debated in an exchange between the author and Grinols and
Mustard, published in Econ Journal Watch in 2008. See Walker (2008a, 2008b) and Grinols and
Mustard (2008a, 2008b).
4
In a follow-up study Grinols, Mustard, and Staha (2011) find that National Park visitors have no
effect on local crime rates. Such visitors are likely quite different from casino visitors, and they
suggest that the type of visitor is important for determining the crime effect of casino visitors. One
would expect, for example, that National Park visitors may include a relatively large proportion of
children relative to casino visitors.
3
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Reece (2010)

The paper by Reece (2010) represents perhaps the most carefully crafted study on
casinos and crime to date. Reece improves upon the Grinols and Mustard (2006)
study and previous studies by accounting for several factors that had been neglected.
This study is limited because it examines casinos and crime only in Indiana.
However, it provides a good blueprint for future researchers to study other casino
markets.
The major contribution of the Reece (2010) study is that it introduces control
variables that have not been utilized in previous studies, usually because of data
limitations. First, Reece controls for tourism by using the number of hotel rooms in
the county as an explanatory variable in his model. Since hotels often follow new
casinos, the number of hotel rooms in a county can proxy for tourism in the county.
It may be the case that “hotels” cause crime, rather than casinos causing crime. This
variable will help to isolate the casino effect from a tourism effect. Second, Reece
is one of few researchers to account for casino volume (using turnstile count) in
studying the effects of casinos on crime. Most previous studies utilize only a dummy
variable to indicate the presence of one or more casinos. But if casinos cause crime,
then one would expect the volume of casino gambling to be an important explanation of the level of crime. Third, Reece includes a measure of enforcement in his
analysis. This is critical because the economic model of crime (or the routine activities theory) suggests that if there is a greater degree of law enforcement, it will raise
the cost of committing crimes. His variables for enforcement include the aggregate
arrest rate for violent crimes.
Another important contribution of Reece’s (2010) study is that it explains the
potential problems with some previous studies because they apparently did not deal
with various problems with the UCR data. Reece’s care with the data makes it likely
that his analysis avoids some of the potential problems in other papers that have also
used the UCR data.
Reece begins with the basic model posited by Grinols and Mustard (2006). He
improves on it by including measures of casino activity, tourism volume, and law
enforcement. He first analyzes the growth of hotel rooms in casino counties. He
finds that new hotel rooms follow the introduction of casinos into counties, and that
these hotel rooms “seem to reduce the levels of larceny and motor vehicle theft”
(p. 157). He continues, discussing casinos and crime,
I find very limited support for the proposition that new casinos increase local crime rates.
Opening new casinos appears to increase the number of burglaries in the county after a lag
of a few years. Opening new casinos appears, however, to reduce the number of motor
vehicle thefts and aggravated assaults. Increased casino activity, measured using turnstile
count of casino patrons, seems to reduce rates of larceny, motor vehicle theft, aggravated
assault, and robbery. These results do not match those of earlier studies that show large
increases in a broad range of local crime rates after opening new casinos. (p. 157)

Reece points out that the significance of the turnstile count in his model suggests
that “leaving out a measure of casino activity when estimating the effect of casinos
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on crime is a serious specification error” (pp. 157–158). The same argument applies
to the hotel room variable. Finally, although Reece tests the effect of enforcement,
his results are insignificant in explaining crime.
The results from this study emphasize the importance of accounting for tourism,
casino volume, and law enforcement. Although previous researchers have discussed
these issues, Reece is the first to effectively control for them all in an analysis of
casinos and crime. As Reece notes, his results are based solely on Indiana data, and
cannot be generalized. Of course, there are other potential problems in this analysis,
but Reece’s study does introduce a number of critical improvements to the analysis
of casinos and crime.

16.6

Unresolved Issues

Even with the amount of research examining the relationship between casinos and
crime, little is known. In this section I summarize some of the most important, yet
unresolved, issues that cloud our understanding of the relationship between casinos
and crime.
One thing is clear from the research. When casinos are introduced into a city or
a region, they are going to attract tourists. And with a larger population of potential
criminals and victims, there will be more crime incidents. This is a straightforward
implication of routine activities theory, and every study has shown that. But what is
more interesting is whether the introduction of a casino actually makes the area less
safe. Hence, most authors have argued that using a crime rate where the population
is measured as the “population at risk” (i.e., resident population plus tourists) is the
relevant one. Unfortunately, visitor data are often difficult to acquire. But most studies that calculate the crime rate using both the resident population and the resident
plus tourist population show the adjustment to make a significant difference in the
results. Typically, when tourists are considered in the crime rate, any effect of casinos on crime diminishes or disappears. Still, more evidence is needed.
Tarlow (2006) provides an insightful discussion on casino tourism and crime,
explaining
it is hard or impossible to distinguish between crimes based on the social impacts of tourism
versus those based on the social impact of casinos. The lack of clear definitions and imprecise data often means that the researcher can find almost any conclusion about which he/she
is desirous. The tautological bias in most of these studies should be recognized (p. 102).

Indeed, Tarlow discusses the problems associated with determining who is being
victimized (residents or tourists), how to distinguish where casino districts end, and
what types of crimes can be attributed to the impacts of casinos.
Curran and Scarpitti (1991) raise the issue of casino-based versus community-
based crimes, and Barthe and Stitt (2007, 2009a, 2009b) provide a related empirical
analysis on the location of criminal offenses. However, no researcher has provided
an in-depth analysis of how casinos may affect the distribution of crime offenses.
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This question also plays into the “what are we trying to measure?” issue. Presumably,
most researchers are interested in measuring how casinos affect safety. But if the concern is for the costs of enforcement, then other measures may be more relevant.
A third issue that deserves increased attention is the identity of the victims—resident or tourist. Just as the location of committed crimes can be useful for tailoring
the analysis to the question at hand, the home addresses (city or zip code, not necessarily street address) of the criminals and victims may also be useful. Everyone
agrees that the number of crimes will increase when casinos enter a market, simply
because more people are coming into the area. But no one knows if the increase in
criminal activity is due to new criminals coming in, new victims coming in, or
mostly likely, a combination of changes among resident and visiting criminals and
victims. Unfortunately, data on victim category (resident or tourist) as well as criminal category would be very difficult, if not impossible, to collect on any large scale.
A fourth issue to consider is the differentiation among types of casinos. In some
markets riverboat casinos are the only type allowed; other states have both land-
based and riverboat casinos. It is conceivable that these different types of casinos
have different effects on crime. Similarly, there may be differences in how tribal and
commercial casinos affect crime.

16.7

Conclusion

It seems clear that crimes in casino jurisdictions will increase, as tourists are drawn
to casinos. Very little is understood as to whether it is the casino per se or tourism
that is the cause of increased crime. Similarly, little is known whether casino jurisdictions are safer or less safe than non-casino or non-tourist jurisdictions. As more
data from more jurisdictions become available, hopefully researchers will design
better studies to take into consideration these issues. The study by Reece (2010) is
a good step. Reece attempted to account for casino activity (through turnstile count),
the increase in tourism (through hotel rooms), and law enforcement changes. The
inclusion of these variables goes a long way in satisfying the necessary considerations for effectively measuring the effects of casinos on crime outlined by Albanese
(1985). When these factors are considered, Reece found little evidence of a positive
relationship between casinos and crime. However, his results are limited to casinos
in Indiana, and there is no reason to expect that experience will necessarily be the
same as in other casino markets.
The issues discussed in this chapter outline numerous opportunities for researchers to improve our understanding of whether and how casinos and crime are linked.
More work is needed to understand both the general economic relationship between
casinos and crime and the individual-level analysis of problem gamblers’ propensities to commit crimes. Quality data are often not available. However, as more jurisdictions have longer term experiences with casinos, researchers should find it easier
to come to some stronger conclusions on the relationship between casinos and crime.
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Currently, the evidence is mixed. Some studies suggest that casinos cause crime,
while others argue that it is more likely a tourism effect. More research is needed.
A better understanding of these issues will have important economic, sociological,
and political implications, as policymakers continue to eye legalized casinos as a
way to deal with ongoing fiscal crises.

Chapter 17

Casinos and Commercial Real Estate
Values: A Case Study of Detroit

As discussed in Chap. 4, casino industry observers, especially critics, have argued
that the casino industry “cannibalizes” other industries or acts as a substitute to
other industries. Although this is true of any new firm or industry, to an extent, this
criticism of casinos has been particularly influential in political and public debate.
Yet, there have been few empirical analyses of this issue. There is no paper of which
I am aware that has addressed whether casinos cause a substitution effect with other
businesses at the local level.1 In this chapter we examine the substitution effect of
casinos with other businesses using data from Detroit, Michigan.
Detroit is an ideal case study due to land-based commercial casinos that are
located in the central business district of a major urban area. Detroit employment
and population decline over the sample period while the revenues of the casino
industry steadily increase. Using casino revenues as a measure of casino activity
and retail property transaction data, we test the effect casinos have had on Detroit
commercial property values. Our results indicate that casinos have a positive impact
on commercial property prices, suggesting that casinos act as complements, rather
than substitutes, to existing businesses. Although the results apply only to Detroit,
the empirical approach used in this study can serve as an example for future market
studies.
This chapter is organized as follows. The next section provides background on
commercial casinos in Detroit, and Sect. 17.2 reviews literature on the influence of
casino activity on real estate property values documented by previous research. The
data and empirical approach are described in Sect. 17.3. In Sect. 17.4, the model is
estimated and the empirical findings analyzed. The chapter concludes with a s ummary
of the findings of the analysis.

The material in this chapter is based on Wiley JA, and DM Walker. 2011. Casino revenues and
retail property values: The Detroit case. Journal of Real Estate Finance and Economics 42(1):
99–114. Used with permission from Springer.
Some studies may get at the issue indirectly. For example, Cotti (2008) analyzes labor market
effects of casinos.
1

D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_17,
© Springer Science+Business Media New York 2013
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17.1 Background
Michigan was the eleventh state to legalize casinos, in 1996. The first casino
opened in Detroit in 1999. The three Detroit casinos are very close to each
other—within a 1.4 mile drive of each other.2 The only other casino in proximity
is the Caesars Windsor, just across the Detroit River in Windsor, Ontario,
Canada. Annual casino revenues in Detroit first topped $1.0 billion in 2001, and
there has been a modest, steady increase in revenues since that year.3 In 2010,
gross gaming revenues were $1.38 billion, and the casinos paid $311 million in
state and local taxes.
The academic literature contains a few studies that focus on casinos in Detroit.
Wacker (2006) provides a thorough discussion of the political economy leading up
to casino approval. The loss of manufacturing jobs in postindustrial Detroit and the
economic decline of the central business district (CBD) are offered as key explanations. Wacker points out that there is a regional draw to the urban Detroit casinos
where visitors emanate from adjacent states. In another descriptive paper, McCarthy
(2002) discusses the “entertainment-led” strategy to revitalize Detroit’s weakening
economic base. Noted benefits include enhanced city marketing and tourism volume. Problems associated with the strategy are political in nature, related to governance, location, and isolation from potentially compatible land uses. The study by
the Michigan Senate Fiscal Agency (2000) provides comprehensive information on
the Detroit casino agreements, as well as expectations regarding revenues, employment, and tax payments. However, all three of these Detroit studies fail to provide
any empirical analysis of the effects of the Detroit casinos on property values or on
the performance of the local economy.4
Perhaps the most comprehensive study of the Detroit casino case is Moufakkir’s
(2002) study. This study is somewhat dated, but it addresses five specific issues
influenced by casinos: tourism activity; gambling spending capture rates (relative to
the nearby casino in Windsor, Canada); projections compared to actual results;
crime in Detroit; and bankruptcy filings. Moufakkir provides evidence that crime
and bankruptcy filings did not increase following casino openings in Detroit, and

See Table 1.1 for 2010 data on Michigan’s commercial casinos. Michigan also has 19 tribal casinos, as of 2008. The first of these opened in 1993. The nearest tribal casinos to Detroit are the
Soaring Eagle Casino in Mt. Pleasant and the Saganing Eagles Landing Casino in Standish. Both
are more than 140 miles from Detroit. Hereafter, when we refer to “casinos” we are referring only
to the three commercial casinos in Detroit.
3
For a more detailed discussion of Detroit’s casino revenues, taxes, etc., see American Gaming
Association (2008).
4
There have been, of course, several other descriptive pieces such as policy reports and newspaper
reports. These sources typically list a variety of statistics such as employment figures, tax receipts,
and casino revenues, but generally fail to provide a valid econometric analysis of the casinos’
effects. An example of this type of study is the American Gaming Association’s annual State of the
States report (2008).
2
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the net impact of casinos is positive. Although the study examines a number of
important social and economic issues, it does not address whether casinos create a
local “substitution effect” that harms other businesses.

17.2 Casino Activity and Real Estate Property Values
Wenz (2007) develops a hedonic pricing model to estimate the net impact of casinos
on residential property values, using national data from the Public Use Microdata
Sample (PUMS) of the 2000 US Census. Wenz argues that the hedonic approach
has advantages over other potential measures because it connects the value of public
goods that are revealed in home values as a result of casino gambling. The study is
general in nature, finding that casinos have a net positive impact on housing prices
(about 2 %) in the same geographic area as a casino, while property values in bordering areas experience even greater positive spillover effects (about a 6 % increase
in value).5 Due to the national scope of the Wenz study, there is considerable heterogeneity across casinos, markets, and corresponding local economies; hence, some
of these differences may be attributed to fundamental market differences or the
timing of casino development. Most casinos in Wenz’s sample are Native American
casinos, while only two cities are identified with non-Native American legalized
gambling: Atlantic City, NJ, and Deadwood, SD. Accordingly, Wenz finds that positive impacts of casino gambling decline as population density increases and that the
number of gaming positions (i.e., casino industry size) has no effect on the local
economy.
In another study specific to Atlantic City, Buck et al. (1991) examine 64 connecting localities to simultaneously estimate determinants for property crime and average housing values controlling for population, unemployment, government
revenues, police expenditures, and distance from Atlantic City. They find that,
although the development effect of casinos has a positive effect on property values,
the crime attracted by the casinos has a negative effect on property values. Both
effects diminish with the distance from a new casino.
The study by Phipps (2004) examined the effects of casino openings and closings on neighborhood crime and housing prices, using a time-series hedonic
approach with MLS data in Windsor, Ontario. (Windsor is just across the river from
Detroit.) Phipps finds that, although crime reports are higher and property values are
lower in close proximity to casinos, crime and housing prices vary randomly around
mean values after either the opening of a new casino or the closing of an existing
one. According to this evidence, Phipps concludes that casinos have a benign effect
on crime and housing prices in Windsor.

Geographic area is defined as the US Census Public Use Microdata Area (PUMA), which contains at least 100,000 individuals.
5
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There is no published evidence of the impact of casinos on commercial property
values. In contrast to previous work, our study provides an original examination of
the influence of casinos on retail property values. Property values should reflect the
value of the business and should therefore help us determine the impact of casinos
on other businesses. We focus on a single market, thus eliminating the bias introduced by casino and economic heterogeneity across the United States. The use of
transaction-level data enables empirical methods that control for unique physical
and locational differences across properties. Rather than using only an indicator
variable to consider the fixed effect of casinos, the analysis is dynamic and features
total casino revenues to account for time variation in industry performance. Finally,
we consider the value impact on properties in close proximity to casinos. These
methods elicit a more direct connection between consumer spending at casinos and
changes in individual retail property values. The empirical tests are designed to
answer the open question of whether casino performance causes a substitution
effect away from other commercial land uses, or if certain property types exist as
complements to casino gambling.6

17.3 Data and Methodology
Market selection is a key consideration for this analysis. A number of possible markets could be examined. The focus is on an urban location because of the interest in
examining the impact on surrounding businesses. From the AGA (2008) list of the
top 20 US casino markets, only four markets have population greater than 50,000
and greater than 50 retail sales observations in CoStar (our data source). These are
Las Vegas, Detroit, St. Louis, and Kansas City. Las Vegas is problematic because
the gaming industry contributes such a large share of the economic base. Multiple
new casinos are built every year in Las Vegas, adding difficulty to isolating differences between the novelty effect of new casino development and the impact of
existing industry trends. Casinos in Missouri are on rivers. The consequence of this
is that gambling venues in Kansas City and St. Louis are relatively isolated from the
core urban market and the opportunity to examine the impact on surrounding businesses is limited. Additionally, prior to 2008 the Missouri Gaming Commission
enforced an unpopular $500 loss limit which largely restricted the drawing power
for visitors in surrounding states.
Detroit is selected for this study due to the public disclosure of casino revenues
combined with a steady gaming industry in a large metropolitan market. In addition,
Detroit represents a convenient case study because its urban commercial casinos are
Note that by “substitute” and “complement” we are not referring to the standard economic relationship between price of one good and demand for another. Rather, we are simply referring to a
relationship among the revenues in different industries. Admittedly, this is somewhat of an indirect
way to get at the substitution effect. The most direct way of analyzing it would be to look at revenues. But such firm-level data are not readily available.
6
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Table 17.1 List of variables
Variable
5mile
Age
Bldg_SF
Casino_rev
Coverage
D_Typei
Distance
Land_area
N_floors
Pop_Det
Rel_days
Sale_price
SubMktj
Supply_RBA

Description
Equals 1 if property is within 5-mile radius of any Detroit casino
Property age (in years)
Property size (in square feet)
Total adjusted gross receipts from Detroit casino operations
Lot coverage ratio
Indicator variable for property type i
Average of measured distances from each casino (in miles)
Land area for subject site (in square feet)
Number of floors
Estimated population for the Detroit-Livonia-Dearborn, MI area
Number of days since sale date (measured relative to August 14, 2008)
Recorded purchase price
Indicator variable for submarket j
Total existing inventory of retail space in the Detroit market (in square feet
of rentable building area)
Source: Wiley and Walker (2011). Used with permission from Springer

distant from the tribal casinos in the state. Detroit has only three commercial
casinos, all in close proximity to each other. This offers a relatively direct connection
between casino performance and commercial property values. Finally, population
and employment decline during the 2001–2008 period while casino revenues
steadily rise. This divergence suggests that a connection to retail property values
can more directly be attributed to casino performance than general urban growth.
No other urban casino market in the United States offers this combination of characteristics along with adequate retail property transaction data to make this type of
analysis possible.
We posit three separate models of commercial property prices in Detroit. The
goal is to isolate the effect casinos in Detroit have had on commercial property
prices. Data is collected on a number of variables that are expected to explain commercial property values. We utilize retail property sales data, along with property
and locational characteristic data for Detroit provided by the CoStar Group. Data
include a total of 1,135 observations (property transactions) over more than a 7-year
period spanning from May 2001 to June 2008. The sample is limited to include the
488 observations where data are jointly available for the variables listed and
described in Table 17.1. The sample is diverse in nature with property uses that
range from service stations to day care centers. Table 17.2 provides descriptive statistics for the sample. The average property is almost 35 years old, and average
selling price is just over $1.0 million.
In addition to property-specific information, data are collected on macroeconomic market factors that may influence the supply and demand of retail space.
Retail supply data are extracted from a recent CoStar Retail Market Report for the
Detroit market. Supply of rentable building area (RBA) is reported quarterly and
ranges from a minimum of 194 million sq. ft. in the second quarter of 2001 to a
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Table 17.2 Descriptive statistics
Panel A. Property information (n = 488)
Variable
Age
Bldg_SF
Coverage
Distance
Land_area
N_floors
Rel_days
Sale_price

Mean
34.7
6,488
0.156
19.649
69,161
1.09
564
$1,022,774

Standard
deviation
25.4
7,866
0.400
13.171
280,565
0.344
349
$1,196,730

Mean (if
5mile = 1)
30.4
5,391
0.280
–
16,116**
1.19
499
$720,522*

t-Test of difference
(−0.68)
(−0.95)
(1.18)
–
(−8.63)
(0.96)
(−0.74)
(−2.67)

Minimum

Maximum

Panel B. Market information (Q2 2001 to Q2 2008)
Variable

Mean

Standard
deviation

Casino_rev
$110,513,274
$6,219,181
$79,973,338
$123,755,238
Pop_Det
2,015,413
16,647
1,985,101
2,058,895
Supply_RBA
208,689,927
2,617,117
194,080,564
212,267,916
Source: Wiley and Walker (2011). Used with permission from Springer
** and * indicate significant difference from the mean of the control set at the 1 and 5 % levels,
respectively

maximum of 212 million sq. ft. in the first quarter of 2008. Aggregate retail supply
estimates are merged with property transaction data based on the quarter in which
the transaction occurs to create the Supply_RBA variable.
Following the widely held belief that retail follows residential growth, population
estimates are frequently the first line of even the most detailed demand models for
retail market analysis. Annual population estimates from the Detroit-LivoniaDearborn, MI Metropolitan Statistical Area (MSA), for years 2000 through 2007
were collected from the US Census Bureau. Population is lagged so that transaction
sale dates are matched with population estimates from the previous year to create
the Pop_Det variable. Consistent with publicized struggles of manufacturing industries in Detroit and resulting employment trends, population for the Detroit MSA is
declining every year since the beginning of the decade—falling by as much as
1.36 % during our sample period. As shown in Table 17.2, population dropped from
2.06 million in 2001 to 1.99 million in 2008.
Detroit has only three casinos, MGM Grand Detroit, MotorCity Casino, and
Greektown Casino, with openings in July 1999, December 1999, and November
2000, respectively. All casinos are within a maximum driving distance of 1.4 miles
of each other and no new casino openings occur during the sample period.7 Revenue
from operations are made publicly available online from the Michigan Gaming
Control Board. In March 2008, the three Detroit casinos reported their highest
As noted earlier, tribal casinos are a significant distance away from the commercial casinos in
Detroit; we therefore ignore their effect on the Detroit real estate market.
7
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c ollective monthly revenue during our sample period, approaching $124 million.
Monthly casino revenues are merged with property transaction data based on the
month of sale to create the Casino_rev variable. This variable serves as a good
proxy for the overall amount of consumer spending in Detroit that can be attributed
to casino visitors.
If visitors only spend their money on an all-inclusive casino experience, then
casino revenues should have little to no influence on retail property values. It is also
possible that casinos oversupply the market with retail space and cannibalize competition so that casino revenues act as a substitute to other consumer spending, leading
to a decrease in retail property values. On the other hand, if casino guests also spend
disposable income outside the casino, then retail property values should be positively
affected by the casino volume. Brueckner (1993) provides a formal model to argue
that the successful performance of anchor tenants benefits in-line retail tenants by
drawing customers for multipurpose shopping trips.8 Although this earlier work is
focused on enclosed shopping centers, it opens the question about possible customer
spillovers in walkable urban locations when customers are drawn to the area by
major retail or entertainment venues. Based on the economies of agglomeration principle, the influence of casinos is not expected to be constant and should vary by retail
use and proximity to casinos.9 According to this hypothesis, during periods where
gaming spending is high, nearby complementary retail tenants should see improved
sales revenue escalating the competition for their space. Retail is an income-producing property; therefore, higher rents for properties nearby casinos lead to higher valuations and sales prices. Chaing, Lai, and Ling (1986) demonstrate that base retail
rents are positively related to expected tenant sales. Improved tenant performance
increases the tenant’s ability to pay more and intensifies competition for space. These
economic influences are in turn capitalized into higher retail property values.
Latitude and longitude coordinates are used to measure the distance (in nautical
miles, or “as the crow flies”) from sold properties to the three casinos. With coordinates given as radians measured relative to 90°, the calculation of the variable
Distance is made according to the spherical law of cosines.10 Distance measures the
distance between each retail observation and the midpoint of the casino triangle. The
Distance variable is included in the hedonic model to control for the gradient of commercial values relative to the city center. In order to test whether the effects of casinos
diminish further away from the casinos, we introduce a variable, 5mile, which identifies retail properties that are within 5 miles of any of the three Detroit casinos.

This important retail concept is later supported by the findings of Gatzlaff, Sirmans, and Diskin
(1994), Eppli and Shilling (1995), and Miceli and Sirmans (1995). Mejia and Eppli (2003) extend
this analysis to find evidence of demand externalities between regional shopping centers.
9
For theoretical discussion of economies of agglomeration, see Pascal and McCall (1980) and Goldstein
and Gronberg (1984). Eppli and Benjamin (1994) provide a review of retail research that summarizes
the literature linked to economies of agglomeration, along with other important retail concepts.
10
Distance = 3,443.92 × arccos[cos(lat1) × cos(lat2) + sin(lat1) × sin(lat1) × cos(long1 − long2)],
where 3,443.92 miles is the radius of the earth.
8
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Panel A of Table 17.2 reports the means for selected variables describing
p roperties within a 5-mile radius of any Detroit casino (if 5mile = 1). It is shown that
properties within a 5-mile radius are similar in age, size, and sale date, yet lot sizes
are smaller and the average selling price is significantly less than the overall market
average. This preliminary observation would seem to suggest that the presence of
Detroit casinos is a detriment to retail property values. However, the comparison of
sample means is misleading since it fails to consider fundamental differences like
property type, physical attributes, and location within an urban market. Regression
analysis has the superior ability to directly link the influence of casino revenues to
retail property values.
The starting point for the analysis is a traditional hedonic model using property
characteristics to explain variation in selling prices. The model is log-linear where
the dependent variable is ln(Sale_price).11 The natural log of building size, ln(Bldg_
SF), is included as an influential determinant of selling price because the dependent
variable is not measured as price per unit of size. Property age, measured as ln(Age),
is a key consideration due to functional obsolescence and continuous technological
change in retail industry standards.12 The Rel_days variable measures the number of
days since the property sale relative to August 14, 2008, and is included to control
for the time trend in retail prices relative to other market variables.13 Since market
locations range from urban to suburban and MSA periphery, lot size and building
size are not highly correlated; hence, lot size is included as ln(Land_area) to measure the value of undeveloped land.14 Coverage and ln(N_floors) measure density
effects within the urban location according to the efficiency of land use and building
height, respectively. The D_Typei indicator variables are included to identify properties according to 16 different types.15
Colwell and Munneke (2009) point out that the use of a constant gradient assumption to control for urban location and distance from the CBD may be inappropriate due
to directional differences in many markets. To avoid this concern, the SubMktj variables

11
Colwell and Munneke (1997) verify concavity in property values with respect to lot size and
point out the bias in using price per acre as a dependent variable in urban locations. The natural log
of Sale_Price is used to alleviate this concern.
12
An in-depth discussion of the interaction between age and retail depreciation is provided by
Colwell and Ramsland (2003).
13
The linear time trend assumption includes Rel_days as a dependent variable but is insignificant
in all estimations. Instead, the nonlinear time trend is included as ln(Rel_days) and shows up as
positive and statistically significant, improving the model fit for all estimations.
14
The importance of including lot size when land values peak in urban locations is emphasized by
Guntermann and Thomas (2005).
15
Each of the following property types is included: auto dealership, auto repair, bank, bar, car
wash, convenience store, day care center, drug store, fast food, general freestanding, restaurant,
service station, storefront, storefront retail/office, storefront retail/residential, and supermarket.
The variable for general freestanding is suppressed with 170 observations.
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are used to control for differences across respective Detroit submarkets as distinguished
by CoStar.16 Additional market variables ln(Supply_RBA) and ln(Pop_Det) are included
to control for macroeconomic influences on the supply and demand of retail space.
Finally, the variable ln(Casino_rev) and the interaction term 5mile × ln(Casino_rev) are
included to measure the scale and proximity effects of casino revenues on retail property values. Hence, the operational model to be estimated is
15

36

i =1

i =16

ln(Sale _ Price) = b 0 + ∑ bi × D _ Typei + ∑ bi × SubMkt j
+ b37 × ln(Age) + b38 × ln(Bldg _ SF ) + b39 × Coverage
+ b 40 × Distance + b 41 * ln(Land _ area ) + b 42 × ln(N _ floors)
+ b 43 × ln(Rel _ days) + b 44 × ln(Pop _ Det ) + b 45 × ln(Supply _ RBA)
+ b 46 × ln(Casino _ rev) + b 47 × 5mile × ln(Casino _ rev) + e

(17.1)

where ε is a normally distributed error term.
The second step of the empirical analysis is to examine whether there are specific
property types driving the empirical results. In order to do this, (17.1) is modified so
that the variables ln(Casino_rev) and 5mile × ln(Casino_rev) are omitted. Instead
the ln(Casino_rev) variable is partitioned into interaction terms D_Typei × ln(Casino_
rev), measuring whether specific property types are influenced by casino revenues.
The operational model to be estimated can be written as
15

36

i =1

i =16

ln(Sale _ Price) = b 0 + ∑ bi × D _ Typei + ∑ bi × SubMkt j
+ b37 × ln(Age) + b38 × ln(Bldg _ SF ) + b39 × Coverage
+ b 40 × Distance + b 41 × ln(Land _ area ) + b 42 × ln(N _ floors)
+ b 43 × ln(Rel _ days) + b 44 × ln(Pop _ Det ) + b 45 × ln(Supply _ RBA)
+ b 46 × ln(Casino _ rev) + b 47 × 5mile × ln(Casino _ rev)
64

+ ∑ bi × D _ Type i × ln(Casino _ rev) + e
i = 48

(17.2)

The final step of the empirical analysis is to examine the partitioning of
ln(Casino_rev) influences by property type for only those properties located within
the 5-mile radius of the Detroit casinos. This is done because one might expect the
effects of casinos to be more pronounced in closer proximity to the casinos, and to

There are 31 submarkets in the sample, including Airport District, Auburn Hills, Birmingham
Area, Bloomfield, Bloomfield West, CBD, Central I-96 Corridor, Dearborn, Detroit East of
Woodward, Detroit West of Woodward, Detroit—New Center, Downriver North, Downriver
South, Farmington/Farm Hills, Howell/Brighton Area, Lakes Area, Macomb East, Macomb West,
Monroe County, Northern Outlying, Pontiac, Rochester, Royal Oak Vicinity, Southern I-275
Corridor, Southfield North of 10 Mile, Southfield South of 10 Mile, The Pointes/Harper Woods,
Troy North, Troy South, Washtenaw East of 23, and Washtenaw West of 23. The variable for
Northern Outlying is suppressed with 66 observations.
16
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diminish as one moves further away. Hence, D_Typei × ln(Casino_rev) is multiplied
by 5mile to create the following model:
15

36

i =1

i =16

ln(Sale _ Price) = b 0 + ∑ bi × D _ Typei + ∑ bi × SubMkt j
+ b37 × ln(Age) + b38 × ln(Bldg _ SF ) + b39 × Coverage
+ b 40 × Distance + b 41 × ln(Land _ area ) + b 42 × ln(N _ floors)
+ b 43 × ln(Rel _ days) + b 44 × ln(Pop _ Det ) + b 45 × ln(Supply _ RBA)
+ b 46 × ln(Casino _ rev) + b 47 × 5mile × ln(Casino _ rev)
58

+ ∑ bi × 5mile × D _ Typei × ln(Casino _ rev) + e
i = 48

(17.3)

Equation (17.3) includes only eight interaction terms due to unavailable data for
certain property types within the radius. The results from the empirical estimation
of (17.1–17.3) are discussed in the next section.

17.4 Results
Table 17.3 provides the results from three estimations of (17.1).17 The first model
assumes β46 and β47 equal zero to ignore the influence of casino revenues. The model
results suggest that property values are lower for older properties, which are more
likely to be functionally obsolete or may have deferred maintenance. Property size
and lot coverage both positively influence property values. Properties in urban locations are often associated with higher coverage ratios; hence, urban location is valuable for Detroit retail space. Properties with large land area ceteris paribus are
linked to lower property values and often include substantial portions of undeveloped land. Speculative land holdings are risky and heavily discounted due to future
cash flow uncertainty. In addition, unimproved land on a property can signal a lack
of connection to surrounding land uses which is a very important attribute to retail
tenants. Number of floors is not associated with any significant value differences.
Retail tenants rarely succeed without street-level access and unlike office space,
there is considerable homogeneity in the sample as most properties are characterized by a single floor. The time trend variable (Rel_days) reveals that retail property
values are generally increasing throughout the sample period. This outcome is a
result of urban trends in Detroit. New neighborhoods become popular and attract
affluent homeowners. This is followed by new retail development. At the same time,
continual efforts over the last decade lead to gentrification of aging neighborhoods
and the eventual replacement of outdated, underperforming retail centers. Population
in Detroit is decreasing while supply of existing space is generally increasing
In the interest of brevity, the 15 D_Typei variable and the 30 SubMktj variables included in the
estimations are not reported.
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Table 17.3 Results for (17.1) [Dep. variable: ln(Sale_price)]

ln(Casino_rev)

Equation (17.1)
β46, β47 = 0
Coefficient
(t-statistic)
36.8
(0.18)
−0.4098***
(−10.05)
0.5332***
(13.33)
0.1823**
(2.09)
−0.0074
(−1.40)
−1.444**
(−2.27)
−0.1149
(−0.66)
0.2919**
(2.50)
−13.59
(−1.43)
9.88
(1.43)
–

ln(Casino_rev) × 5mile

–

Equation (17.1)
β47 = 0
Coefficient
(t-statistic)
60.2
(0.30)
−0.4148***
(−10.18)
0.5341***
(13.39)
0.2010**
(2.29)
−0.0070
(−1.33)
−1.491**
(−2.35)
−0.1322
(−0.76)
0.2786**
(2.39)
−12.38
(−1.30)
6.58
(0.93)
1.236*
(1.83)
–

D_Typei variables
SubMktj variables

Included
Included

Included
Included

Variables
Constant
ln(Age)
ln(Bldg_SF)
Coverage
Distance
ln(Land_area)
ln(N_floors)
ln(Rel_days)
ln(Pop_Det)
ln(Supply_RBA)

Equation (17.1)
Full model
Coefficient
(t-statistic)
85.5
(0.43)
−0.3997***
(−9.77)
0.5329***
(13.45)
0.2020**
(2.32)
−0.0055
(−1.04)
−1.423**
(−2.25)
−0.1585
(−0.91)
0.3170***
(2.71)
−14.49
(−1.53)
6.82
(0.97)
1.213*
(1.81)
0.0281***
(2.58)
Included
Included

R-square
64.2 %
64.5 %
65.0 %
Observations
488
488
488
Source: Wiley and Walker (2011). Used with permission from Springer
***, **, and * indicate significance at the 1, 5, and 10 % levels, respectively

throughout the sample, but neither appears to explain significant differences in
property values.18
The second model in Table 17.3 adds the variable ln(Casino_rev) to consider the
influence of casino revenues on retail property values. However, in this model we
still ignore the 5-mile distance designation (β47 = 0). The model is relatively stable,
Eppli, Shilling, and Vandell (1998) analyze macroeconomic factors influencing retail returns at
the metropolitan level for eight markets, including Detroit. They estimate six equations including
retail construction starts, retail sales, mortgage rates, inflation, stock market returns, and stock
market volatility. Using residuals from these estimations, they find that unexplained changes in
retail supply and retail sales have no significant influence on retail returns.
18
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showing only minimal differences in parameter estimates from the first model. The
estimated coefficient for ln(Casino_rev) is positive and significant at the 5 % level,
suggesting that casino revenues have a positive influence on retail property values.
The coefficient can be interpreted to say that a 1 % increase in casino revenues is
predicted to lead to an average 1.236 % increase in retail property values.
The final model in Table 17.3 includes the casino revenue interaction variable
5mile × ln(Casino_rev), so the influence of properties in close proximity to Detroit
casinos can be directly examined. The coefficients for both 5mile × ln(Casino_rev)
and ln(Casino_rev) variables are statistically significant in this estimation. Thus,
retail properties within the 5-mile radius are influenced by casino revenues and
more strongly so than those outside the 5-mile casino radius. This result is very
interesting although not surprising; visitors considering Detroit as a casino destination are more likely to lodge, shop, dine, and find other entertainment venues in
close proximity to casinos.
Retail properties and associated values vary widely by property type, making it
inappropriate to assume that the influence of casino revenues will be identical across
property type. The next step of the empirical analysis is to partition the effect of
casino revenues to determine whether the results are driven by specific property
types. Table 17.4 presents the results from the empirical estimation of (17.2). For
the interactions of ln(Casino_rev) with the D_Typei variables, only values for convenience stores and service stations are found to significantly increase with casino
revenues. This result is fairly intuitive and suggests that the impact on the retail
market as a whole may be attributed to out-of-town casino visitors who arrive via
auto. It is interesting to note that none of the specific property types is significantly
negatively affected by casino revenues.
Equation (17.3) provides a more direct test for the influence of casino revenues
on specific property types within the immediate surrounding community (within the
5-mile radius). The interactions for general freestanding, restaurants, and service
stations all have positive and significant coefficients, as shown in Table 17.5.
General freestanding is by far the largest property type, represented with 170 observations, making up nearly 35 % of the sample. This includes many freestanding
retail establishment not picked up by other indicators, such as apparel stores, restaurants, and theatres. Within the sample, general freestanding typically includes only
a single tenant in a structure built around 1969 averaging roughly 10,000 sq. ft. The
indicator for restaurants more commonly describes attached units that are smaller in
size (averaging 5,500 sq. ft.) but newer (typically built around 1977). The significance of all three variables supports the hypothesis that the presence of casinos
contributes to retail property values through the principle of cumulative attraction.
Each category describes a retail use that is intuitively complementary to gaming,
tourism, and entertainment. Interestingly, there are no significantly negative
coefficients for property type interaction variables in Tables 17.4 and 17.5; hence,
there is not a single property type identified where visitor spending in casinos significantly reduces retail property values.
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Table 17.4 Results for (17.2) by property type [Dep. variable: ln(Sale_price)]
Variables
Constant
ln(Age)
ln(Bldg_SF)
Coverage
Distance
ln(Land_area)
Ln(N_floors)
ln(Rel_days)
Ln(Pop_Det)
ln(Supply_RBA)
ln(Casino_rev) × D_Auto dealership
ln(Casino_rev) × D_Auto repair
ln(Casino_rev) × D_Bank
ln(Casino_rev) × D_Bar
ln(Casino_rev) × D_Car wash
ln(Casino_rev) × D_Convenience store
ln(Casino_rev) × D_Day care center
ln(Casino_rev) × D_Drug store
ln(Casino_rev) × D_Fast food
ln(Casino_rev) × D_General freestanding
ln(Casino_rev) × D_Restaurant
ln(Casino_rev) × D_Service station
ln(Casino_rev) × D_Storefront
ln(Casino_rev) × D_Storefront retail/Office
ln(Casino_rev) × D_Storefront retail/Resident
ln(Casino_rev) × D_Supermarket

Coefficient
134.6
−0.4185***
0.5302***
0.2181**
−0.0066
−1.684**
−0.1040
0.2477**
−13.92
5.110
−6.070
−1.434
4.776
−2.744
2.393
5.508*
3.644
1.196
0.8200
0.1007
2.010
2.323**
3.336
3.914
2.351
3.740

SE
205.6
0.0414
0.0406
0.0960
0.0054
0.6576
0.1802
0.1205
9.762
7.352
10.14
2.655
4.982
4.833
2.445
3.187
3.177
3.220
1.992
0.9908
1.862
1.111
5.657
5.336
3.397
15.59

(t-Stat)
(0.65)
(−10.10)
(13.06)
(2.27)
(−1.21)
(−2.56)
(−0.58)
(2.05)
(−1.43)
(0.70)
(−0.60)
(−0.54)
(0.96)
(−0.57)
(0.98)
(1.73)
(1.15)
(0.37)
(0.41)
(0.10)
(1.08)
(2.09)
(0.59)
(0.73)
(0.69)
(0.24)

D_Typei variables
SubMktj variables

Included
Included

Included
Included

Included
Included

R-square
65.3 %
Number of observations
488
Source: Wiley and Walker (2011). Used with permission from Springer
***, **, and * indicate significance at the 1, 5, and 10 % levels, respectively

The results of this analysis provide empirical evidence that the commercial casinos in Detroit have had a positive impact on retail property values in the city.
The effect is particularly strong within a 5-mile radius of the casinos, which suggests that the complementary effects of casinos on other businesses in our analysis
diminish as the distance from casino increases.
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Table 17.5 Results for (17.3) by property type: 5-mile radius [Dep. variable: ln(Sale_price)]
Variables
Constant
ln(Age)
ln(Bldg_SF)
Coverage
Distance
ln(Land_area)
ln(N_Floors)
ln(Rel_days)
ln(Pop_Det)
ln(Supply_RBA)
5mile × ln(Casino_rev) × D_Auto dealership
5mile × ln(Casino_rev) × D_Convenience store
5mile × ln(Casino_rev) × D_Fast food
5mile × ln(Casino_rev) × D_General freestanding
5mile × ln(Casino_rev) × D_Restaurant
5mile × ln(Casino_rev) × D_Service station
5mile × ln(Casino_rev) × D_Storefront retail/Office
5mile × ln(Casino_rev) × D_Supermarket

Coefficient
70.2
−0.3876***
0.5352***
0.1251
−0.0054
−1.501**
−0.1818
0.3656***
−18.10**
11.56*
0.0164
−0.0041
−0.0041
0.0993***
0.0827**
0.0621***
−0.0358
−0.0042

SE
195.8
0.0413
0.0398
0.0868
0.0053
0.6251
0.1737
0.1173
9.412
6.770
0.0366
0.0339
0.0247
0.0256
0.0344
0.0195
0.0264
0.0467

(t-Stat)
(0.36)
(−9.39)
(13.45)
(1.44)
(−1.02)
(−2.40)
(−1.05)
(3.12)
(−1.92)
(1.71)
(0.45)
(−0.12)
(−0.16)
(3.88)
(2.41)
(3.18)
(−1.36)
(−0.09)

D_Typei variables
SubMktj variables

Included
Included

Included
Included

Included
Included

R-square
66.5 %
Number of observations
488
Source: Wiley and Walker (2011). Used with permission from Springer
***, **, and * indicate significance at the 1, 5, and 10 % levels, respectively

17.5 Conclusion
Few empirical analyses have examined the actual impact of casinos on property
values. Detroit represents one of the first examples of “urban casinos” in the United
States, making it an ideal case for this analysis. The analysis in this chapter examined the effect of Detroit’s commercial casinos on commercial property values.
Using retail property sales data, as well as property characteristics and casino volume, we empirically test the impact the Detroit casinos have had on commercial
property values in the city.
The results indicate that casinos have a complementary effect on Detroit retail. An
increase in casino revenues is associated with a statistically significant increase in
retail property values. This effect is stronger in magnitude for properties within a
5-mile radius surrounding the commercial casinos. Restaurants, service stations, and
general freestanding retail are each identified as property types that appreciate in
value when nearby casinos generate higher revenue flows. Businesses who are either
tenants or owners in these properties appear to significantly benefit from casino spillover effects. This is consistent with demand externalities on retail property that result
from the drawing power of commercial casinos in an urban location.
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This is some of the first rigorous empirical evidence of the impact of casinos on
other commercial businesses. The findings suggest that casinos have a complementary effect on nearby businesses, as measured by commercial property prices. There
is no evidence to support the hypothesis that a substitution effect exists whereby
casinos merely absorb spending that might have taken place at other businesses.
These results apply only to Detroit; however the model in this paper can provide a
blueprint for subsequent empirical analyses. Understanding the influence of casinos
on urban economies and real estate markets is of interest not only to policymakers
and voters who may currently be considering casino legalization but also to academics and business owners who seek to better understand the full effects of casino
development.
Several important caveats to this analysis should be emphasized. First, the
casino–retail relationship in other markets may be markedly different than what we
find for Detroit. Detroit is notably unique and strong conclusions about the general
effects of casinos on surrounding businesses should not be drawn from this analysis.
Current data availability makes it difficult to analyze all urban casino markets.
Market heterogeneity alters expected outcomes from such efforts. Future research
considering alternative markets and time periods is necessary to further the understanding of this relationship between casinos and retail property values.

Chapter 18

Relationships Among Gambling Industries

18.1

Introduction

In Part I of the book we examined the theoretical ways in which casinos could
generate economic growth. We also found empirical evidence that suggests casinos
do, in fact, have a positive growth effect at the state level. Also in Part I, however,
we examined some of the criticisms of casinos. One key argument is that casinos
expand at the expense of other industries. This is the so-called “substitution effect.”
In Chap. 17 we addressed this issue with respect to non-gambling industries.
However, the analysis covered only one market (Detroit) and only for commercial
real estate values. There have been several other studies in the literature to examine
the impact of casinos on property values, as cited in Chap. 17.
It is also interesting to consider the impact of the casino industry on other gambling industries. In this chapter we focus very narrowly on the interindustry relationships among different sectors of the gambling industry. An understanding of
these relationships is important as a matter of policy because tax revenues are often
a goal of legalized gambling. (Yet, as discussed in Chap. 7, it is questionable whether
there are significant positive tax impacts from legalized gambling.) If casinos and
lotteries are complementary, for example, a lottery state can benefit by introducing
casinos. If horse racing and casinos are substitutes for each other, a racing state may
not want to introduce casinos.1 The relationships between the various gambling
industries have not received much attention in the literature.
In this chapter, seemingly unrelated regression (SUR) estimation is used to examine
if and how the various gambling industries affect each other. The United States provides

The material in this chapter is based on Walker DM, JD Jackson. 2008. Do U.S. gambling industries
cannibalize each other? Public Finance Review 36(3): 308–333. Used with permission from Sage.
1

Here the terms “complementary” and “substitutes” are not referring to the relationship between
the price of one good and the demand for another. Rather, it refers simply to whether two industries
help each other, in terms of revenues, or harm each other.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_18,
© Springer Science+Business Media New York 2013
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an ideal case for analysis because data are publicly available and because it has well
established gambling industries in a variety of states. Four industries are analyzed, from
1985 to 2000: casinos, greyhound racing, horse racing, and lotteries. The model uses
industry volume as the dependent variable, with volume from the other industries, adjacent state industries, and a variety of demographic characteristics as explanatory variables. The results show that certain industries negatively impact each other (casinos and
lotteries; horse and dog racing) while other industries help each other (casinos and horse
racing; dog racing and lotteries; horse racing and lotteries).
This analysis is based on Walker and Jackson (2008a), which provides the first
evidence on the general relationships between the different gambling industries in
the United States.2 No other studies, to my knowledge, have appeared for other
countries. With information on the interindustry relationships, policymakers and
voters can be more comfortable with their decisions regarding whether to expand
gambling in their jurisdictions as well as the resulting economic and tax effects.
This paper provides a critical foundation for studying these issues. Of course, the
results here may not apply to other jurisdictions.
The chapter continues with a literature review in Sect. 18.2. The data used to test
the relationships among gambling industries are described in Sect. 18.3. The model
and results are described in Sect. 18.4; and Sect. 18.5 includes a discussion of the
results and potential extensions.

18.2

Literature Review

Numerous studies have been published which focus on the demand for a particular
type of gambling, the effect of one industry on another’s revenues or on the state’s
tax revenue. In many cases, the papers have examined a single county or state, or a
small group of states, and only during a short time frame.
As noted in Chap. 7, several papers focus on the effects of gambling industries
on state tax revenues. (Refer to Sect. 7.2 for a more detailed review of the literature.)
Anders, Siegel, and Yacoub (1998) examine the effect of Indian casinos on transactions tax revenue of one Arizona county. They find that tax losses from the retail,
restaurant, bar, hotel, and amusement sectors were significant when casinos were
introduced. Siegel and Anders (1999) examine Missouri sales tax revenues as a
result of introducing riverboat casinos. Overall they find that aggregate taxes are not
affected, but taxes from certain amusement industries fall. Popp and Stehwien
(2002) examine county tax revenue in New Mexico and find that casinos have a

2

Other published studies have focused more narrowly on estimating demand for individual gambling industries or have examined pairs of industries within single states.
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negative effect on tax revenues within the county. But the effect of neighboring
county casinos is somewhat odd in that the first casino has a negative effect while
the second one has a positive effect on county tax revenues.
Other authors have focused more specifically on the interindustry relationships.
Davis, Filer, and Moak (1992) test the factors that determine whether or not and
when a state will adopt a lottery. Among other things, the authors find that state lottery revenue is higher the smaller the state’s pari-mutuel industry and the smaller the
percentage of bordering states that have lotteries. Mobilia (1992b) finds that a lottery dummy is negative and significant for pari-mutuel attendance but not for per
attendee handle. Thalheimer and Ali (1995) find that lotteries reduce racetrack handle. However, the state that has both lotteries and racetracks benefits in terms of
overall tax revenue. Ray (2001) finds that horse racing and casino dummies have
significantly negative effects on total state greyhound handle. Siegel and Anders
(2001) find the number of slot machines in Arizona Indian casinos has a significantly negative effect on lottery sales but horse and dog racing have no effect on the
lottery. Elliott and Navin (2002) examine the probability of lottery adoption and the
determinants of lottery sales. They find that casinos and pari-mutuels harm the lottery and that adjacent state lotteries have a small negative effect on lottery sales. The
number of Indian casinos in a state and riverboat casinos in neighboring states do
not significantly affect lottery sales. The note by Fink and Rork (2003) extends this
work by taking into account that states self-select when legalizing casinos. Lowrevenue lottery states are more likely to legalize casinos and this partly explains the
negative relationship between casinos and lotteries. Kearney (2005) finds that
spending on lottery tickets is financed completely by a reduction in non-gambling
expenditures, implying that other forms of gambling are not harmed by a lottery.
Table 18.1 provides a summary of many of the studies which give information on
the interindustry relationships. The table indicates the years examined, the scope of
the study (e.g., one track or two states), whether the relationships were analyzed
mainly with dummy variables, and key findings of the studies. The literature provides
some important information about the relationships among gambling industries. The
most common findings are that an industry either harms another industry or does not
affect it. No study has found that different gambling industries help each other.
There are three important caveats regarding this area of research. First, the studies
examine various often short time periods and tend to be limited to individual or small
groups of states. It is difficult, if not impossible, to generalize from these studies to
other regions or times. Second, most papers only provide a one-way test of the relationship between industries. For example, papers testing the effects of lotteries on
pari-mutuels typically do not analyze the effect of pari-mutuels on lotteries. As a
result, the literature lacks information on how some of the industries affect others.
Third, many of the studies account for the existence of other gambling industries only
through dummy variables. This ignores the volume of gambling in the industries.
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Table 18.1 Review of literature on interindustry relationships
Primarily
uses
Paper
Years
States/counties
dummies? Findingsa
Anders, Siegel, and
1990–1996 1 County (AZ)
Yes
Indian casinos harm other
Yacoub (1998)
entertainment
Elliott and Navin
1989–1995 All states
No
Casinos and pari-mutuels
(2002)
harm lotteries
Kearney (2005)
1982–1998 All states
No
Lotteries do not harm other
forms of gambling
Mobilia (1992b)
1972–1986 All racing states
Yes
Lotteries harm horse and
dog racing
Popp and Stehwien
1990–1997 33 Counties (NM) Yes
Indian casinos harm other
(2002)
entertainment
Ray (2001)
1991–1998 All dog racing
Yes
Horse racing and casinos
states
harm dog racing
Siegel and Anders
1994–1996 1 State (MO)
No
Casinos harm other
(1999)
entertainment
Siegel and Anders
1993–1998 1 State (AZ)
No
Slots harm the lottery;
(2001)
horse and dog racing
do not affect the lottery
Thalheimer and Ali
1960–1987 3 Tracks (OH,
No
Lottery harms horse racing
(1995)
KY)
Source: Walker and Jackson (2008a). Used with permission from Sage
a
“Other entertainment” refers to non-gambling industries, such as restaurants, hotels, and bars

To rectify these research issues, the present model covers all states and the
District of Columbia during the 1985–2000 period. We examine how each of four
industries (casinos, lotteries, dog racing, horse racing) affects the others. Finally,
when analyzing the interindustry relationships, we rely on state-level industry volume, rather than using simple dummies to represent the industries’ presence. This
combination of features makes this analysis unique in the gambling literature.

18.3

Data

The main goal in this chapter is to determine the relationships among various gambling industries in the United States. A variety of demographic and industry
volume data were collected for all states plus Washington, DC, for 1985–2000.
There are a total of 816 observations for each of the variables, classified in three
groups, discussed below.
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Table 18.2 Lottery availability in the United States, 1985–2000
State
First year
State
First year
State
First year
State
First year
AL
IL
*
MT
1988
RI
*
AK
IN
1990
NE
1994
SC
AZ
*
IA
1986
NV
SD
1988
AR
KS
1988
NH
*
TN
CA
1986
KY
1989
NJ
*
TX
1992
CO
*
LA
1992
NM
1996
UT
CT
*
ME
*
NY
*
VT
*
DE
*
MD
*
NC
VA
1989
DC
*
MA
*
ND
WA
*
FL
1988
MI
*
OH
*
WV
1986
GA
1993
MN
1990
OK
WI
1989
HI
MS
OR
*
WY
ID
1990
MO
1986
PA
*
Notes: Unless otherwise indicated, data run through 2000. *Indicates lottery present from 1985 to
2000
Source: Walker and Jackson (2008a). Used with permission from Sage

18.3.1

Gambling Volume Variables

The gambling volume data for each industry in each state are summarized in
Tables 18.2, 18.3, 18.4, 18.5, and 18.6.3 The beginning year for the availability of
each type of gambling in each state is indicated. An asterisk (*) indicates the availability of gambling in the state for the entire 1985–2000 period. In some states
greyhound and horse racing were not available continuously. In these cases the
3

The sources for the industry data follow. Lottery ticket sales come from La Fleur’s 2001 World
Lottery Almanac, 9th edition. TLF Publications, 2001. Casino revenues are from the American
Gaming Association and various states’ gaming commissions. Greyhound and horse racing handle
are from the 1985–2000 issues of Pari-Mutuel Racing, published by the Association of Racing
Commissioners International. The 1985–1990 dog and horse racing data and the 1995–2000 horse
racing data were reported as handle. For horse and greyhound racing from 1991 to 1994, handle
was calculated using the total pari-mutuel takeout and effective takeout rate (handle = total parimutuel takeout/effective takeout rate). The same process was used to calculate greyhound racing
handle from 1995 to 2000. Thus all racing data are reported with a consistent measure. All of the
above volume data are adjusted for inflation using the CPI from the Bureau of Labor Statistics
(1982–1984 = 100). Annual state population estimates are from the Bureau of the Census. The
states’ annual Indian casino square footage was calculated using the casino listing at casinocity.
com. At the time this was written, this source listed 126 Indian-owned casinos in the United States.
Square footage and opening dates were collected from the casinos’ Web pages or by phone calls
to the casinos.
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Table 18.3 Horse racing availability in the United States, 1985–2000
State First year
State First year
State First year State
AL
1987, 1989–2000 IL
*
MT *
RI
AK
IN
1994
NE
*
SC
AZ
*
IA
*
NV 1989
SD
AR *
KS
1988
NH *
TN
CA *
KY *
NJ
*
TX
CO *
LA
*
NM *
UT
CT
*
ME 1985–1989, 1991–2000 NY *
VT
DE
*
MD *
NC
VA
DC
MA *
ND 1989
WA
FL
*
MI
*
OH *
WV
GA
MN 1985–1992, 1994–2000 OK *
WI
HI
MS
OR *
WY
ID
*
MO
PA
*
Notes: Unless otherwise indicated, data run through 2000. *Indicates horse racing
1985 to 2000
Source: Walker and Jackson (2008a). Used with permission from Sage

First year
1991
*
1989
1985–1997
*
*
1996
*
present from

Table 18.4 Greyhound racing availability in the United States, 1985–2000
State
First year
State
First year
State
First year
State
First year
AL
*
IL
MT
RI
*
AK
IN
NE
SC
AZ
*
IA
*
NV
SD
*
AR
*
KS
1989
NH
*
TN
CA
KY
NJ
TX
1990
CO
*
LA
NM
UT
CT
*
ME
NY
VT
1985–1992
DE
MD
NC
VA
DC
MA
*
ND
WA
FL
*
MI
OH
WV
*
GA
MN
OK
WI
1990
HI
MS
OR
*
WY
ID
1988
MO
PA
Notes: Unless otherwise indicated, data run through 2000. *Indicates greyhound racing present
from 1985 to 2000
Source: Walker and Jackson (2008a). Used with permission from Sage

years racing was available are listed. Some forms of gambling are exempt from the
analysis (charity and private gambling, non-casino and racetrack video-poker or slot
machines4).
4

Slot machines and video poker at racetracks, called “racinos,” are a relatively new phenomenon
appearing in some states. Due to their relative newness and the inherent difficulties in classifying these
non-racing bets (as racing handle or casino revenue?), this machine gambling is omitted from this analysis. For a discussion of racinos, see Eadington (1999, 176) and Thalheimer and Ali (2003, 908).

18.3

Data

239

Table 18.5 Casino availability in the United States, 1985–2000
State
First year
State
First year
State
First year
State
First year
AL
IL
1991
MT
RI
AK
IN
1995
NE
SC
AZ
IA
1992
NV
*
SD
1989
AR
KS
NH
TN
CA
KY
NJ
*
TX
CO
1991
LA
1993
NM
UT
CT
ME
NY
VT
DE
MD
NC
VA
DC
MA
ND
WA
FL
MI
1999
OH
WV
GA
MN
OK
WI
HI
MS
1992
OR
WY
ID
MO
1994
PA
Notes: Unless otherwise indicated, data run through 2000. *Indicates casinos present from 1985 to
2000
Source: Walker and Jackson (2008a). Used with permission from Sage
Table 18.6 Indian casino availability in the United States, 1985–2000
First
State
First year
State
First year
State
First year
State
year
AL
IL
MT
1993
RI
AK
IN
NE
SC
AZ
*
IA
1992
NV
SD
*
AR
KS
1996
NH
TN
CA
*
KY
NJ
TX
CO
1992
LA
1988
NM
1987
UT
CT
1992
ME
NY
*
VT
DE
MD
NC
VA
DC
MA
ND
1993
WA
*
FL
*
MI
1993
OH
WV
GA
MN
*
OK
*
WI
*
HI
MS
1994
OR
1994
WY
ID
1995
MO
PA
Notes: Unless otherwise indicated, data run through 2000. *Indicates Indian casinos present from
1985 to 2000
Source: Walker and Jackson (2008a). Used with permission from Sage

As indicated above, we are interested in the volume of each type of gambling in
each of the states. The data for greyhound racing, horse racing, and lotteries are
“handle per capita,” the total dollar value of bets placed divided by the state population.5 The data for casino volume are “revenue per capita,” the amount the casino

5

In the case of lotteries, this is ticket sales per capita.
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keeps after paying winning bets divided by state population.6 Finally, for Indian
casinos we use Indian-owned casino square footage as a proxy for gambling volume. Since Indian casinos are not required to report revenue or handle data, this is
perhaps the best measure available.7

18.3.2

Adjacent-State Variables

Whether the various gaming activities act as substitutes or complements to each
other, the presence of these activities in neighboring states can lead to border crossings by consumers that may cause potentially dramatic effects on the volume of a
particular gaming activity in a given state. Certainly, failure to account for these
effects in some way can lead to a serious misstatement of the effects of other in-state
gaming activities on the volume of the activity in question. State border crossings
by consumers have received considerable attention, especially in the bootlegging
and tobacco tax literature.8 They have also recently found their way into the literature on state lotteries by Garrett and Marsh (2002) and Tosun and Skidmore (2004).
There is no obvious “best” method for accounting for adjacent-state purchases of
gambling services. The available measures include
1. Aggregate volume of adjacent state gambling
2. Aggregate per capita adjacent state gambling volume
3. Percentage of adjacent states to allow a particular type of gambling
The first measure is problematic because a higher level of adjacent state gambling volume may be the result of a larger population or a higher volume of tourists,
or a combination of the two.
The second measure, per capita adjacent state gambling volume, is problematic
because summing per capita measures across neighboring states results in a meaningless number. A higher sum may result from more gambling, more neighbors, or
fewer residents. The interpretation of these two options is also difficult.9
6

Revenue per capita is used rather than handle per capita because casino revenue cannot be reliably
converted to handle. For example, suppose a person walks into a casino and buys $100 worth of
chips and plays until she loses the $100. The total handle could range from $100 to any higher
amount. It would be $100 if she lost a single $100 hand of black-jack. But suppose she plays and
wins several thousand dollars, but later loses it all. The total handle in this case is in the thousands
of dollars, even though she only lost $100 of her own money. This example illustrates why an
estimate of casino handle would be unreliable. Even if it was possible to convert revenue to handle,
say by using some multiple, this adjustment would not affect relative coefficient estimates in any
meaningful way.
7
I inquired with Caesars Entertainment, one of the largest US casino operators, who also manages
numerous Indian-owned casinos. They confirmed that there is a general industry formula for the
number of slot machines and table games as a function of square footage. For this reason, Indian
casino square footage is a satisfactory, albeit imperfect, measure of Indian casino volume.
8
For example, see Saba et al. (1995) and references therein.
9
Other attempts to measure the intensity of adjacent-state gambling have similar difficulties. The
primary concern here is the availability of gambling in nearby states.
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Table 18.7 States and their adjacent states
State Adjacent states
State Adjacent states
AL
MS, TN, GA, FL
NE
CO, WY, SD, IA, MO, KS
AZ
CA, NV, UT, CO, NM
NV CA, OR, ID, UT, AZ
AR
TX, OK, MO, TN, MS, LA
NH VT, ME, MA
CA
OR, NV, AZ
NJ
DE, MD, PA, NY, CT
CO
AZ, UT, WY, NE, KS, OK, NM
NM AZ, UT, CO, OK, TX
CT
NY, MA, RI, NJ
NY PA, VT, MA, CT, NJ
DE
MD, PA, NJ
NC
SC, TN, VA, GA
DC
VA, MD
ND MT, MN, SD
FL
AL, GA
OH IN, MI, PA, VW, KY
GA AL, TN, NC, SC, FL
OK NM, CO, KS, MO, AR, TX
ID
OR, WA, MT, WY, UT, NV
OR
WA, ID, NV, CA
IL
MO, IA, WI, IN, KY
PA
NY, NJ, MD, WV, OH, DE
IN
IL, MI, OH, KY
RI
CT, MA
IA
NE, SD, MN, WI, IL, MO
SC
GA, NC
KS
CO, NE, MO, OK
SD
WY, MT, ND, MN, IA, NE
KY MO, IL, IN, OH, WV, VA, TN
TN
AR, MO, KY, VA, NC, GA, AL, MS
LA
TX, AR, MS
TX
NM, OK, AR, LA
ME NH
UT
NV, ID, WY, CO, NM, AZ
MD VA, WV, DC, PA, NJ, DE
VT
NY, NH, MA
MA RI, CT, NY, VT, NH
VA
NC, TN, KY, WV, MD, DC
MI
WI, IN, OH
WA OR, ID
MN SD, ND, WI, IA
WV KY, OH, PA, MD, VA
MS LA, AR, TN, AL
WI
MN, MI, IA, IL
MO KS, IA, IL, KY, TN, AR, NE, OK
WY ID, MT, SD, NE, CO, UT
MT ID, ND, SD, WY
Note: Alaska and Hawaii are omitted
Source: Walker and Jackson (2008a). Used with permission from Sage

The third measure presents the fewest potential problems although it is the
most general of the measures. To account for cross-border effects in this study,
we follow Davis, Filer, and Moak’s (1992) example and utilize the percentage
of adjacent states with a particular form of gambling during each year.10 While
this measure will not perfectly reflect the amount of cross-border gambling, its
interpretation is unambiguous and less problematic than other measures. What
it does well is indicate the nearby gambling options of residents in a particular
state. Its limitation, of course, is that it does not measure the intensity with
which these options are offered by the surrounding states. Table 18.7 lists the
states adjacent to each state.

10

As an example, in 2000, Florida’s adjacent state lottery observation would be 0.5, since Georgia
had a lottery that year and Alabama did not.
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Demographic Variables

Some studies have used surveys to get a general demographic picture of the typical
gambler (American Gaming Association 2006a; Gazel and Thompson 1996;
Harrah’s Entertainment 1997). Variables on population and demographic characteristics, such as education, income level, age, and religious beliefs, may be helpful in
explaining variations in gambling volume across states and industries.
There has been somewhat conflicting evidence on the level of education and the
tendency to gamble. Obviously those with more education are more likely to
understand the negative expected return from games of chance. However, Harrah’s
(1997) and the AGA (2006a) find that casino players tend to have an above average
level of education. Clotfelter and Cook (1990) find that lottery play falls as education level rises. As a proxy for education levels, we include as a variable in the
models the percentage of citizens over 25 years old holding bachelor degrees. This
variable may be related to the income variable as income and education levels tend
to move together.
Eadington (1976) suggests that gambling may be perceived by lower-income
people as a means of achieving a higher level of income. Evidence on lotteries has
suggested that lotteries amount to a regressive tax (Oster 2004). In an effort to test
this proposition, the estimated percentage of people in the states living in poverty is
included as a variable. While it may be true that the poor will tend to spend a larger
proportion of their income on gambling, that does not imply that more in this group
will lead to higher total gambling revenues for a state. Clotfelter and Cook (1990)
find no clear relationship between income level and lottery play. The AGA (2006a)
reports that the median income of casino players is slightly higher than that of the
overall population. State real per capita income is included in the models to determine and account for the effect of average income on the tendency to gamble.
Another important demographic variable may be the age of the population.
Retirees may be of particular interest, as Gazel and Thompson (1996) report that
older people make up a high proportion of casino gamblers. Harrah’s (1997) and the
AGA (2006a) on the other hand find that the median age of casino players is about
the average for the US population. The estimated percentage of people in the states
over 65 years old is included as a variable in the model. Although previous evidence
seems mixed, the variable may provide information as to who gambles.
Jackson, Saurman, and Shughart (1994) and Elliott and Navin (2002) use a
variable for the number of Baptists in a state to help predict the probability of
lottery adoption. Baptists are a large and well-organized interest group opposed
to gambling and may have a negative effect on gambling revenues. Following
these authors, we include the estimated percentage of Baptists in the states as an
explanatory variable.
Finally, the number of hotel employees in each state is used as a rough measure
of the volume of tourism in the states during each year.
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State per capita income and hotel workers are reported annually.11 For the data on
Baptists, degree holders, older people, and poverty, 2 years’ data are used to derive
linear annual estimates for the 1985–2000 period for each state.12

18.4

Model and Results13

We are attempting to explain the relationships among gambling industries by modeling the gambling volume in each industry as a function of the volume in the other
industries, adjacent state gambling activity, and demographic factors. A panel data
model has the advantage of increasing the size of the data set, especially helpful for
industries like gambling, which are rather young in some states. The econometric
model is chosen based on the fact that the dependent variable (industry volume) in
the model is left-censored. Left censoring is more prevalent for the casino and horse
racing industries than it is for dog racing and lotteries.14 Still, it is a problem for all
industries. States self-select into legalizing a certain form of gambling. Those that
do not elect to allow gambling get “0”s for the revenue variable leading to the censored data. We must account for this censoring in the parameter estimates. This is
done with a probit model to explain the probability of legalizing each gambling
industry. Following Heckman (1979) we obtain the inverse Mills ratio (IMR) from
the probits and include it in the model as an additional explanatory variable for
gambling revenue. This should correct for censoring bias. The probit models are
presented in Table 18.8.15
In the panel model we use a time trend to account for intertemporal variation
within a state and include regional dummies to pick up unexplained heterogeneity
across regions as in fixed effect models. These regional dummies turn out to be
significant to varying degrees across industries but they do not affect the coefficient
estimates or the alternative gambling revenue coefficients appreciably, and the
results are reported without these dummies.
A system of four equations is estimated where each equation is intended to
explain the volume of one type of gambling as a function of volumes of other types of
11

The hotel employee information and per capita income data come from the Bureau of Economic
Analysis. The per capita income data are adjusted for inflation using the Bureau of Labor Statistics
CPI data.
12
Annual estimates for these are not available. The years used to derive the estimates vary due to
data availability: Baptists (1980 and 1990); degree holders (1990 and 2001); older people (1990
and 2001); and poverty (1992 and 2001). The data come from the Bureau of the Census, with the
exception of Baptists, from the New Book of American Rankings.
13
Readers who are not interested in the technical details of the model can safely skip to Sect. 18.5.
14
No model is posited for Indian casino gambling since the volume measure for this industry
(square footage) is rather crude.
15
Although the probit models are intended only to correct for left-censoring of the data, they do
give some insight into the probabilities of adopting the various forms of gambling. Obviously their
usefulness in this regard is limited because the specification of the models has a different goal.

244

18

Relationships Among Gambling Industries

Table 18.8 Sample selection probits
Variable
Constant
Casino dummy
Dog racing dummy

Casino
−3.565***
(−6.572)
–

Dog racing
−0.677*
(−1.70)
−0.211
(−1.31)
–

Horse racing
1.343***
(3.24)
0.505**
(2.39)
1.075***
(7.04)
–

Lottery
−6.266***
(−10.69)
2.303***
(4.77)
0.897***
(5.66)
1.060***
(6.55)
–

−0.207
(−1.41)
Horse racing dummy
0.434**
1.094***
(2.08)
(6.98)
Lottery dummy
1.202***
0.779***
0.881***
(5.10)
(5.21)
(6.04)
Indian casino dummy 0.529***
0.114
0.897***
−0.323**
(3.74)
(1.04)
(6.09)
(−2.05)
Hotel workers
40.112***
−10.58
−0.189
−83.355***
(7.19)
(−1.24)
(−0.05)
(−6.96)
Baptists
0.030***
0.004
−0.030***
−0.037***
(4.68)
(0.76)
(−6.92)
(−7.46)
Degree holders
0.019
0.010
0.005
0.046***
(1.21)
(0.81)
(0.38)
(3.01)
Income per capita
−0.695e − 5
−0.920e − 4***
−0.956e − 4***
0.0004***
(−0.19)
(−3.10)
(−2.66)
(10.38)
Notes: The z-statistic is indicated in parentheses below each coefficient. Significance: *0.10 level;
**0.05 level; ***0.01 level
Source: Walker and Jackson (2008a). Used with permission from Sage

gambling, the presence of various types of adjacent state gaming, and state specific
demographic factors. The system attempts to explain spending on casinos, dog racing, horse racing, and lotteries. Even after accounting for problems arising from left
censoring of the spending measures and the panel nature of the data, we face the
problem of a potential relationship among the errors of the four equations. Such a
relationship could arise from neglected macroeconomic variables affecting the different equations via their errors in a given year or from differing general attitudes
and preferences regarding gambling across states in a given time period. To the
extent that this system of equations is a variant of a demand system, the theoretically implied adding up constraints require the sum of the disturbances across equations be zero so there must be some correlation between the disturbances in the
different equations (Phlips 1983, 198–199). These types of problems are typically
lumped under the heading of “contemporaneous correlation” of the disturbances
across equations that can be handled by seemingly unrelated regression (SUR) estimation techniques. This empirical procedure allows us to estimate our four equation
model jointly as a system of equations rather than applying OLS to each equation
independently, thereby assuring us of more efficient parameter estimates and facilitating the imposition of cross equation parameter restrictions.
The system is similar to, but not identical to, a demand equation system, such as
Stone’s linear expenditure system or Theil’s Rotterdam model. Demand systems
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typically estimate a system of equations in which some measure of quantities
demanded are functions of relative prices and real income, so that the estimated
coefficients can be interpreted as (Hicksian) compensated own- and cross-price
elasticities and income elasticities.16 This system, on the other hand, involves expenditures (prices times quantities) rather than prices or quantities alone. Gambling,
like most service industries, encounters measurement difficulties in attempting to
separate prices from quantities, or more particularly, in attempting to measure quantities purchased. While we would like to exploit the similarity to demand systems as
much as possible, the analogy is tenuous in at least two areas.
First, in demand systems estimates substitute commodities are typically indicated by positive coefficient estimates on the prices of related goods and complementarity by negative coefficient estimates. In the expenditure system, substitutable
(or cannibalizing or competing) gaming activities are defined as ones in which
increases in consumer expenditures on one activity result in decreased consumer
expenditures on the related activity, or a negative coefficient estimate when the latter is a function of the former. Similarly, a complementary relationship among gaming activities arises when increased consumer spending on one activity results in
increased expenditures on the related activity as well, a positive coefficient estimate
when the latter is a function of the former. Our definition is consistent with the more
traditional one only under some fairly restrictive assumptions concerning magnitudes of the price elasticities involved. However, our definition is heuristically valid
and it is also perhaps more meaningful if the primary interest is in the tax-revenuemaximizing bundle of games of chance.
Second, in demand systems estimation, the compensated cross-price elasticity
estimates are constrained to be symmetric across equations. That is, the compensated cross-price elasticity of demand for good A with respect to the price of good
B must be identical to the compensated cross-price elasticity of demand for good B
with respect to the price of good A. Imposing such restrictions is not only implied
by demand theory, it also results in more efficient parameter estimates. Unfortunately,
it is not at all clear that this type of symmetry restriction is appropriate when the
equations are expressed in expenditure form. It is reasonable to expect that if a rise
in expenditure on casino gambling results in a decreased expenditure on the lottery,
then a rise in expenditure on the lottery should also result in a decreased expenditure
on casino gambling, i.e., symmetry of signs on the corresponding expenditure variables across the relevant equations. However, there is no reason to suspect that the
magnitudes involved would be the same. While there is an empirical rationale to
impose symmetry constraints across equations, namely smaller standard errors,
there is not the theoretical rationale that is present in demand theory. To gain some
insight into how sensitive the estimates are to the imposition of cross equation symmetry restrictions, the equation system is estimated with them imposed and again
without them. Tables 18.9 and 18.10 present the respective SUR results.

16

These demand systems are often estimated by SUR. For example, see Wooldridge (2002, 144–145)
or Greene (2003, 341 and 362–369).
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Table 18.9 SUR model with cross-industry constraints
Variable
Casino

Casino
–

Dog racing

Dog racing
−0.020***
(−2.89)
–

Horse racing
0.277***
(14.18)
−0.062***
(−6.10)
–

Lottery
−0.104***
(−4.93)
0.136***
(17.26)
0.844***
(67.43)
–

−0.020***
(−2.89)
Horse racing
0.277***
−0.062***
(14.18)
(−6.10)
Lottery
−0.104***
0.136***
0.844***
(−4.93)
(17.26)
(67.43)
Indian square footage
151.19***
11.289
154.05***
−86.08*
(3.07)
(0.90)
(3.68)
(−1.75)
Adjacent casino
−0.035***
0.0006
0.087***
−0.065***
(−3.71)
(0.24)
(11.27)
(−7.09)
Adjacent dog racing
−0.040
0.060***
0.085
−0.022
(−0.61)
(3.55)
(1.53)
(−0.33)
Adjacent horse racing
0.136***
−0.02***
−0.269***
0.227***
(6.603)
(−3.59)
(−15.87)
(11.36)
Adjacent lottery
0.007
−0.009**
0.128***
−0.118***
(0.45)
(−2.21)
(10.00)
(−7.76)
Age >65
−0.297e7
0.176e8***
−0.541e7
0.319e7
(−0.50)
(11.29)
(−1.08)
(0.54)
Baptists
0.489e7***
484,006.51*
−239,954.20
−0.126e7
(4.79)
(1.88)
(−0.28)
(−1.23)
Degree holders
−0.102e8*
−0.240e7
0.326e7
−0.104e8*
(−1.722)
(−1.59)
(0.65)
(−1.76)
Hotel workers
0.336e11***
0.144e10***
−0.350e10***
−0.377e10***
(42.95)
(4.79)
(−3.87)
(−3.69)
−16,661.41**
47,573.32***
Income per capita
6,643.48
1,016.18
(0.48)
(−2.48)
(6.04)
(0.83)
Constant
−0.366e11*** 0.305e10
0.853e11***
−0.838e11***
(−2.78)
(0.92)
(7.79)
(−6.51)
Year
0.182e8***
−0.162e7
−0.428e8***
0.419e8***
(2.75)
(−0.97)
(−7.74)
(6.46)
Inverse mills ratio (IMR)
0.402e9***
0.730e8***
0.487e8***
0.655e8***
(20.15)
(17.54)
(4.18)
(4.12)
Notes: The t-statistic is indicated in parentheses below each coefficient. Significance: *0.10 level;
**0.05 level; ***0.01 level
Source: Walker and Jackson (2008a). Used with permission from Sage

18.4.1

Discussion of Results

Let us briefly consider the results presented in Table 18.9 where the corresponding
cross equation industry volume coefficients have been constrained to equality, and
Table 18.10 incorporating no cross equation constraints. In comparing the industry
volume coefficient estimates, the most important result to note is that there are no
sign or significance discrepancies between corresponding coefficient estimates
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Table 18.10 SUR model, unconstrained
Variable
Casino
Dog racing

Casino
–

Dog racing
−0.019***
(−2.64)
–

Horse racing
0.234***
(10.04)
−0.956***
(−9.63)
–

Lottery
−0.115***
(−4.06)
1.642***
(14.46)
1.042***
(38.42)
–

−0.165
(−1.38)
Horse racing
0.355***
−0.062***
(9.08)
(−6.01)
Lottery
−0.079**
0.122***
0.726***
(−2.33)
(15.19)
(37.36)
Indian square footage
113.04**
12.47
180.76***
−151.26***
(2.25)
(0.99)
(4.30)
(−3.03)
Adjacent casino
−0.042***
0.001
0.087***
−0.083***
(−4.26)
(0.46)
(11.23)
(−8.79)
Adjacent dog racing
−0.046
0.067***
0.213***
−0.244***
(−0.68)
(3.96)
(3.74)
(−3.63)
Adjacent horse racing
0.148***
−0.018***
−0.241***
0.242***
(6.78)
(−3.20)
(−14.07)
(11.61)
Adjacent lottery
−0.007
−0.010**
0.098***
−0.096***
(−0.40)
(−2.54)
(7.44)
(−6.07)
Age >65
0.669e6
0.185e8***
0.200e8***
−0.391e8***
(0.10)
(11.85)
(3.51)
(−5.83)
Baptists
0.516e7***
444,286.82*
−256,651.01
−0.126e7
(5.04)
(1.73)
(−0.30)
(−1.23)
Degree holders
−0.687e7
−0.277e7*
−0.515e7
318,567.45
(−1.14)
(−1.83)
(−1.01)
(0.05)
Hotel workers
0.339e11***
0.128e10*** −0.320e10*** −0.299e10**
(42.06)
(4.23)
(−3.17)
(−2.50)
9,334.11
12,761.11
Income per capita
−1,796.71
2,844.01
(1.34)
(1.36)
(1.54)
(−0.21)
Constant
−0.359e11***
0.218e10
0.693e11***
−0.793e11***
(−2.70)
(0.66)
(6.26)
(−6.11)
Year
0.179e8***
−0.120e7
−0.349e8***
0.401e8***
(2.667)
(−0.72)
(−6.27)
(6.12)
Inverse mills ratio (IMR)
0.395e9***
0.667e8***
0.481e8***
0.833***
(19.55)
(15.88)
(4.12)
(5.18)
Notes: The t-statistic is indicated in parentheses below each coefficient. Significance: *0.10 level;
**0.05 level; ***0.01 level
Source: Walker and Jackson (2008a). Used with permission from Sage

across the two tables, and there is only one notable discrepancy in terms of
magnitude. The dog racing coefficient in the lottery equation is roughly ten times as
large in the unconstrained estimate as in the constrained case. Even though the cross
equation restrictions are of questionable theoretical validity, their imposition
appears to have no appreciable impact on the industry volume coefficient estimates.
In general, the corresponding coefficient estimates across tables are very similar in
terms of sign, significance, and magnitude. For this reason we confine the interpretation of the results to the unconstrained case presented in Table 18.10.
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The results for the casino revenue model indicate that increases in horse racing
handle and Indian casino gambling and decreases in lottery sales in the state tend to
significantly increase state licensed casino gambling revenues. The presence of
casino gambling in adjacent states significantly decreases and the presence of horse
racing in adjacent states significantly increases casino revenues. Only two of the
demographic variables affected casino revenues, Baptists and tourism (“Hotel workers”) and both affect it positively. While the tourism result was expected, the Baptist
result was a surprise and may simply be the result of Baptists proxying a significant
regional (southeast) effect. There is a significant positive trend (“Year”) in casino
revenues over the period of the sample. Finally, the significance of the IMR clearly
indicates the importance of correcting for left censoring of casino revenues. All
other parameters in the model are insignificant.
The results for the dog racing model indicate that increases in lottery sales and
decreases in horse racing handle and casino revenues in the state in question statistically increase dog racing handle. Apparently, horse racing and lotteries in adjacent
states compete with in-state dog racing since these variables have significant and
negative coefficient estimates. There may be agglomeration economies in dog racing since the presence of dog racing in adjacent states appears to significantly
increase dog racing handle. Increases in population over 65 and tourism significantly increase dog racing handle at the 1 % level while increases in Baptists and
decreases in degree holders increase it at the 10 % level. The significance of the
IMR indicates the importance of correcting for left censoring. All other parameters
in the model are insignificant.
The results for the horse racing model indicate that increases in casinos, Indian
casinos, and lotteries and decreases in dog racing handle increase horse racing handle. In addition, the presence of casino gambling, dog racing and lotteries in adjacent states increases horse racing handle while the presence of horse racing in
adjacent states competes by significantly decreasing horse racing handle. Increases
in population over 65 and decreases in tourism significantly increase horse racing
handle. The tourism result is surprising but with the possible exception of major
races (Triple Crown, Breeder’s Cup, etc.) horse racing does not attract overnight
type tourists. Finally, there is a significant downward trend in horse racing revenues,
and the IMR is again significant. All other parameters in the horse racing equation
are insignificant.
Results of the lottery model indicate increases in dog and horse racing handle and
decreases in Indian casinos and casino revenues increase lottery sales. The presence
in adjacent states of casino gambling, dog racing, and lotteries decreases in-state
lottery sales, while the presence in adjacent states of horse racing increases them.
Further, decreases in population over 65 and tourism significantly increase lottery
revenues. In this case, the tourism result is not so odd. Few states do not have some
form of state-run lottery. While tourists may indeed buy lottery tickets, it is unlikely
that they go to a neighboring state and stay overnight solely to do so. Finally, there
is an upward trend in lottery sales over the sample period, and the IMR is again
significant. All other parameters in the lottery equation are insignificant.

18.4

Model and Results

18.4.2

249

Effects of Cross-Equation Constraints

Before turning to a detailed discussion of the substitution question, we should
address a seemingly puzzling anomaly that is obviated by a careful comparison of
the constrained and unconstrained results in Tables 18.9 and 18.10. First note that
we only constrain the corresponding industry volume coefficients across equations.
No constraints are directly applied to the adjacent state, demographic, and “other”
variables’ coefficients. Second, recall that the imposition of these industry volume
constraints did not appear to appreciably alter the constrained estimates from their
unconstrained counterparts. The constrained coefficients themselves are not the
only estimates affected by the imposition of constraints. The unconstrained coefficient estimates can also be affected.
As an example, consider the coefficient estimates for the variable “Age > 65”
in the constrained and unconstrained casino revenue models. In the constrained
model, “Age > 65” has a coefficient estimate of −0.297 × 107 and in the unconstrained casino revenue model its estimate is 0.669 × 106. Neither coefficient is
statistically significant. Indeed, with the exception of a few cases for a couple of
the demographic variables, the pattern of signs and significance is amazingly
uniform across the constrained and unconstrained results. Nevertheless, a point
estimate discrepancy of this magnitude is worth noting, and is almost certainly
attributable solely to the imposition of the cross equation constraints on the
parameter estimates in Table 18.9.
As an illustration, consider the dropping of an important variable from a
hypothetical regression. This is nothing more than imposing a constraint to
equal zero on the coefficient. Econometric theory tells us that omitting a variable can lead to biased estimates of the remaining variables and that the extent
of the bias depends in part on the correlation between the excluded and included
variables. In the casino revenue case “Age > 65” was apparently highly correlated with one of the constrained variables. This is not always the case. Consider
the constrained and unconstrained estimates of the “Baptists” variable in the
lottery equation. They are almost identical (almost, due to rounding) and they
are both insignificant. We can infer from this result that “Baptists” is uncorrelated with any of the constrained variables in the lottery equation of Table 18.9.
These types of anomalous results in comparing constrained and unconstrained
estimates are not unusual. They are replete throughout the empirical literature
on demand system estimation.
In summary, there are no major point estimate discrepancies between corresponding constrained and unconstrained models in any of the statistically significant coefficients in any of the gambling models. Since there is no apparent gain
from imposing the cross equation constraints, and since there is a potential for
biased estimation if the constraints are not justified, our attention is confined in
subsequent discussion to the unconstrained estimates of Table 18.10. A summary of
the interindustry effects from the unconstrained model are presented in Table 18.11.
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Table 18.11 Summary of intrastate industry relationships in the United
States (unconstrained model)
Model variable
Casino Dog racing Horse racing Lottery
Casino
−
+
−
Dog racing
(−)
−
+
Horse racing
+
−
+
Lottery
−
+
+
Indian square footage +
(+)
+
−
Note: ( ) indicates statistically insignificant at normal levels
Source: Walker and Jackson (2008a). Used with permission from Sage

18.5

Policy Issues

Our main interest is in discovering whether there are general intrastate relationships
among the various gambling industries. It is for this reason that we focus our discussion of the results on the “industry volume” variables summarized in Table 18.11.
The results suggest that horse and dog racing are substitutes. They are similar types
of venues, and this result is reasonable. Lotteries and casinos are negatively related.
This is consistent with findings by Elliott and Navin (2002) and Fink and Rork
(2003). However, lotteries do not appear to cannibalize the racing industries. This
is somewhat consistent with Kearney’s (2005) finding that spending on lotteries
comes at the expense of spending on non-gambling goods and services, but is contrary to the evidence by Gulley and Scott (1989), Mobilia (1992b), and Thalheimer
and Ali (1995).
The availability of a type of gambling in adjacent states will harm that industry
in the state (except for dog racing). Although many studies have not considered
adjacent state effects, these results are consistent with those of Davis, Filer, and
Moak (1992), Elliott and Navin (2002), Garrett and Marsh (2002) and Tosun and
Skidmore (2004).
The differences in these findings and those of previous studies can be explained
by differences in the industries and states considered, time periods, and econometric methodology. Of course a specific state or industry might behave differently than
the aggregates studied here. Some of the results are not intuitive. For example,
casinos and horse racing help each other, but casinos and dog racing harm each
other. Indian casinos tend to complement casinos and horse racing, but harm lotteries. These results may be due to the peculiarities in certain states that exert significant influence.
Despite its aging data, this study is still one of the only attempts to examine all
the industries in all states in an effort to provide a comprehensive understanding of
the relationships among all the various gambling industries. The findings here may
be used as a starting point for analyzing the expected effects of introducing or
expanding gambling industries in a state, region, or country. Although this study is
nation-wide, the relationship between two industries in a particular jurisdiction may
be different than that indicated here. One caveat, however, is that our analysis does
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not include the effects of the recent expansion of the casino industry. We cannot
generalize beyond our analysis period, which ended in 2000.
The fact that the analysis did not find a clear and consistent cannibalization
effect among the different industries suggests that legislators should be careful to
study their specific cases prior to acting to introduce or expand gambling in their
jurisdiction. Legalizing additional forms of gambling may have either a positive or
a negative impact on tax revenue and the economy. These issues call for further
empirical study.

18.5.1

Tax Revenues

Tax policy has a lengthy history in the public economics literature. Various authors
have examined “optimal taxes,” including Ramsey (1927), Mirrlees (1971), Slemrod
(1990), Sobel (1997), and Holcombe (1998). This literature typically deals with setting tax rates in an effort to minimize distortions or maximize welfare or efficiency.
However, it would seem that governments are not so much interested in efficiency
as they are in revenue maximization, at least when it comes to gambling legalization.17 This seems especially relevant as record budget deficits become more commonplace. Consider the fact that the legal restrictions on gambling are extremely
inefficient causing enormous deadweight losses. And since the jurisdictions rarely
allow a competitive market in gambling when they do decide to legalize, it is
unlikely that their primary concern is efficiency.18 A much more likely goal or motivation is maximizing tax revenues given regulated gambling industries.
There are a few papers that examine revenue maximization from excise taxes,
and some papers that examine legalized gambling specifically. These papers were
discussed in Chap. 7, where we analyzed the impacts of the different gambling
industries on state tax revenues.
What we did not address in that chapter was how the relationships among the
industries could affect tax revenues. To illustrate the problem, consider a lottery
state that is contemplating legalizing casinos. State revenue from a lottery is about
50 % of each dollar bet (Garrett 2001) while the taxes on casino revenues are typically a lower percentage. Our results indicate that casinos and lotteries negatively
affect each other. The magnitude of this relationship among other variables will
determine the extent to which tax revenue will change if casinos are introduced in a
lottery state.19

17

See Alm, McKee, and Skidmore (1993) and Madhusudhan (1996) on using legalized gambling
to ease fiscal constraints.
18
There is a variety of potential social concerns that may accompany legalized gambling, but these
are not the subject of this chapter.
19
Mason and Stranahan (1996) look more generally at the effects of casinos on state tax revenues,
but not particularly at revenues from other forms of gambling.
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If lotteries and casinos were perfect substitutes so that people who lose $X at
newly opened casinos spend $X less on lottery tickets, then the introduction of casinos would lead to a decrease in state tax revenue from gambling. In New Jersey, for
example, the revenue from the lottery is 50 % per ticket. The state tax on gross
casino gambling revenues is 8 %. If lotteries and casinos were perfect substitutes,
and New Jersey already had a lottery, and if all casino revenue were from lost lottery
ticket sales, then we would expect the state’s total gambling tax revenues to fall after
casinos were introduced. In reality, most states have more complicated mechanisms
for casino taxes, it is unlikely that any two industries are perfect substitutes, and the
introduction of a new good (casino gambling) to a consumption menu is likely to
draw in additional consumers. The example is purely hypothetical.
In any case, the empirical results do not provide the necessary data to confidently
predict the net tax effect of introducing another type of gambling. This is because
the coefficient estimates in Tables 18.9 and 18.10 are not standard elasticities, as
explained in Sect. 18.4. What the results do provide that is important is information
on the signs of the various gambling volume coefficients and their statistical significance, which in turn provides information on whether the gambling industries tend
to be substitutes or complements.

18.6

Conclusion

The analysis in this chapter extends the analysis in Chap. 17, by considering the interindustry relationships among different gambling industries. It is thus, fundamentally,
a study of the “substitution effect” among gambling industries. An understanding of
these relationships may be very important for policymakers who are considering
introducing a new form of gambling, but with a concern that it does not negatively
affect other industries. In Kentucky, for example, they have been debating the introduction of casinos for several years. A major concern is the extent to which casinos
might harm the well-established horse racing industry there.20 Our results in this chapter suggest that the two industries are, in fact, complementary. Nevertheless, the racing industry’s concern is an example of the general concern that many business
owners have, regardless of industry, with casinos entering a regional economy.
Governments are in a unique situation when contemplating gambling legalization as they control not only the tax rates but also the quantity of gambling supplied.
The revenue maximization problem depends on the size and types of existing gambling industries within the state or region, the intensity of their substitutability or
complementarity, the prospective size of new industries, and the tax rates applied to
the various industries. These issues require additional study, and the analysis here
provides a good foundation for it.

20

For example, see Hall and Loftus (2013).

Chapter 19

Overview of Part III

In the chapters in this part of the book we have focused on some of the social cost
issues related to casinos. In Chaps. 13 and 14, we present the economic perspective
on social costs. Importantly, many social cost studies do not define what they mean
by “social cost.” This has led to a wide variety of social cost estimates in the literature. Most of these likely overestimate the true social costs of gambling. Because of
the inherent problems in defining and measuring social costs, it may be beneficial
for researchers to stop trying to estimate a monetary value for costs, and instead
identify the types of problems that disordered gamblers experience. Psychologists
have been working on this issue for several decades.
The remaining chapters in Part III are more focused on specific types of costs
that are often associated with casinos and gambling. In Chap. 15, I examine the
claim that some types of gambling (especially professional gambling) qualify as
wealth-reducing “directly unproductive profit-seeking” activities. However, I have
tried to show why this is an incorrect characterization of gambling, even professional gambling. Indeed, for most people, gambling is like any other form of entertainment, and is in this sense productive.
One of the major concerns about legalizing casinos is that doing so will result in
crime rate increases in areas surrounding casinos. In Chap. 16 I review some of this
literature. Based on the empirical evidence from the literature, there is not a clear
link between casinos and crime.
Another concern many people have about the introduction of casinos is that they
will “cannibalize” other industries, either gambling- or non-gambling industries. In
Chap. 17 we examine how casinos have affected commercial real estate values in
Detroit. If casinos did, in fact, harm other businesses, one would expect to see a
decrease in the price of commercial real estate surrounding the casinos. We actually
found that casinos have a positive effect on certain types of retail property, especially those traditionally associated with tourism.
In Chap. 18, we examine the relationship among different gambling industries.
We found that casinos have a negative impact on greyhound racing and lotteries, but
that casinos are actually complementary to the horse racing industry. This evidence
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_19,
© Springer Science+Business Media New York 2013
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suggests that states looking to legalize casinos should carefully consider the impact
on other gambling industries in their state. The net impact of casinos may be more
or less than expected, depending on what other gambling industries are present.
Overall, the material in Part III provides a comprehensive overview of the
different negative social and economic impacts that may be associated with casinos.
However, when we examine specific types of social costs, we find that often the
literature has overstated the magnitude of these costs. And in some cases, the casinos
actually have a positive impact.

Part IV

Conclusion

Chapter 20

Past and Future

20.1

Introduction

In this concluding chapter I have two purposes. First, I wish to give a brief overview
of the development of the “economics of gambling” research field. Second, I discuss important new areas of research and explain the direction in which I expect
gambling research to move in the near future.

20.2

Development of the Gambling Research Field

Modern economic research on the casino industry and gambling began in the early
1970s. William Eadington was the first economist to focus exclusively on the economics of gambling. Going back to 1975, Bill has authored, coauthored, or edited
over 100 articles, book chapters, and conference proceedings. More than any other
economist, Eadington is responsible for the development of gambling research as a
field.1 His conference series, which began in 1974, has for decades brought together
researchers from a wide variety of disciplines. This conference series has been
extremely important in the development of gambling research and the subfield of
the economics of gambling. This is because virtually everyone doing research in
this area attends Eadington’s conference.2 The network that has been created by the
conference series has been the major catalyst for gambling research development.3
1

For more detail on Eadington’s contributions and his developing the field of gambling research,
see Philander and Walker (2012). The field of gambling studies suffered an enormous loss with Bill
Eadington’s passing in February 2013.
2
A series of tributes to the International Conference on Gambling and Risk Taking was published
in the UNLV Gaming Research & Review Journal 16(2), fall 2012.
3
It is worth noting that the psychology/medicine branch of the field has developed much more
quickly than the economics. This is largely due to the relatively large amount of research funding
available for those topics. There is little research funding available, at least in the United States, for
economics research on gambling and casinos.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3_20,
© Springer Science+Business Media New York 2013
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The other major catalyst for the development of gambling research as a field in
itself is the enormous expansion of the casino industry. Had casinos not expanded in
the United States outside of Nevada and Atlantic City, it is doubtful that gambling
research, either the psychology or economics branch, would have expanded as it
has. As casinos have expanded, so has the interest in research on gambling.
When I began doing research on gambling and the casino industry in 1996, it was
very difficult to get papers on gambling or the casino industry published in mainstream economics journals. The Journal of Gambling Studies was one of the only
outlets for economists working on gambling. It could have been that the limited
availability of data really limited the quality of research that could be produced, and
that research did not reach the bar set by mainstream economic journals. Much of
the research that was published in the early–mid 1990s was by (mostly anti-casino)
advocates, such as Kindt, Goodman, and Grinols. However, these early papers usually did not appear in very influential journals. Eadington (2004) provides an interesting account of the development of some of this advocacy literature.
As the casino industry spread across the United States, the availability of data
improved dramatically. I believe this is a key reason why one begins to see the quantity and quality of empirical research picking up toward the end of the 1990s. Of
course, another reason is that over time there becomes more published research on
which to build. Undoubtedly, research published during the past decade is generally
of much higher quality than the research of the 1990s.
The areas that have garnered the most attention recently from economists are
casino taxes and social costs. The impact of casinos on tax revenues from other
industries has been studied by several different authors. Economists have also published papers on bankruptcy, crime, and other negative social and economic impacts
of gambling. Economic journals and referees now seem much more open to papers
on gambling and casinos than they did in the 1990s. Several journals now regularly
publish papers related to casinos or gambling. These include Contemporary
Economic Policy, Public Finance Review, Public Choice, National Tax Journal, and
Applied Economics. In addition to these economic journals, there are now several
journals dedicated entirely to gambling. In addition to the Journal of Gambling
Studies, there are the Journal of Gambling Business and Economics, International
Gambling Studies, and Gaming Law Review and Economics. I believe the economics of gambling research field is going to continue expanding at a good rate into the
near future.

20.3 The Future of Research on the Economics of Gambling
In this book I have examined a few facets of the US casinos and their economic
impacts. However, there are many other issues that deserve attention from
economists. For example, little is known about the relationship between casino tax
rates and the development of the industry. Few studies have examined the effects of
casinos on the local and regional labor markets. The effects of smoking bans on
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casinos have not been fully explored. Finally, as casinos continue to spread, the
question of a “market saturation point” becomes important. Although some of the
“low hanging fruit” is gone, there are still countless topics that deserve economists’
attention. As the casino industry matures, the quality of available data has improved
dramatically.
As casinos spread around the world, there are obviously many new opportunities to explore topics that have already been examined in the United States.
Evidence from different jurisdictions in the United States suggests that many of
the economic and social impacts of casinos are specific to the particular geographic
market. Therefore, the findings of the US studies are not generalizable to other
countries.
It is difficult to predict the direction in which gambling research will go. The
industry changes quickly with changes in regulation, the state of the economy, and
technology. I would expect that researchers will and should continue to develop
models of the various economic impacts of casinos on state economies, especially
labor markets, economic growth, and tax revenues. These impacts will likely change
as the casino industry continues to expand; one would expect that their positive
marginal impacts on a particular state should decline as the industry grows. As I
mentioned earlier, as more and more countries legalize casinos or expand their
casino industries, research opportunities around the world will continue to grow. If
the economics of gambling field continues to expand on a path similar to the sister
branch of the psychology of gambling, then eventually, I believe some of these topics will become obsolete. With enough research on a wide variety of markets, it is
likely that we will begin to see some general economic impacts of casinos that seem
consistent across markets.
Other areas of research will certainly arise because of new availability of data or
creative research strategies. One area that may not improve, in terms of research
opportunities, is tribal casinos. As sovereign nations, Indian tribes do not publicize
their casino revenue data, making it very difficult to do empirical analyses that
include this segment of the industry. But other sectors of legalized gambling continue to produce usable data. With more data comes more research possibilities.
Of course, the most important changes to the casino industry are likely to be the
result of changes in technology. The reader probably noticed that Internet gambling
received virtually no attention in this book (except for a mention in Chap. 1). This
is because online gambling data are not easily available, and this sector of the gambling industry is changing quickly. Two recent studies are Philander (2011) and
Philander and Fiedler (2012). They provide evidence on how online gambling
affects traditional casinos and gambling. But this is an area of which all gambling
researchers will need to be familiar. Currently I see no more important aspect of
gambling that will affect the existing industry. Indeed, Gainsbury (2012) notes that
worldwide online gambling revenues were estimated to be US $33 billion in 2011—
about the size of the entire US commercial casino industry. Online gambling will
almost certainly expand at a pace greater than traditional casinos and lotteries, as
technology continues to develop.
States have been working on regulatory frameworks for allowing online gambling, to include lottery, poker, and traditional casino games. This development
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could have a very significant impact on the “brick and mortar” casino industry.
Concern on the part of the casino industry was evident in its lobbying efforts late in
2012. The American Gaming Association has been pushing for federal regulations
of online gambling, rather than allowing states to regulate online gambling for their
own citizens (Sieroty 2012). The casino industry wants online poker to be federally
regulated, and other forms of online gambling (such as casino games) to be banned.
Obviously this is an attempt by the industry to restrict its competition. Minton
(2012) provides a good argument to leave the federal government out of the issue
and let states regulate online gambling. As federal regulation was not implemented
in 2012, many observers expect that it is more likely to be left up to states to regulate
online gambling. Whatever regulatory framework develops, the expansion of online
gambling opportunities and its effects on offline gambling will be an important
topic for future research. Finally, changes in the regulatory environment will always
provide topic for public choice-oriented research.
The other key area in which I expect research to continue to develop is the overlap between the economic and psychological and physiological aspects of gambling. How the brain functions with respect to gambling behavior and “addiction”
is perhaps the key topic of focus for psychologists and medical researchers. The
overlap of this with economics—which broadly studies decision making—is perhaps best illustrated by the work of Don Ross and his colleagues (Ross et al. 2008).
Over the past decade I have noticed a significant shift at conferences from a purely
psychological focus on the diagnosis and treatment of gambling problems to more
of a focus on the brain and the analysis of gambling behavior. Neuroeconomics is
a developing field that examines decision making in the brain, and is likely to
become more crucial in our understanding of gambling behaviors.
Certainly other issues may move to the forefront in gambling research. These are
difficult to predict. What researchers do in the future obviously depends on the past
research, data availability, research technology, how gambling changes, interest on
the part of policymakers, and the availability for research funding. However this
field develops, I believe gambling research has a solid foundation. The past two
decades have seen enormous development in the understanding of the psychology
and economics of gambling.

20.4

Conclusion

The US casino industry has grown dramatically over the past two decades, and it is
now one of the fastest growing entertainment industries in the United States. The
industry grows at an even faster rate in other parts of the world. This ensures that
this field of research will continue to be fruitful.
Since The Economics of Casino Gambling was published in 2007, the industry
has changed fairly dramatically. One striking change is that the casino industry
outside the United States has dwarfed the growth rate of the US casino industry.
Recent changes in the federal government’s interpretation of the Wire Act have set
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the stage for dramatic changes to online gambling—poker, lotteries, and casino
games. How these changes will affect online and offline gambling cannot be predicted reliably. But it seems clear that the potential expansion of online gambling,
resulting from advancing technology and regulatory changes, will significantly
affect the gambling industry landscape.
Since 2007, economic research on the casino industry has become more refined
in several areas. Perhaps the most important change is that now researchers and
politicians are less interested in producing monetary estimates of the social costs of
gambling. This is not because social costs are not important. Rather, I believe there
is more widespread understanding of the complexity of the social cost issue and
serious researchers and politicians recognize that meaningful social cost estimates
are simply not possible. Instead, there is more of a focus on acknowledging the different negative social impacts and their prevalence. This is much more informative,
rather than focusing on meaningless and arbitrary monetary estimates.
Although there still has not been an enormous amount of research measuring the
economic growth, tax, or labor market impacts of the casino industry, I believe there
has become more of a consensus that casinos create net benefits for their host communities. The catastrophic harms predicted by authors like Kindt and Grinols were
not realized. Citizens and politicians seem to have recognized that the casino industry can be beneficial. The continued expansion of the industry seems to confirm this.
Of course, as the casino industry continues to develop, it is possible that markets
could become saturated and the relationship between casinos and their host communities could change. For this reason, research on the casino industry should continue to be useful for the future. It is still a relatively young industry, and despite the
research advances that have been made, there are still many interesting questions
about the economic and social impacts of casinos.
My hope is that this book has provided readers with a good overview of some key
areas of research on the casino industry and that it will promote more interest in
studying the industry.

Appendix: Primer on Microeconomics

This appendix provides an introduction to some of the economic tools used in this
book. It is written for noneconomists. There are three basic tools explained: the
production possibilities frontier, the indifference curve, and producer and consumer
surplus. An introduction to supply and demand is also provided. These tools are
explained in the appendix using general examples and are applied to casino gambling
throughout the book.

A.1

The Production Possibilities Frontier

Economists use the production possibilities frontier (PPF) to model production by
an individual, group of people, or economy. For simplicity, we begin by considering
an economy in which only two goods are produced: beer and pizza.1 The PPF
(Fig. A.1) illustrates the production choices faced. Using all available input resources
efficiently, the PPF shows all of the possible maximum combinations of beer and
pizza that can be produced. The shape of the PPF—concave to the origin—implies
an increasing opportunity cost of production as the quantity of production rises.
That is, the cost of producing pizza in terms of beer sacrificed increases as the
economy produces more pizza.2 The reason is that input resources are not equally
well suited for production of the different goods. So as the production of a particular
good or service increases, the additional inputs are less suited to the production of
that good. The result is increasing marginal (or incremental) production costs.
The slope of the PPF represents the opportunity cost of production. The steeper
the PPF, the higher the opportunity cost of pizza (on the horizontal axis), since more

1

The simplification of a two-good economy is not a serious problem. We could instead use beer
and “all other goods,” which would be a perfectly realistic, though a more general, example.
2
This PPF shape corresponds to the standard positive-sloped supply curve, discussed below.
D.M. Walker, Casinonomics: The Socioeconomic Impacts of the Casino Industry,
Management for Professionals, DOI 10.1007/978-1-4614-7123-3,
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Fig. A.1 Production
possibilities frontier

Beer

PPF

Pizza

beer must be sacrificed to incrementally increase pizza production. The flatter the
PPF, the higher the opportunity cost of beer in terms of pizza. The slope of the PPF
is called the marginal rate of transformation (MRT).
A technological advance in pizza production (if, for example, an automatic
dough machine is introduced) would cause the PPF to rotate out along the pizza axis
(Fig. A.2,). Note that an increase in pizza technology may allow society to produce
and consume more pizza and beer by moving from point a to point b.3
Without knowing something about the preferences of the individuals in society
(discussed below) we cannot say that one point on the frontier is better than any
other. For example, in Fig. A.3, we cannot say that point b is better than c or vice
versa. We do know, however, that each point on the frontier is, by definition, efficient. This type of efficiency is “technological” referring to the situation in which
output is maximized given inputs, technology, etc. Stated differently, technological
efficiency occurs when a given level of output is produced with the least possible
amount of resources. If production occurs on the PPF then input resources are not
being wasted. Point a, on the other hand, exhibits waste, unemployment, or inefficiency because with the level of technology and inputs, the economy could produce
more (say at point b). However, it is not possible to produce at point d or any other
point outside the PPF because of input and/or technological limitations.
From the consumer perspective, we can compare the points on the frontier with
many of the points off the frontier. For example, in Fig. A.3, d is preferred to a, b,
and c, since the former includes more of both goods than the other three points. But
d is unattainable. We can also say that b is preferred to a. However, we cannot necessarily say that c is preferred to b since it has more pizza but less beer.4
The ranking of various points can be summarized as in Fig. A.4. All points in
quadrant I are preferred to point e and point e is preferred to all points in quadrant
3

This is because pizza production has become more efficient. The same amount of pizza can now
be produced in less time or with less labor or other input resources.
4
“Allocative” efficiency refers to the situation in which the market is producing the optimal mix of
goods considering preferences.
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Fig. A.2 Technological
advance in the pizza
industry
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a
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PPF1

Pizza

Fig. A.3 Efficient,
inefficient, and unattainable
production points
d

Beer

b
a
c

PPF
Pizza

III. This is because each point in quadrant I has more beer, more pizza, or more of
both goods compared to point e. Similarly, bundle e contains either more pizza or
beer or more of both goods, compared to all the combinations in quadrant III.
We cannot legitimately rank the points in quadrants II or IV relative to point e.
For example, all combinations represented in quadrant II have more beer than point
e but less pizza. So unless we know something about preferences, we cannot compare points in II with point e. Similarly, combinations of goods represented in quadrant IV have more pizza but less beer than point e making a ranking of the points
impossible without more information on the consumers’ preferences.
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Fig. A.4 Ranking
consumption points
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A.2

The Indifference Curve

An indifference curve (IC) for an individual or a society is the collection of points
that represent indifferent combinations of two goods. We can develop an IC using the
information in Fig. A.4. Any point in quadrant I is preferred to e and e is preferred to
any point in quadrant III. More is always better than less. If society is initially producing and consuming at point e then we would be better off given more pizza. For
us to be indifferent between this new situation and the original one at e, we must give
up some beer which would reduce well-being. So the IC must have a negative slope.
The specific shape of the IC results from the law of decreasing marginal utility, the
idea that each additional unit of consumption tends to provide less and less additional
(marginal) benefit. With pizza and beer, the IC would appear as indicated in Fig. A.5.
Four example points are shown. Since they all lie on the same IC, the consumer
is indifferent among them. The law of decreasing marginal utility can be illustrated
by considering how much beer the consumer would be willing to give up for another
slice of pizza and remain as well off. Consider two cases: movement from point a to
b and from point c to d; each move represents a one-unit increase in the amount of
pizza. Recall that a person must remain as happy as before getting the additional
slice of pizza in order to remain on a given IC. When a person has little pizza and a
lot of beer, the marginal utility of beer is low and for pizza it is high. This suggests
the willingness to give up a lot of beer for another slice of pizza. But if a person has
more pizza, say at point c, his willingness to sacrifice additional beer for another
slice of pizza is lower. The result is a convex shape for an IC between the two goods.5

5

The slope of the IC is referred to as the marginal rate of substitution (MRS). The MRS of pizza
for beer, i.e., the willingness to sacrifice beer for pizza, falls as one moves down and right along
the IC. If one of the products on the axes is a “bad” then the slope of the IC will be positive. This
is a special case that we need not deal with here.
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Fig. A.5 Indifference curve
for beer and pizza
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Since the gambling issue is social in nature (i.e., whether or not to legalize it is
not an individual decision), it will be useful to think of a “community indifference
curve” rather than an individual IC.6
Now that the shape of the IC has been explained, there are several important
characteristics to keep in mind. As Ferguson (1966) explains, every point in commodity space lies on one (and only one) IC, and there are an infinite number of ICs
for any two goods. Furthermore, ICs cannot intersect. The proof is simple. In
Fig. A.6, note that point a lies on both IC1 and IC2. Ignore for a moment that this
violates the condition that each point lies on a single IC. Then a must be indifferent
to c, and a must be indifferent to b. This implies that b is indifferent to c. But b must
be preferred to c since b has more beer and no less pizza than c, and more is always
better. Hence, ICs cannot intersect.
One final point is that higher ICs indicate higher utility or satisfaction. In
Fig. A.7, every point on IC2 is preferred to every point on IC1 and every point on IC3
is preferred to all points on IC1 and IC2. This is because a is preferred to b, and b is
preferred to c, and all points on a particular IC are valued equally. So consumers
prefer to be on higher, rather than lower, ICs.
Using ICs we can now rank all possible combinations of the goods represented
in the graph. This will be a useful tool for demonstrating economic growth and the
social costs of gambling. It is important to understand that this is the standard tool
used in economics for the analysis of individual welfare related to consumption
choices.

6

For more detail on community indifference curves, see Henderson and Quandt (1980, 310–319).
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Fig. A.6 Proof that ICs
cannot intersect
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A.3

Allocative Efficiency

Technological efficiency occurs when production takes place on the PPF so that no
input resources are wasted or unemployed and production is maximized given technology and input quantities. Once we consider preferences given by the IC, we can
describe allocative efficiency.
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Fig. A.8 Technological
and allocative efficiency
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It is important that what is produced is what people want to consume. Now that
we have considered the supply side of the market (or costs represented by the PPF)
and the demand side (or preferences represented by the IC) we can put the two sides
of the market together and illustrate economic efficiency, technological and
allocative.
In Fig. A.8 each point on the PPF is technologically efficient (e.g., points a, b,
and c). However, only point c is allocatively efficient. That is, only at point c is the
optimal mix of goods produced. From a social perspective, we want consumers to be
on the highest possible IC. This is done by producing at the point on the PPF that
allows us to be on the best possible IC, in this case IC2. That point represents the
optimal combination of beer and pizza given preferences.7 Points a and b are inferior to point c because they are on a lower IC. Using ICs and PPFs together, we can
rank different points on the PPF.
Consumer preferences will affect the production that takes place in society. If
consumers have a relatively strong preference for pizza, the ICs would appear steep,
indicating a willingness to sacrifice more beer for an additional unit of pizza. The
resulting tangency between the IC and PPF would then be closer to the pizza axis
(more pizza and less beer). On the other hand, a relatively strong preference for
beer would be represented by flat ICs and the resulting tangency with the PPF
would be nearer to the beer axis with more beer and less pizza production and
consumption.

7

A complete treatment of consumer choice would require consideration of relative prices of the
goods, preferences, and a budget constraint.
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Fig. A.9 Supply and demand
curves
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A.4

Supply, Demand, and Markets

The previous sections of this appendix explain production based on opportunity
cost and consumption based on preferences. These concepts are the basis for the
supply and demand curves, the two major components of market models.8
The supply curve represents the marginal opportunity cost of production. Recall
that the PPF has a concave shape that represents an increasing opportunity cost of
production. That is, as production of one of the goods increases, its marginal opportunity cost (MC) rises in terms of the other good. If we graph the positive relationship between cost of production and quantity, the result is a supply curve as
illustrated in Fig. A.9. A more simple explanation for the positive slope of the supply curve is that as price rises sellers wish to sell greater quantities. This is because
the increase in price makes each sale more profitable.
The demand curve represents the marginal utility (benefit) from consumption.
Recall the law of decreasing marginal utility which says that each additional unit
of consumption (of a good or a service) yields less and less marginal utility (MU). If
each additional unit of consumption provides less utility, then each additional
unit will be valued less than the previous one. A rational person’s willingness to pay
for additional units would therefore be expected to decline. This negative relationship
between quantity and willingness to pay is illustrated in the demand curve of Fig. A.9.
When the two sides of the market, supply and demand, are put together, the result
is a market model (Fig. A.10). The equilibrium price (Pe) is the only price at which
8

The discussion of supply and demand here is very brief. For a complete treatment consult a
principles of microeconomics text.
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Fig. A.10 Prices and
quantities in the market
model
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the quantity demanded is equal to the quantity supplied (called the equilibrium
quantity qe). If the current price in the market is not the equilibrium price, the selfinterested motivations of buyers and sellers in the market push the price toward this
equilibrium price.
Consider a price such as P1 in Fig. A.10. At a price below Pe the quantity
demanded in the market exceeds the quantity supplied. This situation is called a
shortage. In the example there is a shortage of five units. With a shortage, buyers
and sellers in the market will bid the price up toward Pe and the shortage disappears.
Alternatively, at P2 or any price above Pe a surplus exists. That is, quantity supplied
exceeds quantity demanded. In Fig. A.10 there is a surplus of three units at P2. In
this case, the buyers and sellers act in their self-interest and bid the price down.
Hence, when P ≠ Pe, market forces push the price toward the equilibrium level. In
this way, prices are determined in markets.9
The degree to which, and speed at which, prices adjust depend on the number of
buyers and sellers in the market, the extent to which the products are homogeneous,
and other market conditions. In any case, economists generally point to freely functioning markets as the most efficient mechanism for allocating scarce resources and
producing what consumers want.10

9

This is true in competitive markets. For a discussion of the assumptions underlying this model,
see Mankiw (2007).
10
There are exceptions, however. They include externalities, public goods, and monopolies. These
are typically considered to be cases in which government intervention can improve the efficiency
of the free market. However, sometimes the government “solutions” to market failures are worse
than the original problem (State and market 1996).
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Fig. A.11 Producer
and consumer surplus
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A.5

Producer and Consumer Surplus

Economists gauge welfare or well-being using producer surplus (PS) and consumer
surplus (CS). Obviously, firms benefit from selling their products for prices in
excess of their cost of production. This is typically referred to as “profit” conceptually similar to PS. This is simply the difference between the price they receive for
producing and selling (the market price) and the minimum price they would be
willing to accept (the cost of production, represented by the supply curve). So for all
the transactions that occur in the market at the market equilibrium price, the PS is
represented by the value of the triangle lying above the supply curve and below the
horizontal line indicating the price. This is area (d + e + f) in Fig. A.11.
Consumers benefit when they engage in market transactions. Indeed, in order to
willingly make a purchase, the consumer must expect the benefits from consumption to exceed the market price they pay. The difference between what a consumer
is willing to pay (the expected benefit from consumption, represented by the demand
curve) and what must be paid (the market price) is the CS. In other words, CS represents the value of the product to the consumer in excess of its price. For all consumers who make purchases at the market price, total CS is represented by the value
of the triangle lying below the demand curve and above the market price line. This
is shown as area (a + b + c) in Fig. A.11.
The sum of the PS and CS areas is called the “social” or “total” surplus. It is a
measure of the net benefits to consumers and producers who are engaging in transactions in the market. It is important to recognize that both parties—consumer and
producer—benefit from these transactions. As a result, the maximization of market
transactions tends to maximize welfare in society. (This assumes that transactions
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do not harm other parties not involved in the transactions. Such third-party harms
are called “externalities” and are discussed in Chap. 13.) So any restriction on the
number of transactions leads to a reduction in the size of the social surplus. This is
important in considering legal restrictions on gambling, for example. When the
quantity of transactions, qe in Fig. A.11, is artificially restricted to q1 the amounts of
CS and PS are reduced. The social surplus that remains at the restricted quantity of
q1 is (a + e). The difference between initial levels (their sum) and the resulting sum
represents the social cost of the quantity restriction.11 Some of the benefits that
would have occurred in a free market are now lost. (Social costs are discussed in
detail in Chap. 13.)

A.6

Summary

The PPF, IC, CS, and PS are standard tools of economic analysis described in this
appendix. We can analyze many of the economic and social costs and benefits of
casino gambling using these tools. However, for more details on these and other
important economic concepts, readers should consult an economics text such as
Ferguson (1966).

11

This statement is somewhat simplistic. There is no doubt that the social surplus and overall wellbeing are lower than in an unrestricted market, but some of the benefits probably go to the sellers
or the government from restricting quantity.
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