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FOREWORD 

The Association for Arid Lands Studies {AALS) is an interdisciplinary and international 
organization of scholars interested in the world's arid and semiarid lands. Affiliated with 
the· International Center for Arid and Semiarid Land Studies (I CASALS), a division of 
the Office of International Affairs at Texas Tech University in Lubbock, Texas, the 
AALS holds annual meetings in conjunction with the Western Social Science Association 
(WSSA). After each annual meeting, presenters may submit their papers to be reviewed 
by the editor and a committee of referees for publication in the Forum of the Association 
of Arid Lands Studies. Volume XXI of the Forum includes seven papers from the 2005 
Annual Meeting of the AALS/WSSA in Albuquerque, New Mexico. 

The Albuquerque meeting once again demonstrated the Association's broad 
interdisciplinary perspective. At the 4 7th Annual Conference, there were seven panels 
with 16 papers by 23 presenters from 13 institutions in the United States and England. 
Special thanks go to all the authors who submitted their papers for possible publication 
and to the referees who served on the Editorial Review Committee and suggested 
constructive revisions. I am very grateful for the assistance provided.by Dr. Idris ~ea 
Traylor, Jr. and members of the staff at Texas Tech University. I also would like to thank 
past Forum editors who provided greatly welcomed technical assistance in preparing the 
manuscripts for publication. 

The 2006 Annual Meeting of the AALS/WSSA will be in Phoenix, Arizona, April 17-23. 

Judy Reinhartz 
Editor and 2005-2006 AALS President 
Associate Dean, College of Education 
Professor, Teacher Education Department 
The University of Texas at El Paso 
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PERCEPTIONS OF WATER 
QUALITY IN THE STATE OF 
ARKANSAS 

Charles R. Britton*, Richard K. Ford**, and David 
E.R. Gay*** 

ABSTRACT: The state of Arkansas, although 
classified as a humid/semihumid state, is 
contiguous with the arid/semiarid states of the 
western United States. It is well known that 
continued population and economic growth 
puts pressure on both the availability and 
quality of water resources. This study uses 
data provided by our questions from The 
Arkansas Poll-2004 to analyze the 
perceptions that Arkansas citizens have 
concerning the quantity and quality of water 
within the state. The arid/semiarid states 
faced with even greater scarcity should 
exhibit similar characteristics but even more 
extreme. The authors, using Chi-Square tests, 
accept the conclusion that Republicans are 
more optimistic about the future than 
Democrats as measured by their beliefs on 
water quality. Persons surveyed with higher 
incomes (as measured by household incomes) 
had higher perceptions of both the current 
water supply quality into their homes and the 
quality of their recreational water (rivers or 
lakes). When the data were analyzed on self
proclaimed political beliefs, the results were 
basically the same. Republicans }'Vere more 
optimistic in their beliefs concerning the 
quality and quantity of water. 

*Professor of Economics, University of Arkansas, 
Fayetteville, AR 72701. 
**Professor of Economics, University of Arkansas, 
Little Rock, AR 72204. 
***Professor of Economics, University of Arkansas, 
Fayetteville, AR 72701 and Senior Research Fellow, 
International Centre for Economic Research (ICER), 
Turin, Italy. 
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KEY WORDS: water quality, Arkansas Poll, 
arid lands, political beliefs. 

INTRODUCTION 

"Deja vu all over again." 
Yogi Berra 

Political patterns are similar to waves and 
repeat themselves, with variations. The 
political stew during the period 1870-1895 
included "cultural wars," religious beliefs, 
and the role of government in issues of 
individual conscience. That same tension is 
found today in the guise of our own cultures, 
religion, and role of government. We explore 
some of the modem-day versions of the stew 
of politics and water in Arkansas. Initially, 
we set the framework within national politics 
and economic issues. 

Allan Lichtman, a professor of political 
history at American University in Washington 
stated, in Sandalow (2005): "We are 
witnessing a fundamental sea change in 
American politics, the divide used to be 
primarily economics - between the haves and 
the have-nots. That's changed now ... the 
divide in America today is religious and 
racial." In clarificatiQn: "The base of the 
Republican Party is not necessarily the 
'haves' anymore - it's the white evangelicals, 
white devout Catholics, white churchgoers," 
Lichman said, "The base of the. Democratic 
Party is not necessarily the 'nots,' it's African 
Americans, Jewish Americans and those 
without any religious affiliations." 

That the social conservatives are important to 
the Republican Party is obvious. George 
Bush's chief political strategist Karl Rove 
recognized this and for the 2004 presidential 
election, according to The Economist (2004a), 
did "everything in his power to boost turnout 
among 'people of faith' in general and 
evangelical Protestants in particular. Mr. 
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Rove' s analysis makes sense. Protestants who 
describe themselves as born-again or 
evangelical make up about a quarter of the 
electorate - a bigger slice than blacks and 
Hispanics combined. They are particularly 
important in swing states where economic 
forces pull voters toward the Democrats but 
cultural ones pull them toward the 
Republicans. Regardless of the outcome of 
Mr. Rove's strategy, America looks ever 
more divided along cultural lines. The 
Republicans are becoming the party of 
committed Christians, the Democrats that of 
committed secularists. The 2004 election 

· could well turn into a choice between Michael 
Moore's 'Fahrenheit 9/11' and Mel Gibson's 
'The Passion of the Christ'." 

The US presidential election of 2004 proved 
Rove' s strategy correct. According to The 
Economist (2004b ), "Now, it seems the 
conservative rural red-neck Calvinist vote has 
captured America. A plurality of voters, 
emerging from poll booths, said that the most 
important issue in the campaign had been 
'moral values.' It was not, it seemed Iraq or 
the economy. And eight of ten of these 
moralists voted for George Bush." 

Interestingly, the share of the electorate who 
describe themselves as evangelical Protestant 
has not increased significantly. However, 
their turnout is now much higher and 
furthermore they have become much more 
associated with the Republican Party. 
" ... people who go to church once a week or 
more voted for Bush by nearly two to one" 
The Economist (2004b ). 

PERSONALITY AND POLITICAL 
BELIEFS 

What remains to be described is the 
relationship between personalities of 
individuals and their political beliefs and even 
more important how these political beliefs 
influence the economy and overall life in 
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general. In other words, are 
Republicans/Democrats generally optimistic 
or pessimistic about life and does this 
influence their overall behavior? 

An intriguing attempt to answer this is 
provided by Seligman (2004) in a recent 
Forbes article. "Why is it that some people 
are liberals and some conservatives? The 
division is not adequately explained 
nowadays by income, social class differences 
or education." Seligman goes on to point out: 
"Despite huge overlaps in the profiles of 
conservatives and liberals, there are 
significant average differences in the 
personalities of Bush and Kerry voters. And 
- getting now to the astonishing part - the 
differences are in large measure driven by 
those voters' genes." When tested on 
"traditional values" liberals scored low and 
conservatives high. 

"Taking everything together about 60% of the 
variability in scores is attributed to generic 
differences," according to Seligman (2004). 
David Lykken, an emeritus professor at 
Minnesota when asked "whether he could use 
the scores alone to predict Republican and 
Democratic votes in nati<;mal elections. . .. 
'Yes, and I believe I'd be right 70% of the 
time'." 

Kliesen and Schmidt (2004) concluded: 
"Religious factors can also help explain 
variations in economic growth many 
economists are finding. In particular, in 
countries where large percentages of the 
population believe in hell, there seems to be 
less corruption and a higher standard of 
living." 

POLITICAL BELIEFS AND OUTLOOK 
ON LIFE 

Religious beliefs of social conservatives and 
social liberals are important from both a 
political and economic nature (regardless of 
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the foundation of these beliefs; either through 
the environment or genetically determined). 
What makes for an interesting inquiry is 
whether Republicans are more or less 
optimistic about life in general when 
compared to Democratic counterparts. To put 
this in perspective, consider the following, 
from The Economist (2004c ): "Democrats 
need to realize that the Republicans didn't just 
beat them on fear. They clobbered them on 
hope." 

To elaborate further, in The Economist 
(2004c): "For the moment the American right 
is better at talking about the future than the 
left. It is better at exuding optimism. And it 
is better at addressing the aspirations of an 
aspirational people ... in general the 
Democrats focused on America's intractable 
problems; by contrast, Mr. Bush not only 
sounded upbeat but [also] came up with 
solutions, of sorts." 

Therefore, it would seem that Republicans 
optimistically believe the world will be a 
better place in the future and that furthermore 
the economy will also grow, while Democrats 
seem to have a more pessimistic belief 
concerning the future. 

THE ARKANSAS POLL - 2004 

The Arkansas Poll is conducted annually and 
is sponsored by the Diane D. Blair Center for 
the Study of Southern Politics and Society in 
the J. William Fulbright College of Arts & 
Sciences at the University of Arkansas. They 
solicit a call for proposals to determine which 
questions will be included in the survey. 
Annual reports on the surveys are available at 
http://plsc.uark.edu/arkpoll/ . 

According to the poll: "Between October 5th 
and October 20th the Survey Research Center 
at the University of Arkansas dialed 4, 789 
randomly selected Arkansas telephone 
numbers. These attempts yielded 758 
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completed surveys or about 16% of those 
called. The remainder of the surveys were not 
completed for a variety of reasons, including 
the resident's absence, a refusal to participate, 
a busy or disconnected line, or the resident's 
ineligibility. Employing guidelines 
established by the American Association for 
Public Opinion Research, the poll's 
cooperation rate was 44%. This figure 
reflects completed surveys as a percentage of 
all eligible individuals contacted. The 
survey's margin of error is [estimated to be] 
+/- 3 percentage points." 

WATERQUALITY AND 
DEMOGRAPIDCS 

The Arkansas Poll-2004 included certain 
questions regarding water issues. These 
questions were developed by the authors and 
reflect a competitive proposal process to be 
selected for inclusion in the poll. These 
questions dealt with concerns about both the 
quantity and quality of water within the state 
of Arkansas. 

The first water issue in the poll, question 40 
(Q40), dealt with 'the current quality of water 
delivered into the house or apartment. The 
three potential answers considered in our 
study were: very. good, adequate, and poor. 
There were other potential answers 
concerning individuals on well water and 
those who did not answer. These were 
disregarded. Among those surveyed 40.90 
percent believed their water to be very good 
and another 38.52 percent felt it was 
adequate. Only 10.69 percent of the 
respondents answered that their current water 
supply was poor quality. The authors did not 
consider in our analysis the answers dealing 
with well water, or non-respondents. 

The second water issue, question 47 (Q47), 
asked about major concerns of recreational 
water. Those polled were asked if they 
expected that quality will diminish, quantity 
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will diminish, or cost will increase. 
Disregarding the non-respondents, the 
answers reveal that the greatest concern about 
future recreational water was quality followed 
by costs and lastly the quantity. These 
answers were consistent with our 
expectations. 

The third water issue, question 48 (Q48), 
asked for perceptions of what has happened to 
water quality in Arkansas rivers and lakes 
over the past 10 years. For informational 
purposes most of the water supply into homes 
comes from lakes and rivers so this question 
tangentially includes water quality supplied to 
the home as well as recreational use. 
Basically, 15.30 percent thought the water 
supply had improved, 36.68 percent thought it 
had stayed the same and 3 5. 7 5 percent said it 
had gotten worse while there were 12.17 
percent non-respondents. 

The poll also provided additional 
demographic information, such as question 53 
(Q53) which asked political affiliation. Of 
the answers to this question, 29 .68 identified 
themselves as Republicans, 35.36 as 
Democrats and 28.36 percent as independents, 
while 6.59 percent responded with other, did 
not know, or refused to respond. Question 57 
(Q57) provided information on household 
income of the respondents. Question 58 
(Q58) asked the . frequency with which the 
individual attended church. An interesting 
observation concerned the number of 
Arkansans who attend church at least once a 
week (50.26 percent). 

Given that the authors had this data set 
provided by The Arkansas Poll - 2004, we 
were able to analyze the relationships 
between the beliefs of social conservatives 
(mainly Republicans) and secularists (mainly 
Democrats) with respect to perceptions of 
water quality. 
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ARKANSAS AND ARID LANDS 

The perception of water quality is a universal 
concern. Most people, or nearly everyone, 
are concerned about the quality of their water 
supply. Whereas Arkansas is defined as a 
humid/semihumid state, it borders Oklahoma 
and Texas to the west, which are both 
arid/semiarid states. Obviously as the 
quantity of the water supply is threatened the 
quality becomes increasingly important. 
Therefore, people in the arid states should be 
even more concerned about water quality than 
those in the relatively more water abundant 
humid states. Anything Arkansas experiences 
will be of greater importance as the aridity 
increases. For this reason Arkansas 
represents an excellent example with which to 
study the concerns of citizens with respect to 
water quality. 

As mentioned in the preceding sectioi:i the 
Arkansas Poll gives an insight into the 
concerns of Arkansans who responded in the 
poll. The responses to Q4 7 tell us that there is 
a definite concern that water quality will 
diminish (over 50%) or costs will increase 
(over 25%). We can easily believe that this is 
a general concern of the United States. 

What is far and away a more interesting 
question for academic study is: Who is most 
concerned about the decline in future water 
supplies? It is to that question that we direct 
this study. If according to the review of 
literature, the Republicans are more optimistic 
and the Democrats are more pessimistic then 
it should show up statistically in the data. 
The Arkansas Poll-2004 provides us with the 
data to analyze this contention. 

WATER QUALITY AND HOUSEHOLD 
INCOME 

First, the authors analyze the more 
"traditional" belief of political party 
affiliation and perceptions of water quality. 
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Here we hypothesize that there is a 
relationship between household income and 
perceptions of water quality. The authors 
hypothesize that the "haves" have a more 
optimistic view of both their current water 
supply and also their future water supply than 
the "have-nots." In other words, there should 
be a positive relationship between income and 
perceptions of water quality. 

Hypothesis 1: Household income (Q57) and 
perceptions of current water quality (Q40) are 
positively related. 
Hypothesis 2: Household income (Q57) and 

· perceptions about recreational (lake and river) 
water quality (Q48) are positively related. 

To test these two hypotheses we utilized Chi
Square tests. Household income (Q57) was 
separated into three categories (0-$25,000, 
$25-001-75,000 and high~r that $75,000). 
We tested the first hypothesis (Hl), that 
household income and perceptions of current 
water quality are positively related. In the 
test, the three income categories were 
compared with perceptions of current water 
quality being provided into homes (Q40) 
which were categorized as being very good, 
adequate, or poor. The results are provided in 
Table 1. 

Table 1 - Income (Q57) by Perceptions of Current Water Quality (Q 40) 
Frequency 

Percent 
Row Percent Very Good Adequate Poor Total 

Column 
Percent 

90 103 25 218 
$0-$25,000 14.31 16.38 3.97 34.66 

41.28 47.25 11.47 
31.14 38.72 33.78 

128 131 41 300 
$25,001- 20.35 20.83 6.52 47.69 
$75,000. 42.67 43.67 13.67 

44.29 49.25 55.41 

71 32 8 111 
> $75,000 11.29 5.09 · 1.27 17.65 

63.96 28.83 7.21 
24.57 12.03 10.81 

Total 289 266 74 629 
45.95% 42.29% 11.76% 100.00% 

Statistic Value Prob. 
Chi-Square 18.6325 0.0009 
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The probability that this relationship did not 
occur by chance is 1 - 0.0009 or 0.9991, and 
is treated as statistically significant at this 
alpha level of 0 .10. The authors accept the 
hypothesis that household income and 
perceptions of current water quality are 
directly related. 

The second hypothesis (H2) is that there 
should be a positive relationship between 
household incomes (Q57) and the perception 

of recreational water supply (Q48). In other 
words, the respondents with higher incomes 
("the haves") should have a more optimistic 
view of the recreational water supply than the 
lower incomes ("the have-nots"). Table 2 
provides a Chi-Square analysis of this 
hypothesis. We divided the income measure 
into the three ranges for this analysis. 

Table 2 - Income (Q57) by Perceptions of Recreational Water 
Qualit:• (Q 48) 

Frequency 
Percent Improved Stayed 
Row Same 
Percent 
Column 
Percent 

37 91 
$0- 6.03 14.82 
·$25,000 16.97 41.74 

35.58 34.73 
42 125 

$25,001- 6.84 20.36 
$75,000 14.29 42.52 

40.38 47.71 
25 46 

> $75,000 4.07 7.49 
24.51 45.10 
24.04 17.56 

Total 104 262 
16.94% 42.67% 

Statistic 
Chi-Square 

The probability that income and perceptions 
of recreational water quality are not related by 
chance are 1 - 0.0915 or 0.9085, and is 
statistically significant at an alpha level of 
0 .10. The authors accept the hypothesis that 
household income and perceptions of 
recreational water quality are directly related. 

Gotten Total 
Worse 

90 218 
14.66 35.50 
41.28 
36.29 

127 294 
20.68 47.88 
43.20 
51.21 

31 102 
5.05 16.61 

30.39 
12.50 

248 614 
40.38% 100.00% 

Value Prob. 
8.0011 0.0915 

WATER QUALITY AND POLITICAL 
BELIEFS 

Are Republicans more optimistic in outlook 
than Democrats as reflected in their 
perceptions of water quality? To analyze this 
we once more propose two additional 
hypotheses: 
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Hypothesis 3: Republicans are more 
optimistic as measured by their perceptions of 
the current water supply. 

Hypot~sis 4: Republicans are more 
. optimistic as measured by their perceptions of 
the recreational water supply. 

Hypothesis three (H3) is examined in Table 3 
using Chi-Square analysis. 

H3: Republicans are relatively more 
optimistic about the quality of the current 
water supply (and conversely Democrats are 
more pessimistic). In this table, three 
categories of general political beliefs or 
identification (Q53) Republicans, Democrats, 
and Independents are compared with 
perceptions of current water supply (Q40). 

Table 3 - Political Party or Political Identification (Q53) by Perceptions of 
Current Water Quality (Q40) 

Frequency Very Good Adequate Poor Total 
Percent 
Row Percent 
Column Percent 

Republican 88 89 19 196 
13.62 13.78 2.94 30.34 
44.90 45.41 9.69 
29.83 32.25 25.33 

Democrat 120 93 34 247 
18.58 14.40 5.26 38.24 
48.58 37.65 13.77 
40.68 33.70 45.33 

Independent 87 94 22 203 
13.47 14.55 3.41 31.42 
42.86 46.31 10.84 
29.49 34.06 29.33 

Total 295 276 75 646 
45.67% 42.72% 11.61 % 100.00% 

Value Prob. 
Statistic 

Chi-Square 4.9759 0.2898 
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The probability that political party or political 
identification and perceptions of current water 
quality are not related by chance is 1 -
0.2898, or 0.7102, and is not statistically 
significant at an alpha level of 0.10. The 
authors do not accept the third hypothesis 
between political party identification and the 
perception of the quality of the current water 
supply in Arkansas. 

Hypothesis four (H4) is explored in Table 4 
using a Chi-Square test. 

H4: Republicans are more optimistic as 
measured by their perceptions of the 
recreational water supply. 

Table 4 provides the data for the categories 
of political beliefs (Q53 - Republicans, 
Democrats, and independents) and 
recreational water quality (Q48) as to whether 
it has improved, stayed the same, or gotten 
worse. 

Table 4 - Political Party or Political Identification (Q53) by Perceptions of 
Recreational Water Qualit''I (Q48) 

Frequency 
Percent Improved Stayed Same Gotten Worse Total 
Row Percent 
Column Percent 

43 
Republican 6.89 

22.16 
39.81 

37 
Democrat 5.93 

15.42 
34.26 

28 
Independent 4.49 

14.74 
25.93 

Total 108 
17.31% 

Statistic 
Chi-Square 

The probability that political party or political 
identification and perceptions of recreational 
water quality are not related by chance are 1 -
0.0389, or 0.9611 and is statistically 
significant at an alpha level of 0 .10. The 
authors accept the hypothesis that political 
party or political identification and 
recreational water quality are directly related. 
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89 62 194 
14.26 9.94 31.09 
45.88 31.96 
33.21 25.00 

105 98 240 
16.83 15.71 38.46 
43.75 40.83 
39.18 39.52 

74 88 190 
11.86 14.10 30.45 
38.95 46.32 
27.61 35.48 

268 248 624 
42.95% 39.74% 100.00% 

Value Prob. 
10.0921 0.0389 

CONCLUSIONS 

The authors accept the conclusion that 
Republicans are more optimistic about the 
future than Democrats as measured by their 
beliefs on water quality. Higher incomes (as 
measured by household incomes) had higher 
perceptions of both the current water supply 
quality into their homes' and the quality of 
their recreational water (rivers or lakes). This 
is the traditional description of Republicans as 
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measured by a notion of income ("the haves") 
versus the Democrats ("the have-nots"). 

When the data was analyzed on self
proclaimed political beliefs the results were 
basically the same. Republicans were much 
more optimistic on their beliefs concerning 
recreational water. The results on current 
quality of water delivery into the home was 
not statistically significant. 

The final conclusion would still be: 
Republicans, whether measured by the 
traditional method (household income), or 
self-proclaimed identification, appear to be 
more optimistic concerning the future 
particularly with respect to the case of water. 

Since the voters in the arid/semiarid lands 
voted Republican in the 2004 presidential 
election, one would surmise that even though 
water is scarce the people have an optimistic 
view toward the future of the arid west and its 
water quality. 
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BETTING ON. THE COME: WHAT 
THE EXPANSION OF NATIVE 
AMERICAN GAMING MEANS TO 
THE TRAVEL AND TOURISM 
INDUSTRIES OF THE 
ARID/SEMIARID STATES 

Daniel D. Kuester* 

ABSTRACT: As of October 2004, 27 states 
allow some form of legalized casino gaming 
(often called "gambling" outside of the 
industry). This industry is an amalgam of 
traditional corporate casinos (similar in what 
you find on the Las Vegas Strip) and many 
Native American casinos of various sizes and 
shapes along with a smaller percentage of 
"locals" or smaller casinos. Native American 
gaming (referred to as "gambling" in this 
paper) is the most rapidly growing category 
in the gaming industry. Most Native 
American gaming expansion has taken place 
in arid/semiarid states in recent years. The 
author examines the growth and impact of 
f!ative American gaming on tourism spending 
m both arid/semiarid states and in 
humid/semihumid states. Special emphasis is 
placed on California (where Native American 
gaming recently was legalized) and Nevada 
(where gaming is solely corporate or "locals" 
based and is now d_ealing with increased 
competition from California). The author 
re./ates this to the history of legalized gaming 
in the United States. Also examined is the 
proposed merger of several corporate casino 
giants and what impact that may have on the 
gaming industry. 

KEY WORDS: Gambling, Probability, 
Tourism, Economic Impact on Arid/Semi
arid States. 

*D~pa~ent of Economics, Walton Business College, 
Umvers1ty of Arkansas, Fayetteville, AR 72701. 
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INTRODUCTION 

The economic recovery from the 2001 
recession has been slower than expected, and 
many states have legalized gambling to 
compensate for revenue shortfalls. Since 
1993 legalized forms of casino gambling has 
more than doubled -- from 10 states to 27. 
!his has directly impacted the gaming 
mdustry as states collect increased tax 
rev~nues from existing or new corporate 
casmos. In some cases taxes on Indian 
casinos have also increased. 

The introduction of a new casino affects the 
home state (where the casino is located) and 
neighboring states tremendously. States that 
legalized gambling in the 1990s rely on 
corporate casinos as a · source of substantial 
tax revenues. Native American gambling is 
exempt from these taxes or are taxed at a 
lower rate than corporate casinos in most 
cases. The impact of corporate and Native 
American casinos on employment, the tax 
base and the tourism industry is significant. 
There appears to be a substantial difference in 
the abundance and spread of casinos in arid 
and semiarid states as opposed to humid and 
semihumid states. The impact of increased 
competition in the casino industry on the 
existing market is also studied. 

ffiSTORY OF GAMBLING IN THE 
UNITED STATES 

Nevada legalized casino gambling in its 
present form in 1931. In the late 1960s 
restrictions on casino ownership in Nevada 
were loosened so corporations could own 
casinos. This led to rapid change in the 
Nevada gambling industry. Corporate casinos 
quickly dominated the Nevada market during 
the 1970s and the stigma of organized crime 
being tied to gambling rapidly disappeared. 
Casino gambling was illegal outside of 
Nevada until the approval of gambling by 
voters in Atlantic City in 1976. 
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In 1988, The Indian Gaming Regulatory Act 
(Public Law 100-497) was ·passed to allow 
Indian tribes to operate legal casinos on their 
reservations. While Indian casinos do not 
require voter approval, they do require some 
degree of cooperation between the reservation 
and the state. A state cannot arbitrarily raise 
gambling taxes on an Indian casino but tax 
rates may be negotiated between a tribal 
casino and the state. In Nebraska the state has 
not legalized Indian casinos despite efforts 
tribes have made to organize. In 2001, the 
Texas Attorney General shut down all but one 
Indian casino in Texas. In Oklahoma, Indian 
casinos have been forced to remove certain 
games that regulators ruled did not meet Class 
II gaming requirements. As a general rule, 
tax revenues for the state where an Indian 
casino is located are much lower than 
corporate casinos would generate. One 
exception to this is in Connecticut where Fox 
Woods and Mohegan Sun Casinos pay taxes 
in line with many corporate casinos. 1 

Casino gambling was· legalized in several 
humid/semihumid states in the early 1990s. 
In each of these cases, the state allowed 
traditional corporate casinos (in Iowa, Illinois, 
Indiana, Louisiana, Missouri, and Mississippi) 
to operate with either no restrictions on 
gaming or minor restrictions, many of which 
were later revoked2

• In the 
humid/semihumid states, where gambling was 
legalized in the early 1990s, there are. few if 
any differences between the gaming 
experience there and a traditional Las Vegas 
casino. Each of these states (except 
Mississippi) only allowed gaming in certain 

1 In exchange for this tax revenue, the state of 
Connecticut has granted Fox Woods and Mohegan Sun 
a monopoly on legalized casino gambling in the state. 

2 One notable restriction still in place is the $500 loss 
limit in Missouri. A casino patron can "only" legally 
lose $500 every two hours in a Missouri Casino. 
Missouri casino owners are attempting to have 
legislation introduced to get this restriction removed. 
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parts of the state, usually along a major river. 
Tax revenues for these humid/semihumid 
states have been substantial. In the 
arid/semiarid states where gambling was 
introduced (Colorado and South Dakota) 
much more limited gambling was introduced 
in the late '80s ,and early '90s. This limited 
gambling consists of a maximum $5 bet for 
all table games. This restriction still exists in 
Colorado and the maximum wager in South 
Dakota was changed to $100 in 2000. 

COMPARISON OF TRENDS IN CASINO 
LOCATION AND IMPACT IN 
ARID/SEMIARID AS OPPOSED TO 
HUMID/SEMIHUMID STATES 

Today there is some form of legalized casino 
gambling in 27 states. Gambling is currently. 
legal in 10 of the 14 arid/semiarid states (see 
Table 1) and in 17 of the 36 
humid/semihumid states (see Table 2).. In 
1988, gambling was only legal in one 
arid/semiarid and one humid/semihumid state. 
In arid/semiarid states, it has been much more 
likely that limitations on gambling (types of 
games, maximum bets) would be 
implemented and that the new casinos would 
be Native American casinos (referred to as 
Indian casinos throughout the paper) as 
opposed to corporate casinos. 

The tax revenues collected in arid/semiarid 
states are fairly small. Casinos in humid and 
semihumid states are six of the top seven 
generators of state tax revenues - the only 
arid/semiarid state to show substantial 
gambling revenues is Nevada. Nevada differs 
from most arid states because gambling is 
widespread there, and it has embraced 
corporate gambling. One reason most 
arid/semiarid casinos fail to create as much 
gambling revenue is the lack of urban areas to 
place casinos (Arizona and Nevada being 
notable exceptions). Another reason for 
lower gambling revenues in arid states is that 
the agreements which some Indian casinos 
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reached with the states provide benefits not 
enjoyed by corporate casinos .. For example, 
in Arizona, the Department of Gaming only 
collects an assessment of $500 each year for 
each slot or video poker machine in casinos. 
Corporate casinos pay much higher tax rates 
than this. In Illinois, the tax rate on casino 
gambling profits (profits are referred to as 
revenues in the gambling industry) is 
approximately 3 5 percent corporate casinos 
outside of Nevada (where the tax rate is 
approximately 6.5 percent on profits) pay 
taxes on profits at a rate above 20 percent. 3 

Indian casinos either distribute profits to tribe 
members or use the profits from their casinos 
to improve their reservations. 

EFFECTS OF GAMING ON SOCIETY 

Proponents of gambling cite increases in state 
tax revenues, growth in employment, tourism 
development, and increased retail sales as 
reasons to legalize gambling. The primary 
economic reasons to oppose gambling (we 
will ignore the moral opposition to gambling 
in this paper) are the potential for increased 
crime in an area (burglaries and sales of 
illegal drugs) and the social costs of problem 
gambling. Many casinos were legalized in 
the aftermath of the 1990-91 recession and 
many states considered legalizing gambling 
after the 2001 recession. 

The potential for areas around casinos to 
benefit are often cited as valid reasons to 
legalize gambling. While these benefits are 
difficult to quantify, there is significant 
research on the impact on employment trends 
after a casino is incorporated. Garrett (2004) 
found that the existence of casinos had little 
impact on employment in urban areas. 
However, his study found significant 
increases in employment in rural areas. The 

3 In Louisiana legislation was recently introduced to 
increase the tax on casino profits from 21.5 percent to 
32.5 percent. Casino owners claim this would lead to 
several casinos failing in the state. 
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gains .in employment in Tunica and Warren 
Counties in Mississippi and in Massac and St. 
Clair Counties in Illinois directly attributed to 
casino gambling were dramatic during the 
'90s. The average unemployment rate in 
those four counties fell from 9 .6 percent to 
5.4 percent after casino gambling was 
introduced. Statewide in Illinois and 
Mississippi the average unemployment rate 
fell from 7 .9 percent to 5 .5 percent over the 
same time period. Payroll taxes in these 
counties experienced similar dramatic gains 
over the relevant time frame. 

The costs of gambling are also difficult to 
quantify. There is no conclusive evidence 
that the existence of a casino increases crime. 
The National Gaming Impact Commission 
found no evidence that there was a direct 
relationship between casino gambling and 
crime rates. The Commission concluded there 
was not enough data to support a link between 
gambling and crime rates. Experts believe 
that approximately two percent of the adult 
population is predisposed to be a problem 
gambler. The negative impacts of gambling 
on society are based on the behavior of these 
problem gamblers. If a significant number of 
these problem gamblers become criminals, 
declare bankruptcy, . or engage in self
destructive behavior this dramatically 
increases the costs of gambling. The 
Commission did not find a link between the 
existence of casinos and increased bankruptcy 
rates in the surrounding areas. The argument 
that casinos cannibalize existing businesses in 
the area and increase unemployment appears· 
to be false. 

The distance traveled by a casino's patrons 
also affects its economic impact. If a casino's 
customers travel from within the state to the 
casino the economic benefit may be slight. 
The casino may increase consumption 
spending amongst the local population at the 
expense of existing businesses, or it may 
convince the citizens to spend their 
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entertainment dollars locally as opposed to 
traveling to another destination. However, if 
a casino attracts many of its patrons from 
another state or another area, the economic 
impact of the casino will be much more 
significant. 

IMPACT OF CASINOS ON 
NEIGHBORING STATES' 
ECONOMIES AND THE LAS VEGAS 
ECONOMY 

The travel and tourism industry in a state is 
tremendously influenced by the existence of 
casino gambling. Many humid and 
semihumid states collect significant tax 
revenues from casino gambling. Residents in 
states without casino gambling will travel 
across state lines to gamble, and casinos cater 
to this. The casinos in Shreveport, Louisiana 
cater to visitors from Arkansas and Texas. 
Indian casinos in Oklahoma cater to gamblers 
from Arkansas and Southern Missouri. 
Casinos in Iowa and Kansas obtain many of 
their customers from Nebraska. Many 
Nevada casinos are located on the California 
state line. A study commissioned by Harrah's 
Entertainment states that the residents of 
Arkansas (population 2. 7 million) made 
2, 162,000 trips to out-of-state casinos in 
2002. (Brown, 2004) 

The introduction of casinos in a state can 
substantially reduce gambling revenues to 
neighboring states. This is most dramatically 
illustrated by the introduction of Indian 
casinos in California in 2003. The impact on 
the Reno/Lake Tahoe gambling industry has 
been dramatic after these casinos were 
introduced. The slow growth that has 
recently existed in this market is directly 
attributable to the introduction of casino 
gambling in California. The Reno experience 
can now be replicated in an area much closer 
to home for most Californians. The growth of 
casino revenues in Atlantic City was 
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dramatically slowed after the introduction of 
Fox Woods casino in nearby Connecticut. 

The one exception to this trend appears to be 
in Las Vegas (see Table 4 at the end of the 
paper). Record revenues and rapid growth in 
the gambling industry are once again 
expected in Las Vegas for 2005. The 
introduction of Wynn Las Vegas and the 
celebration of Las Vegas' Centennial are 
often cited reasons for the continued expected 
growth in gambling revenues. In most of 
Nevada, gambling revenues were very flat for 
2004, but not on the Strip. The most likely 
reason for this is that the emergence of 
corporate casinos and Indian casinos have 
introduced many new patrons to casino 
gambling. These gamblers want to 
experience something they cannot replicate at 
their local casino. So while additional casinos 
may harm neighboring casinos, they tend to 
create new potential customers who want to 
visit the Las Vegas Strip. On the Strip there 
are world-class dining, spa, and hotel options 
in addition to unique entertainment options 
such as exploding volcanoes, the fountains of 
Bellagio, and live pirate ship battles. The 
rapid growth on the "Boulder Strip" has 
occurred because the Henderson, Nevada area 
has experienced incredibly rapid population 
growth (many of these residents work on the 
Las Vegas Strip). 

FUTURE TRENDS IN GAMBLING 
(INTERNET GAMBLING) 

On-line gambling profits have rapidly 
increased in the past year as well. Recent 
statistics indicate profits of $11 billion dollars 
for online casinos in 20044

• A majority of 
these profits come from sports wagers made 
by U.S. citizens. This represents lost revenue 
to foreign countries from the United States. 

4 During the 2005 NCAA Basketball Tournament over 
$1 billion was wagered online. For comparison 
approximately $80 to $90 billion was wagered legally 
in Nevada casinos (Kessler and Swartz, 2005). 
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Online live poker has also increased 
dramatically in popularity. The federal 
government insists online gambling is illegal 
but has done little if anything to prevent its 
spread. A 1961 law makes bookmaking 
illegal (wagering over the phone) but there is 
nothing specific about online gambling in 
federal law. Most online gamblers do not 
worry about federal prosecution, and until 
summer 2004 broadcasters were allowed to 
accept advertisements for online sports books. 
Legislation has been introduced in North 
Dakota to license and legalize online poker 
sites. This would directly challenge the 
illegal status of online gambling at the federal 
level. 

While corporate and Indian casino owners 
both worry about increased competition from 
online gambling, many experts believe that 
the impact of online gambling will be positive 
for the casino industry. The emergence of 
casinos throughout the United States during 
the 1990s appears to have increased 
gamblers' desire to experience Las Vegas (see 
Table 3 at the end of the paper). It is believed 
that online gambling will increase the demand 
for live gambling action. While some people 
appreciate that online gambling allows little, 
if any social interaction, others who desire 
direct interaction will move beyond online 
gambling to experience an actual casino. 

The spread ·of legalized corporate gambling 
has slowed during the past five years. In the 
November 2004 elections legalized gambling 
initiatives were defeated in Nebraska and 
Florida. Proposals to increase taxes on either 
corporate or Indian gambling were defeated in 
Iowa, Michigan, Washington, and Califomia5

• 

In Oklahoma, voters elected to loosen 
restrictions on electronic gambling at 
racetracks and collect more tax revenue from 
Indian Casinos. 

5 The California proposal would have dramatically 
reduced the restrictions on Indian gambling allowing 
casinos not located on reservations. 
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The latest trend in casino ownership appears 
to be towards large corporations having 
increased control of the market. Currently the 
FTC has not opposed the proposed mergers of 
the four largest gambling corporations in 
Nevada. Nevada regulators recently approved 
the merger between casino giants 
MGM/Mirage and Mandalay Corporation. It 
also appears the proposed merger between 
casino giants Harrah's and Caesar's will pass 
without opposition. This could be the largest 
change in the casino industry since corporate 
casinos were first legalized in Nevada. The 
effect of these Las Vegas Strip mergers on 
customers remains to be seen but room rates 
and show prices have been rising. 6 

There is no evidence that this reduction in 
competition in the casino industry can be 
good for the consumer. Yet the FTC appears 
to believe that there is significant competition 
for these corporate giants as Sheldon 
Addleson's Venetian (opened in 2001) and 
Steve Wynn's Wynn Las Vegas (opened in 
April 2005) has expanded the high-end 
gambling market. Also some smaller 
independently owned casinos (the Palms and 
Hard Rock) are flourishing in their locations 
near the strip. There are several other mid
range and economy properties on the strip that 
are not owned by MGM/Mirage, Mandalay, 
Caesar's or Harrah's. 

CONCLUSION 

Corporate casinos have been a strong source 
of tax revenues for many humid/semihumid 
states since their introduction in the early 
'90s. It remains to be seen whether relatively 
high taxes on profits in Illinois and Louisiana 
will "kill the goose that laid the golden egg," 
but casinos have alleviated tax burdens in the 

6 According to the Las Vegas Advisor the average price 
of a Las Vegas Show increased from $4 7.20 to $53 .66 
from April 2004 to April 2005 representing a 13. 7% 
increase. 
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states where they are located. Opposition to 
gambling appears to largely be based on 
moral as opposed to economic rationale. In 
many states where gambling is illegal, tax 
revenues are being lost to neighboring states 
where gambling is legal or to foreign 
countries ( online gambling profits). It 
appears that growth in gambling revenues has 
been recession-proof and will continue to 
increase in the future. Legalizing casino 
gambling can improve the economic 
conditions in a state suffering from a lack of 
tax revenues. 

It is somewhat surprising that several states 
rejected the opportunity to increase tax 
revenues from Indian casinos in 2004, but it is 
not surprising that a state would not adopt the 
Nevada model of legalized gambling. 
Limiting the number of casinos in a state is a 
good way to ensure the health of the casino 
industry and the tax base in that state. 
Connecticut's monopolization of the casino 
industry in exchange for tax revenues is a 
model that other states with Indian casinos 
should consider. The legal barriers to taxing 
Indian casinos are significant but many tribes 
and states are finding ways to mutually 
benefit the state and Native Americans. As 
long as arid/semiarid states refuse to legalize 
corporate casinos or are unable to benefit 
from Indian casinos they will not benefit in 
the same way humid/semihumid states have 
from gambling revenues. 
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Table 1 

Availability of Gaming in Arid/Semiarid States 

St t ae T ypeo fG bli am ne Type of Casinos 
None Limited Full Indian Corporate Both 

AZ x x 
co x x 
ID x x 
KS x x 
MT x x 
ND x x 
NE x 
NM x x 
NV* x x 
OK x x 
SD x x 
TX** x 
UT x 
WY x 
Total 4 4 6 7 1 2 

Nevada only has one Indian casino and therefore is classified as having corporate 
casinos. 

Texas has one Indian casino that was being allowed to operate on a limited basis at 
last report. The author has chosen to classify Texas as a non-gaming state to keep 
things as simple as possible. 
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Table 2 

Availability of Gaming in Humid/Semihumid States 

St ate T ·ypeo fG bli am DI! T ·ypeo f C . asmos 
None Limited Full Indian Corporate Both 

AK x 
AL x 
AR x 
CA x x 
CT x x 
DE X* 
FL x x 
GA x 
HI x 
IA x x 
IL x x 
IN x x 
KY x 
LA x x 
MA x 
MD x 
ME X* 
MI x x 
MN x x 
MO x x 
MS x x 
NC x x 
NH x 
NJ x x 
NY x x 
OH x 
OR x x 
PA X* 
RI X* 
SC x 
TN x 
VA x 
VT x 
WA x x 
WI x x 
WV X* 
Total 19 3 14 9 5 3 

*Denotes state lottery run "Casino Games" 
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Table 3 

Annual Growth of Gaming Revenues (Profits) 
(Millions of Dollars) 

(2004 figures are estimates in some cases) 

1997 2004 Annual Growth Rate 

$6678 $18,500 15.7% 
(10% from 2003) 

$0 $11,000 ---

Corporate Casinos $20528 $31500 6.3% 
(2001 data) 

Nevada Casinos* 3.8% 
$9466 $10600 (9.9%%from 2003) 

Atlantic City $4000 $4800 2.6% 
Casinos (app.) (7.1% from 2003) 

Lotteries $16,567 $21920 4.1% 

Total $50,899 $80,000 6.7% 
(Includes some 
other activities) 

* The author uses 2001 data in Nevada because of the abnormally large impact of9/11 
on the gaming industry in Nevada. Revenue actually fell from 2000 to 2001 in 
Nevada and the market has recovered since 2001. 

Source: Eadington, Las Vegas Advisor 
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Table 4 

2004 Growth of Gaming Revenues in Nevada 
(Millions of Dollars) 

Ar fN d eao eva a T t IG oa amme R evenues G wth ti ro rom 

The Strip $5300 10% 

The "Boulder Strip" $792 14% 

Reno $742 0.03% 

Downtown Las Vegas $633 0.8% 

North Las Vegas $258 9% 

All of Nevada $10600 9.9% 

2003 

* As a comparison gaming revenues were up 7 .1 % in New Jersey (the second largest 
gaming market) and 3% in Mississippi (third largest gaming market) 

Source: Las Vegas Advisor 
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WINE GROWING ON THE 
SEMIARID SOUTHERN GREAT 
PLAINS 

Otis W. Templer* 

ABSTRACT: Wine growing first flourished 
on the southern Great Plains during the last 
half of the 19th century, especially in Kansas 
and Texas, but "Dry" interests and/or 
Prohibition eventually destroyed the industry. 
It did not revive until the 1970s when the 
United States became involved in a wine
growing boom that eventually spread to the 
Great Plains, a region few people would 
associate with successful viticultural 
activities. Thus, all the southern Plains states 
have some wine grape acreage devoted 
almost exclusively to vinifera wine grapes and 
several wineries. This paper: 1) briefly 
chronicles the history and present status of 
wine growing on the southern Great Plains, 
2) examines impressive advantages some 
parts of the region have for growing vinifera 
grapes, 3) discusses legal factors which can 
impact wine growing, and 4) characterizes 
the unique agricultural landscapes, or 
"winescapes, " associated with the Great 
Plains wine growing industry. 

KEY WORDS: Southern Great Plains, wine 
growing, regional advantages, legal factors, 
wines capes. 

INTRODUCTION 

Wine growing first flourished on the Great 
Plains during the last half of the 19th century, 
especially in Kansas and Texas, but "Dry" 
interests and/or Prohibition eventually 
destroyed the industry. It did not revive until 
the 1970s when the United States became 

*Professor of Geography, Department of Economics 
and Geography, Texas Tech University, Lubbock, 
Texas 79409-1014. ' 
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involved in a wine-growing boom that 
eventually spread to the Great Plains, a region 
few people would associate with successful 
viticultural activities. Thus, all the southern 
Great Plains states have some wine grape 
acreage and several wineries, though these 
may not necessarily be associated with the 
~outhem Great Plains region. Wine growing 
1s most prominent in the southern Plains states 
where the industry focuses almost solely on 
vinifera wine grapes for premium wine 
production. This paper: 1) briefly chronicles 
the history and present status of wine growing 
on the southern Great Plains, 2) examines 
impressive advantages some parts of the 
region have for growing vinifera grapes, 3) 
discusses legal factors which can impact wine 
growing, and 4) characterizes the unique 
agricultural landscapes, or "winescapes," 
associated with the Great Plains wine growing 
industry. 

WINE GROWING HISTORY ON THE 
SOUTHERN GREAT PLAINS 

Viticulture and wine making first became 
established in Hispanic New Mexico, the 
oldest wine growing region in the United 
States as early as the 16th century, and in 
Hispanic Texas in the 17th century. These 
viticultural activities, · at least a century befo_re 
wine-growing began in California, were 
largely confined to the Rio Grande Valley, 
and thus were outside the Great Plains region. 
The Great Plains as used in this paper refers 
to the region established in the recently 
published Encyclopedia of the Great Plains 
(Wishart, 2004 ), and the southern Great 
Plains, the focus of this paper, includes those 
parts of the Great Plains in the states of 
Kansas, Colorado, New Mexico, Oklahoma 
and Texas. 

On the southern Great Plains, viticulture first 
flourished, especially in Kansas and Texas, 
when European immigrants with old-country 
wine-growing traditions settled there during 
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the last half of the 19th century (Adams, 
1985). Another important factor in 
establishing the industry was the promotional 
efforts of Thomas V. Munson of Denison in 
North T~xas, one of the nation's foremost 
grape breeders and leading viticulture 
authorities of that era. In the 1870s, Munson 
and a colleague were renowned for saving 
Europe's wine industry by shipping carloads 
of Phylloxera-resistant native rootstocks to 
France and other European vineyard regions 
that were threatened by Phylloxera introduced 
on American vines. Munson developed more 
than 300 varieties of grapes better suited to 
the environment of Texas and the Midwest. 
Most were table grapes or were intended for 
grape juice production, though some were 
said to have merit for wine making (Templer, 
1996). 

By the early 1900s, Texas state agricultural 
bulletins reported on experimental grape 
plantings all over the state. These reports 
prophetically proclaimed the advantages of 
the southern Great Plains and Trans-Pecos, 
especially for vinifera wine grapes. 
According to a Texas agricultural bulletin of 
that era: 

Throughout the entire Panhandle and 
upper Llano Estacado I have found no 
class of fruit uniformly giving as good 
results as [grapes]. . . . I have studied 
vineyards in most all sections of the 
State and I must confess that I am 
impressed with the great advantage 
which the Panhandle and upper Llano 
Estacado possess in the cultivation of 
this fruit crop (Mally, 1910). 

By 1880, Kansas had a well-established wine 
industry that produced more than 200,000 
gallons of wine. In that year, however, the 
Kansas Constitution was amended, and the 
state was voted Dry. This did not, however, 
mean the . end of illegal alcohol in Kansas, as 
evidenced by the early 20th century saloon 
busting efforts of Carrie Nation. In the early 
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1900s, Colorado produced over a million 
pounds of grapes, but in 1916 the Colorado 
General Assembly enacted a Prohibition 
statute four years before national Prohibition 
was imposed, and all commercial wine 
making ceased. In 1880, New Mexico 
produced 900,000 gallons of wine, and scores 
of wineries thrived in the Rio Grande and 
Pecos River valleys during the late 19th and 
early 20th centuries until closed by 
Prohibition. Prior to Oklahoma's statehood, 
liquor was prohibited in the Indian Territory, 
not in the Oklahoma Territory, but when it 
became a state in 1907, its Constitution 
specified that the state would be Dry. In 
Texas, as noted above, interest in wine 
growing expanded at the turn of the last 
century. According to 1895 agricultural 
statistics, Texas had 1,800 acres of vineyards 
and produced nearly 1,900 barrels of wine. In 
the early 1900s, there may have been 30 to 40 
small wineries operating in Texas, the last 
ones closing in 1919 when the Texas 
Legislature voted the state legally Dry. 
Across the southern Great Plains states, some 
vineyard and winery operators survived the 
Prohibition era by selling table grapes, 
making sacramental wine, or shipping grapes 
for home wine making. Finally, in 1933, the 
18th Amendment was repealed and national 
Prohibition ended, though Kansas and 
Oklahoma remained Dry. Kansas did not 
repeal Prohibition until 1948, and Oklahoma 
remained Dry until 1959. With the repeal of 
Prohibition, few wineries reopened nor were 
new ones established before the 1960s-70s 
(Adams, 1985). From 1949 until 1975 Val 
Verde Winery, established in 1883 and the 
oldest in Texas, was the only winery 
operating in the state (Templer, 1996). 

The United States became caught up in a 
worldwide wine-growing boom in the late 
1960s and early 1970s. This phenomenon 
resulted in grape growing and wine making 
spreading to many states and to many non
traditional areas, such as the Great Plains. 
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This rapid spread was attributed to such 
factors as: 1) favorable financing, 2) the 
allure of the wine industry for wealthy 
professionals, 3) the pioneering spirit of 
growers, and 4) local boosterism (Peters, 
1997). This, in turn, made some sort of wine 
country experience more accessible to 
residents of most states, including those on 
the southern Great Plains. 

In 1974, the Texas Agricultural Experiment 
Station completed a statewide study of the 
feasibility of wine grape production in Texas. 
It concluded that West Texas was best suited 
for production of cheap jug and dessert wine 
varieties, and recommended that more humid 
areas of the state grow French-American 
hybrids or muscadine grapes. This advice 
completely ignored previous early 20th 
century reports such as the one quoted above 
and resulted in some growers planting 
French-American hybrids or other less 
desirable wine varieties. Eventually, the early 
observations were recognized, and 
experimental plantings with vinifera cultivars 
began on the South Plains. By 1981, . it had 
been determined again that a number of 
premium vinifera cultivars do very well in 
West Texas (Templer, 1992; 1998). Similar 
experiments were occurring at about the same 
time in the other southern Great Plains states. 

From the start, Texas' expanding wine 
production faced a serious image problem, as 
did the wine industries of other Great Plains 
states. Area residents were perceived as 
consumers of beer or hard liquor, not wine, so 
it was doubted that palatable wine could be 
produced in the Great Plains environment. 
Some wine writers joked about Texas wines 
entered in national and international tasting 
competitions, and often referred to these 
vintages as "Chateau Bubba," or "Cactus 
Blanc" and other derogatory terms. In the 
1950s, when California wines began to 
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prevail in international tasting competitions, 
this gave great impetus to the growth of the 
American wine growing industry. In similar 
fashion, the image and reputation of Great 
Plains and Texas wines, in particular, 
received a great boost when Lubbock's Llano 
Estacada Winery's 1984 Chardonnay won a 
double gold medal at the 1986 San Francisco 
Fair and Exposition wine competition. 
Pheasant Ridge Winery's 1983 Cabernet 
Sauvignon also received a gold medal 
(Templer, 1992; 1998). These events brought 
national media coverage and favorable 
attention to the Texas wine industry, and by 
inference to other Great Plains states, so that 
demand and sales significantly increased. 

CONTEMPORARY WINE GROWING 
ON THE GREAT PLAINS 

Present-day viticulture in the region is most 
prominent in Colorado, New Mexico, and 
Texas, though not necessarily in those parts of 
the states on the Great Plains (See Figure 1 
below). Here, the industry focuses almost 
solely on vinifera, or European, wine grapes 
for premium wine production (Templer, 
2004). What follows is a brief state-by-state 
summary of wine-growing activities in the 
five southern Great Plains states. 

Kansas ·Wineries. Kansas has only six small 
wineries, significantly less than the other 
southern Great Plains states, and these are 
located in the northeastern and south central 
parts of the state. The wineries are generally 
located in close proximity to major highways 
and urban centers like Lawrence, Salina and 
Wichita, but are not in areas likely to attract 
many tourists (Howell and Howell, 2003). 
Those wineries in northeastern Kansas are in 
areas receiving about 3 7 inches or more of 
precipitation per year, much of it concentrated 
in the summer and certainly more than is 
desirable for wine growing. 
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FIGURE 1. 

WINERIES ON THE SOUTHERN GREAT PLAINS 
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Colorado Wineries. Colorado boasts some 
46 wineries. Most of these. wineries are 
relatively small with limited production and 
vineyard acreage, and most have been 
established during the last decade. Colorado 
has five distinct winery districts (Grand 
Valley, Delta-Montrose counties, Four 
Comers, Rocky Mountains, and Front Range). 
The largest, most productive and best-known 
districts are the Grand Valley and Delta
Montrose counties districts in western 
Colorado with 27 wineries .. 

The Front Range district located at the foot of 
the Rocky Mountains overlooking the Great 
Plains to the east accounts for 13 wineries, but 
most are located in river valleys penetrating 
back into the Front Range and beyond the 
Great Plains' western margin. Only five of 
the wineries are located at the actual edge of 
the Great Plains region. Four of these are 
urban wineries located in Denver or its 
suburbs and with little or no vineyard acreage. 
One Denver winery notes that it is supplied 
by grapes from western Colorado and 
California (Colorado Wine ... , 2004). Thus, 
these Colorado Front Range wineries are 
located to take advantage of population 
centers and their tourist potential and do not 
appear to be related to the semiarid Great 
Plains environment. 

New Mexico Wineries. New Mexico, with 
its long tradition of wine growing, has 30 
wineries and a considerable · acreage of 
vinifera grapes in the arid/semiarid parts of 
the state. However, not a single winery is 
located on the southern Great Plains in the 
eastern third of the state where the 
environment is much the same as on the 
Texas High Plains. New Mexico's wineries 
and this acreage are located primarily in its 
Mesilla Valley, Middle Rio Grande Valley 
and Mimbres Valley American Viticultural 
Areas (AV As) in the southern, central and 
northern parts of the state, and are not in the 
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Great .Plains region (New Mexico Wine ... , 
2004). 

Oklahoma Wineries. Oklahoma's 17 
wineries are widely scattered across the state. 
Twelve wineries are either in or on the eastern 
fringes of the Great Plains region, and most 
are newly established. Some are located near 
major transportation arteries or in the vicinity 
of major cities like Oklahoma City and Tulsa, 
but all are located in the vicinity of relatively 
small towns. Most of the wineries have only 
limited vineyard acreage, the largest being 
about eight acres, and thus their wine 
production is small. Not all of the wineries 
use vinifera grapes, several advertising wines 
made from other fruits and berries (Oklahoma 
Grape Growers . . ., 2004). Some of the 
wineries in eastern Oklahoma are located in 
areas that receive 40 inches or more 
precipitation with most of it during the 
summer, conditions not at all conducive to 
growing quality vinifera wine grapes. 

Texas Wineries. On the southern Great 
Plains, Texas is the leading state in 
viticultural activities. Texas usually ranks 
about fifth among all the states in wine grape 
acreage and wine production. Over 80 
percent of its more tha;n. 3,000 vineyard acres 
are located on the South Plains around 
Lubbock and in the Pecos River Valley. The 
Texas Hill Country accounts for 
approximately 600 vineyard acres, and North 
Central Texas has about 250 acres (Texas 
Department . . ., 2002). Also, of Texas' 46 
bonded wineries, 3 5 (or 7 6 percent) are · 
located in West Texas, North Central Texas 
or the Hill Country, either well within or on 
the fringes of the southern Great Plains. The 
many, small boutique wineries clustered in 
the Hill Country and North Central Texas are 
very favorably located near population centers 
and in areas that attract tourists, thus 
accounting for their location. Nevertheless, 
they often rely on the better quality grapes 
grown in West Texas for wine making 
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(Templer, 1992}: ·For example, Messina Hof 
Winery, a major winery located in humid 
Central Texas, contracts for about 500 acres 
of grapes per year from the High Plains of 
West Texas, noting their higher quality. In 
2001, the Texas wine-growing industry 
employed some 1,800 people, produced 1.4 
million gallons of wine, and had an estimated 
total economic impact of about $133 million. 
Most of the wine produced in Texas is sold 
within the state and it is thought there is 
considerable opportunity to expand their 
market share in the state (Texas Wine ... , 
2002). 

WINE GROWING AND THE GREAT 
PLAINS ENVIRONMENT 

Though wine grapes are relatively cold 
tolerant, short growing seasons in much of the 
northern Great Plains limits viticulture to 
American table grape varieties or French
American hybrid wine grapes that are of little 
or no commercial significance. Across the 
southern Great Plains, climatic conditions for 
wine growing generally improve as one 
moves toward the south and west. The 
largely semiarid climate of the southern Great 
Plains is much more conducive to growing 
vinifera grapes, a fact already proven in Texas 
by turn-of-the-last-century experiments. The 
region has impressive natural advantages over 
many more humid or higher latitude regions 
for wine growing. Among the climatic 
advantages are warm days and cool nights due 
to higher elevation and low humidity, 
persistent cooling and drying winds, and 
precipitation concentrated in spring and early 
summer. The highest quality grapes tend to 
come from vineyards above 3 ,000 feet in 
elevation for most grape varieties. The most 
significant climatic problems are the 
somewhat erratic weather, and, most 
important, occasional damage caused by late 
spring frosts. Other natural advantages 
include fertile soils, level topography, and 
few destructive insects and diseases 
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(Phylloxera, Pierce's Disease, cotton root 
rot). The occurrence of Pierce's Disease is 
said to be much lower in regions that 
experience severe winter temperatures such as 
the higher elevations of the western Great 
Plains. The warmer winters and higher 
precipitation and humidity in the eastern 
portions of the southern Great Plains can 
cause serious viticultural problems and often 
require repeated applications of fungicides 
and pesticides (Templer, 1988; 1992; Texas 
Department ... , 2002). 

Other regional advantages include plentiful, 
relatively inexpensive land, and the fact that 
wine grapes fit well into desirable agricultural 
diversification. Farmers on the southern 
Great Plains, and especially in Texas, have 
long been interested in finding alternative 
crops that require less water from the 
dwindling Ogallala aquifer than cotton or 
other annual crops, and many have planted 
five to ten acres of wine grapes as a water
conserving, high-value, supplemental crop 
(Templer, 1988; 1992). In most years, wine 
grapes require considerably less irrigation 
water than more traditional crops, and many 
vineyards in the region are irrigated with 
water-saving drip technology. Though 
vineyards are quite expensive to establish and 
several years elapse before the first harvest, 
potential profit per acre is much higher than 
with traditional crops. According to the 
Texas Department of Agriculture (2002), 
wine grapes can yield $1,800 or more per acre 
when compared with cotton, $221 per acre, 
com, $270 per acre, and wheat, $77 per acre. 

The relatively flat topography of the southern 
Great Plains means that there is little climat1c 
variation from place to place except to get 
warmer toward the south and drier toward the 
west. As a result, there are relatively few 
designated American Viticultural Areas 
(AV As) based on distinctive microclimates. 
In contrast, California with its highly varied 
terrain has many well-defined microclimates 
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and more than 80 AV As. Texas has six 
AV As, and shares a seventh with New 
Mexico. Five of these AV As are situated on 
the Great Plains, including the Texas Hill 
Country and Texas High Plains AV As that 
encompass 15,000 and 12,000 square miles 
respectively and are among the nation's 
largest. New Mexico has three designated 
AV As, including the one shared with Texas, 
Colorado has two, Oklahoma has one, and 
Kansas has none. None of the six AV As in 
Colorado, New Mexico and Oklahoma is 
located within the Great Plains region 
(Professional Friends ... , 2004). 

LEGAL ASPECTS OF GREAT PLAINS 
WINE GROWING 

Legal factors in some Great Plains states are 
doubtless more important than physical 
factors in either inhibiting or promoting the 
growth and spread of wine growing in the 
region. Detailed analysis of the exceedingly 
diverse and complex laws governing wine 
making and distribution in the southern Great 
Plains states is far beyond the scope of this 
paper. Instead of an exhaustive state-by-state 
survey, the author cites some examples of 
state laws that have been significant obstacles 
or of importance to promoting wine growing 
in the region. 

The devastating impact of Dry elections and 
later national Prohibition on wine growing in 
the region has been discussed previously. 
However, not all laws have had such a 
negative effect and some have directly 
encouraged wine growing. In recent decades, 
the number of wineries across the nation has 
grown very significantly. Most of the new 
wineries are small and local. Their rapid 
growth is attributed to the fact that most states 
have finally recognized their considerable 
potential to promote tourism and economic 
development. This growth has · been 
accomplished primarily through the passage 
of "farm winery" laws by the states. In 1977, 
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the Colorado General Assembly passed a 
Limited Winery Act that created a special 
permit for small farm wineries, which remain 
the backbone of the state's wine industry 
(Colorado Wine ... , 2004). Kansas, in 1983, 
passed a farm winery law allowing small 
wineries using locally grown grapes to 
manufacture wine and sell it to wholesalers 
and to consumers for off-premises 
consumption. Subsequently, the law has been 
liberalized several times (Kansas Legis .... , 
2003). In 2001, Oklahoma approved a law 
allowing farm wineries to sell wine directly to 
liquor stores and restaurants without going 
through a wholesaler, a move that has 
significantly spurred the growth of small 
wineries there (Durocher's OKC ... , 2002). 
As a further development incentive, a 2003 
law allows Oklahoma wineries to sell and 
provide samples of their wine at trade shows 
and festivals. New Mexico and Texas have 
undergone somewhat similar transformations, 
and Texas' very complex situation is 
discussed in more detail. 

In Texas, one factor that has significantly 
hampered the growth of wineries is the 
extremely complex regulatory patchwork of 
wet and dry areas. Some 89 percent of Texas' 
254 counties are either dry or partially dry. 
The Texas Alcoholic Beverage Code 
recognizes several different variations 
between wet and dry. The rules change not 
only from city to city, but also from one 
precinct to the next, and Texas has over 1,000 
precincts. The result is a pattern so 
complicated that the Texas Alcoholic 
Beverage Commission (2004) doesn't even 
maintain a map of current precinct status. 
Fifty-two counties are totally dry, and many 
of these are in West Texas in areas that are 
most favorable for wine growing. While 
grapes can be grown and wineries established 
in dry areas, for some time wines produced 
there could not be sold at.the winery. About 
half of Texas' wineries are located in such 
precincts (Texas Department . . ., 2002). 
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Gradually, over the years the laws governing 
farm wineries in Texas and the distribution of 
their products have been liberalized. These 
achievements have been slow and have 
usually been resisted at every turn by the very 
powerful wholesale liquor lobby, as well as 
Dry interests. 

Another very complex legal issue that affects 
the wineries of all the southern Great Plains 
states involves the direct interstate shipment 
of wine, both into and out of the states. 
Formerly, Colorado and New Mexico both 
allowed interstate wine shipments to 
consumers on a reciprocal basis, meaning that 
shipments can be made only to and from 
states that afford each other the same 
privilege. Kansas, Oklahoma and Texas 
prohibited such direct shipments. In 2002, 
President Bush signed a bill that permits 
vineyard visitors to ship wine to their homes 
in another state, so long as the wine is for 
personal use and their home state allows 
residents to carry in out-of-state wine 
purchases. This law results from increased 
airport security concerning carry-on wine 
purchases. . Colorado and New Mexico 
continue to be reciprocal states. However, 
this changed the Oklahoma and Texas 
prohibitions so that limited amounts of wine 
can be sent home in these states. Kansas 
continues to prohibit direct shipment, 
allowing only carry-on wine from outside the 
United States (Wine Institute, 2004). 

Texas was opened still wider to direct 
interstate wine shipments as the result of a 
2003 federal court decision that struck down 
the state law banning such shipments. The 
5th U.S. Circuit Court of Appeals upheld this 
decision, and the state elected not to appeal. 
Thus, purchasers in Texas can place out-of
state orders by phone, fax or the Internet, but 
interstate deliveries are not allowed to homes 
in dry precincts or counties nor delivered to 
persons under 21 years of age (Texas 
Alcoholic ... , 2003). The difficulty out-of-, 
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state shippers have in interpreting Texas' very 
complicated wet-dry patchwork means that 
many still decline to ship wine into Texas and 
some major common carriers like Fed.Ex 
refuse to transport it (Wine Institute, 2004 ). 

Such problems became moot on May 9, 2005, 
when Texas' governor signed into law Senate 
Bill 877 which allows both in-state and out
of-state wineries to ship wine to consumers in 
Texas whether they live in wet or dry 
counties. The law establishes a procedure for 
out-of-state wineries to acquire a $75 annual 
permit like that required of Texas wineries. It 
allows wineries to ship up to three gallons 
(about a case and a half) of wine per month to 
the same customer. Also, it requires out-of
state wineries to collect and pay sales and 
excise taxes to the state as do in-state wineries 
(Texas Alcoholic ... , 2005). This legislation 
had the overwhelming support of the Texas 
Legislature and was passed in anticipation of 
action by the U.S. Supreme Court discussed 
below. The law was even endorsed by 
wholesale distributors: 1) because of the 
limited volume of wine that can be shipped 
per month, and 2) because it may allow small 
wineries to eventually sell enough wine to 
need a distributor (Lisheron, 2005; Popping 
the Cork, 2005). 

Very recently, the issue of direct interstate 
sales has undergone significant change at the 
national level. In December, 2004, the U.S. 
Supreme Court heard arguments in three 
appeals involving state laws in Michigan and 
New York that prevented consumers from 
buying wine directly from out-of-state 
suppliers. On May 16, 2005, the Court in a 5-
4 decision overturned these laws ruling that 
in-state and out-of-state wineries must be 
treated equally under the Commerce Clause 
of the Constitution. This effectively paves the 
way for wineries to begin shipping their wines 
directly to consumers nation-wide. It is not 
anticipated that this Supreme Court ruling 
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will affectthe new Texas law discussed above 
(Texas Alcoholic ... , 2005). 

WINESCAPES OF THE SOUTHERN 
GREAT PLAINS 

Winescapes are the agricultural landscapes 
which result from wine growing and which 
are shaped by the presence of vineyards, 
winemaking activities, and the wineries where 
wines are produced and stored. Gary Peters 
( 1997) points out in his American 
Winescapes, the most definitive study on the 
subject, that all winescapes are not alike, but: 

... may be viewed along a continuum in 
which wine growing is virtually the only 
agricultural enterprise [California's Napa 
Valley] to those in which wine grapes are 
only thinly intermixed with numerous 
other crops [the Texas High Plains and 
elsewhere on the southern Great Plains], . 
. . [or] where wine growing accounts for 
only some small percentage of total 
agricultural output and commercial 
wineries may be altogether absent. . . . 
[and] . . . Where viticulture is successful, 
it transforms the local landscape into a 
combination of agriculture, industry and 
tourism. . . . Winescapes give a warm 
ambiance, a memorable experience of 
place not found in most other agricultural 
landscapes. 

It is not unusual on the Great Plains to see 
five- or ten-acre vineyards rising out of and 
surrounded by much more extensive acreages 
of cotton, soybeans, grain sorghum, wheat or 
other grains. Nowhere in the Great Plains 
region does wine growing and its artifacts 
transform the landscape as described above or 
dominate local agriculture, except perhaps to 
a limited degree in parts of the Texas Hill 
Country with its numerous small wineries and 
vineyards. Certainly most of the southern 
Great Plains is not a major tourist destination, 
and one can crisscross much of the region on 
major highways and never see a single vine, 
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much less a winery. Nonetheless, even if 
most winescapes on the southern Great Plains 
are lacking in scenic appeal, the higher 
quality grapes produced i~ the higher and 
drier sections remain critically important to 
the wine growing industry in the region 
(Templer, 1998; 2004). 

CONCLUSIONS 

This paper has traced the history of wine 
growing in the five southern Great Plains 
states, noting that its earliest beginnings were 
in areas not on the Great Plains. Still, the 
industry had become well-established in the 
region in the late 1800s, and experiments 
proved the suitability of some areas for 
vinifera wine grapes. Eventually, wine 
growing was killed in Dry elections and later 
by national Prohibition. After Prohibition 
was repealed in 1933, it continued in Kansas 
and Oklahoma, and wine growing in the 
region generally languished until the late 
1960s and early 1970s. 

The resurgent industry, comprised almost 
entirely of small wineries, is especially 
notable in Colorado, New Mexico and Texas; 
though of these states only in Texas are the 
majority of the vineyards and wineries located 
on the southern Great Plains. A number of 
image problems plagued area wines until they 
began to place high in prestigious wine 
competitions. This paper has discussed the 
environmental advantages of the higher and 
drier parts of the region for wine growing, as 
well as other regional advantages. These 
would seem to assure the .continued 
importance of the wine growing industry in 
the region. Farm winery bills in all the states 
have aided the development of the industry 
immeasurably. Efforts to liberalize these laws 
have often met with determined resistance 
from powerful wholesale distributor lobbies 
and from Dry interests. Still other legal 
problems, such as Texas' intricate patchwork 
of wet/dry precincts, have hampered growth, 
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but new laws and legal decisions promise to 
spur growth of the wine growing industry. 

Finally, this paper characterizes the unique 
agricultural landscapes or winescapes of the 
southern Great Plains, vastly different from 
those of the Napa Valley and other wine 
growing areas of California, but still of 
considerable importance to the economies of 
the southern Great Plains states, and a type of 
water-conserving, high-value agriculture that 
seems likely to persist in this perhaps 
somewhat unlikely wine growing region. 
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DISTRIBUTION OF HOMELAND 
SECURITY GRANT FUNDS: ARE 
ARID AND SEMIARID STATES 
TREATED DIFFERENTLY FROM 
HUMID AND SEMIHUMID STATES? 

Richard K. Ford, John C. Pickett and Bruce 
Lindeman* 

ABSTRACT: A tremendous increase in 
federal resources devoted to homeland 
security followed the 11 September 2000 
attack on the twin towers in New York City. 
The authors analyze the Federal Aid to States 
grant funds for 2003 for the Department of 
Homeland Security to identify significant 
differences between the arid and semiarid 
states and' the humid and semihumid states 
with respect to the grant funds allocated to 
each group of states. Also, the authors 
attempt to explain the variation in the grant 
funds distributed to the states using political 
variables. This effort attempts to model the 
'spoils system ' to account for the variation in 
grant funds among the states. The data set 
includes grants to individual states 
population, aridity, density, and politicai 
variables. 

KEYWORDS: Arid lands, homeland security 
grant funds, spoils system. 

*Department of Economics and Finance, Univ. of 
Arkansas at Little Rock, Little Rock, AR 72204-1099. 

INTRODUCTION 

It is a refrain to repeat the often stated 
observation that the 9/11 attack on the twin 
towers represents a watershed in the defense 
of America. Until 9/11, the strategy of 
defense focused on repelling and overcoming 
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massive land, sea, and air based forces. With 
the onset of 'terrorism' another form of a 
threat has arisen. Terrorism is the systematic 
use of terror as a means of coercion. Terror, 
here, is defined as a state of intense fear 

' while a reign of terror is violence committed 
by groups in order to intimidate a population 
or government into granting their demands. 

The 9/11 attacks are not the first act of 
terrorism experienced by the U.S. or U.S. 
groups. Border raids by Native Americans 
against early settlers of European descent are 
an example. When the expansion pushed 
westward from the original colonies, 
Quantrell' s raiders wrought havoc in eastern 
Kansas and western Missouri in the 1860s 

' and "range wars" occurred when farmers and 
shepherds encroached on the open range used 
by western cattle ranchers. 

The greatest systematic reign of terror against 
persons and groups in the U.S. began after the 
end of the Civil War, when one of the South's 
great generals, Nathan Bedford Forrest 

' organized the Ku Klux Klan. Night riders, 
church burnings (recall the film Mississippi 
Burning), and bonfires surrounded by armed 
and hooded mobs were some of the tactics 
used to instill fear. in black Americans 
residing in the old South. Later on, a more 
subtle tactic was to use the power of the state: 
Jim Crow laws, the poll tax, and, today, 
"profiling" of black Americans. 

Historical cases of terrorism have been met by 
some form of government response; today the . 
Federal Government has responded to the 
new form of terror in this century. The 
government reorganized its internal and 
external security by passing the Homeland 
Security Act in 2002; which created the 
De~artment of Homeland Security (DHS). 
!bts represents a significant structural change 
m the strategy and tactics the U.S. uses to 
respond to terrorism in the 21st Century. 
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Within DHS is the Federal Emergency 
Management Agency (FEMA). 
The funding provided under the Act 
represents a significant increase in the 
resources directed at combating terrorism. 
Table 1 shows DHS and FEMA grants to state 
and local governments in 2003. 

would be assigned the probability of the event 
occurring. Multiplying the loss associated 
with each level of intensity by the probability 
of the event occurring and summing across all 
levels of intensity results in the expected 
value of each terrorist attack: 

Table 1 
Total Federal Government Grants and Other Payments to State and 

Local Governments by Agency: Fiscal Year 2003 

Department of Homeland Security 

Federal Emergency Management Agency 
Emergency 
Management 
Planning 

Coast Disaster and 
Total Guard Total Relief Assistance Other 
4,763,411 69,310 4,609,101 4,205,706 243,113 160,282 

Percent 
of 
Total 100.00% 1.46% 96.76% 88.29% 5.10% 3.36% 

in 1,000 of dollars 
Source: U.S. Census Bureau, Federal Aid to States for Fiscal Year 2003 

AN ECONOMIC MODEL OF DISTRI
BUTION OF HOMELAND SECURITY 
GRANT FUNDS 

What is the economic rationale for 
distributing homeland security grant funds? 
Economic theory would suggest the efficiency 
condition is setting marginal benefits equal to 
marginal costs. Data is not available at this 
time to establish the efficiency condition. 
Another method is to adopt a benefit I cost 
analysis. Each potential threat should have a 
schedule of expected losses reflecting the 
total losses in monetary terms associated with 
intensity of each terrorist act, such as a big 
bomb or smaller one, big airliner or smaller 
one, etc. Associated with eaph intensity 
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Expected value of loss from a terrorist 
act= I [(loss) X (probability of loss)] 

The avoidance of the expected value of the 
loss associated with each terrorist attack is the 
benefit of avoiding the attack. The costs 
associated with actions necessary to deter the 
attack is the denominator in the benefit I cost 
ratio. Ranking the benefit I cost ratio of all 
possible (probable) terrorist attacks would 
result in a list of how the homeland security 
grant funds should be efficiently allocated. 
The total amount of grant funds should be 
allocated to the highest benefit I cost ratio 
first and continuing in decreasing order until 
the budget is exhausted. However, data on 
expected value of the loss associated with 
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each possible terrorist attack and the cost of 
avoidance is not available. Absent the 
necessary data, the evaluation of the 
allocation of available grant funds may be 
complete.d via the political system. 

DESCRIPTION OF THE DATA 

The U.S. Census Bureau publishes Federal 
Aid to States for Fiscal Year 2003 at its 
website for the 50 states and territories. The 
following analysis focuses only on the 50 
states. The U.S. Census Bureau also published 
at its website the Annual Estimates of the 
Population in the United States for July 1, 
2003. The land area for each state is available 
at a number of websites. The 14 arid and 
semiarid states are AZ, CO, ID, KS, MT, ND, 
NE, NM, NV, OK, SD, TX, UT, and WY. 
All other states are humid or semihumid. 

Indicator variables for political proxies 
included the percent of the Bush votes in 
2004, the electoral votes for Bush or Kerry in 
2004, the number of Republican senators, and 
the percent of Republican congressmen for 
each state. 

DESCRIPTION OF THE MODEL 

Fallowing are the data used in the analysis 
(full data set shown in Table 2 on the next 
page). The definitions of the variables are: 

CATI = arid or semiarid state (A) and 
humid or semihumid state (H). 

Land Area = land area of each state in 
1,000 of square miles .. 

POP = estimated population of each state 
in 1,000 of persons in July 1, 2003 

Xl = total federal government grants by 
Department of Homeland Security to 
state and local governments in 2003. 
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X2 = total federal government grants for 
coast guard by Department of 
Homeland Security to state and local 
governments in 2003. 

X3 = total federal government grants by 
Federal Emergency Management 
Agency to state and local governments 
in 2003. 

X4 = total federal government grants by 
Federal Emergency Management 
Agency for Disaster Relief to state and 
local governments in 2003. 

XS = total federal government grants by 
Federal Emergency Management 
Agency for Emergency Management 
Planning and Assistance to state and 
local governments in 2003. 

X6 = total federal government grants by 
Federal Emergency Management 
Agency for other purposes to state and 
local governments in 2003. 

% Bush = the percent of a state's popular 
vote for Bush in 2004. 

ECB, ECK = A state's vote in the 
Electoral College in 2004. ECB = 
Bush and ECK= Kerry. 

# Rep Senators = the number of 
Republican senators in a state in 2004. 

% Rep Cong = the percent of Republican 
congressmen in a state in 2004. 

33 



International Center for Arid and Semiarid Land Studies 

Table 2 
The Data Set 

#Rep O/o 
Land % Sena- Rep 

State CATl Area POP Xl X2 X3 X4 XS X6 Bush EC tors COD!? 
AZ A 113,634 5.580 11.356 0.646 10.710 6.239 4.459 0.012 0.51 B 2 0.750 
co A 103,717 4.550 15.862 0.421 15.441 10.077 5.187 0.177 0.51 B 1 0.571 
ID A 82,747 1.366 2.485 0.789 1.696 0.139 1.557 0.000 0.67 B 2 1.000 
KS A 81,814 2.723 14.989 0.657 14.332 12.237 2.005 0.090 0.58 B 2 0.750 
MT A 145,552 0.917 3.323 0.323 3.000 1.471 1.523 0.006 0.58 B 1 1.000 
ND A 68,975 0.663 15.428 0.370 15.058 13.47 1.583 0.005 0.61 B 0 0.000 
NE A 76,872 1.739 7.280 0.301 6.979 4.782 2.197 0.000 0.62 B 1 1.000 
NM A 121,355 1.874 10.706 0.466 10.240 8.558 1.605 0.077 0.48 B 1 0.667 
NV A 109,825 2.241 2.629 0.652 1.977 0.399 1.523 0.055 0.50 B 1 0.667 
OK A 68,667 3.511 34.748 0.992 33.756 30.467 3.044 0.245 0.60 B 2 0.800 
SD A 75,884 7.640 6.818 0.497 6.321 4.85 1.307 0.164 0.60 B 1 0.000 
TX A 261,797 22.118 229.982 1.989 227.993 214.076 13.917 0.000 0.59 B 2 0.656 
UT A 82,143 2.351 7.298 0.000 7.298 0.233 7.009 0.056 0.67 B 2 0.667 
WY A 97,100 0.501 6.122 0.188 5.934 4.21 1.633 0.091 0.68 B 2 1.000 
AK H 571,951 0.648 5.280 0.065 5.215 3.817 1.393 0.005 0.59 B 2 1.000 
AL H 50,774 4.500 51.592 1.182 50.410 19.334 30.912 0.164 0.56 B 2 0.714 
AR H 52,068 2.725 36.382 0.882 35.500 20.555 14.805 0.140 0.51 B 0 ·0.250 
CA H 155,959 35.484 532.642 3.122 529.520 517.735 11.785 0.000 0.42 K 0 0.377 
CT H 4,844 3.483 9.854 0.590 9.264 6.751 2.513 0.000 0.38 K 0 0.600 
DE H 1,953 0.817 4.087 0.400 3.687 2.643 0.986 0.058 0.42 K 0 1.000 
FL H 53,926 17.019 168.027 3.959 164.068 157.477 6.316 0.275 0.49 B 1 0.720 
GA H 57,906 8.684 24.763 1.748 23.015 18.395 4.479 0.141 0.55 B 2 0.538 
HI H 6,422 1.257 4.288 1.062 3.226 1.702 1.524 0.000 0.37 K 0 0.000 
IA H 55,869 2.944 12.406 0.149 12.257 8.985 3.209 0.063 0.48 B 1 0.800 
IL H 55,583 12.653 0.937 0.934 0.003 0 0.003 0.000 0.43 K 0 0.474 
IN H 35,866 6.195 15.359 0.639 14.720 5.152 9.474 0.094 0.57 B 1 0.778 
KY H 39,728 4.117 34.290 0.452 33.838 27.467 6.307 0.064 0.57 B 2 0.833 
LA H 43,561 4.496 154.509 1.051 153.458 I49.883 3.377 0.198 0.53 B 1 0.714 
MA H 7,840 6.433 27.522 0.759 26.763 23.28 3.457 0.026 0.33 K 0 0.000 
MD H 9,773 5.508 22.090 1.917 20.173 15.406 4.686 0.081 0.40 K 0 0.250 
ME H 30,861 1.305 5.390 0.792 4.598 2.876 1.717 0.005 0.44 K 2 0.000 
MI H 56,803 10.079 12.490 2.983 9.507 5.329 3.984 0.194 0.46 K 0 0.600 
MN H 79,610 5.059 36.602 1.673 34.929 32.213 2.571 0.145 0.46 K 1 0.500 
MO H 68,885 5.704 36.976 1.501 35.475 32.162 2.988 0.325 0.50 B 2 0.556 
MS H 46,906 2.881 25.728 1.269 24.459 22.248 2.060 0.151 0.58 B 2 0.500 
NC H 48,710 8.407 116.909 1.219 115.690 107.902 5.555 2.233 0.56 B 2 0.538 
NH H 8,968 1.287 7.347 1.097 6.250 4.253 1.903 0.094 0.48 K 2 1.000 
NJ H 7,417 8.638 39.568 2.502 37.066 32.683 4.259 0.124 0.40 K 0 0.462 
NY H 47,213 19.190 244.436 1.177 244.319 2437.55 3.822 1.820 0.35 K 0 0.310 
OH H 40,948 11.435 33.412 2.514 30.898 24.415 6.219 0.264 0.50 B 2 0.667 
OR H 95,996 3.559 30.724 1.166 29.558 16.106 13.452 0.000 0.47 K 1 0.200 
PA H 44,816 12.365 23.683 1.399 22.284 16.81 5.467 0.007 0.46 K 2 0.632 
RI H 1,044 1.076 4.740 0.488 4.252 1.978 2.234 0.040 0.32 K 1 0.000 
SC H 30,109 4.147 10.571 1.486 9.085 6.438 2.481 0.166 0.57 B 2 0.667 
TN H 41,217 5.841 13.746 1.167 12.579 10.524 1.984 0.071 0.51 B 2 0.444 
VA H 39,594 7.386 17.013 1.024 15.989 9.816 6.089 0.084 0.52 B 2 0.727 
VT H 9,249 0.619 2.970 0.463 2.507 1.816 0.681 0.010 0.41 K 0 0.000 
WA H 66,544 6.131 31.268 1.111 30.157 24.001 6.156 0.000 0.45 K 0 0.333 
WI H 54,310 5.472 14.456 1.857 12.599 9.076 3.213 0.310 0.48 K 0 0.500 
WV H 24,077 1.810 21.230 0.308 20.922 18.3 2.586 0.036 0.52 B 0 0.333 
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Our summary tables (Tables 3 - 7) show the 
p-values only for statistically significant 
differences (a= 0.10) in means for the grant 
variables Xl - X6, adjusted for per capita 
distribution (POP) and population density 
(DENSITY). 

Table 3 shows that per capita grants to states 
by the Department of Homeland Security, as 
measured by variables Xl - X6 adjusted for 
population, are not significantly different 
between arid/semiarid and humid/semihumid 
states. When variables Xl - X6 are adjusted 
for population density, only Coast Guard 
·grants are significantly different between 
arid/semiarid states and humid/semihumid 
states. What is unusual is that the difference 
in the two means is in favor of arid/semiarid 
states, given that none but Texas has a 
coastline. The mean of the arid/semiarid 
states adjusted for population density is 
26,689 while the mean for the 
humid/semihumid states adjusted for 
population density is 10, 799. The difference 
is a positive 13,891. At this time, the authors 
are unable to identify an economic rationale 
for this difference. 

POLITICAL EXPLANATIONS 

The next question is whether or not political 
variables might explain the distribution of 
Department of Homeland Security grant funds 
to the states. One set of variables is ECB if a 
state's Electoral College vote went to Bush 
and ECK for Kerry. After sorting the states 
by ECB and ECK, the means and standard 
deviations were calculated for each of the X 1 
- X6 categories. 
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Table 4 shows the results for the six 
categories adjusted for POP and DENSITY. 
The only significant influence of the Electoral 
College vote in per capita .grants is for X2 
(grants for Coast Guard) favoring the states 
voting for Kerry in the Electoral College. 

When the grant categories are adjusted for 
density, the results show there is a significant 
difference in the means of X2 (Coast Guard 
grants) XS (Emergency Management 
Planning and Assistance grants) and X 6 
(Other grants). In each of the three grant 
categories, states voting for Bush in the 
Electoral College received significantly more 
of each type of grant than states voting for 
Kerry in the Electoral College. 

In an attempt to investigate further the 
potential political influence on the distribution 
of Homeland Security grants to states, we 
sorted the states by "# of Rep Senat" - the 
number of Republican senators - in a state in 
2004. If a state had two Republican senators, 
then it was coded '2'. If a state had no 
Republican senators, then it was coded 'O'. If 
a state had only one Republican senator, then 
it was deleted from the data set. This deletion 
results in only 3 7 states. having 2 or 0 
Republican senators. 

Table 5 shows the results after classifying 
states in the two groups and adjusting the 
grant funds for population. No p-values 
indicate that the Department of Homeland 
Security grant funds to states differ depending 
on whether or not the state has none or two 
Republican senators. 
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Table 3 

)!-Values for Arid vs. Humid States for 
Statistically Significant Differences in the 

Means 

Adjusted for 
Variables POP DENSITY 
Xl - Total DHS 
X2 - Coast Guard 0.0008 
X3 -Total FEMA 
X4- Disast. Relief 

X5 - Emrg. Mgmt. 
X6 - Other 

Table 4 

)!-Values for Electoral College Vote 
StatisticallI Significant Differences in the 

Means 

Adjusted for 
Variables POP DENSITY 

Xl - Total DHS 
X2 - Coast Guard 0.0542 0.0160 

X3 -Total FEMA 
X4- Disast. Relief 

X5 - Emrg. Mgmt. 0.0324 

X6- Other 0.0116 

When grant funds are adjusted for population 
density, whether or not a state has two 
Republican senators does influence grant 
funds for Coast Guard, Emergency 
Management, and Other. For these three 
categories, the presence of two Republican 
senators significantly increases the grant 
funds allocated to the state. The difference in 
the two means is defined as 'O - 2' and is 
negative in all cases. 
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Table 5 

)!-Values for Zero or Two ReJ!ublican 
Senators 

Statistically Significant Differences in the 
Means 

Adjusted for 
Variables POP DENSITY 
Xl -Total DHS 
X2 - Coast Guard 0.074 
X3 -Total FEMA 
X4- Disast. Relief 
X5 - Emrg. Mgmt. 0.0324 
X6 -Other 0.0677 

Another technique to classify states is to 
group the states by Percent Rep Cong - the 
percent of Republican congressmen - in a 
state in 2004. If 50 percent or more of a 
state's congressmen are Republican, it is 
assigned to a group - REP, otherwise it is 
assigned to the other group - DEM. Table 6 
(on the next page) reports the results of this 
grouping. No significant difference was found 
for per capita grants. Adjusting for population 
density shows only one grant category, 
"Other", being statistically different. 

Table 6 

)!-Values for REP or DEM Congressional 
Majorities 

Statistically Significant Differences in the 
Means 

Adjusted for 
Variables POP DENSITY 

Xl -Total DHS 
X2 - Coast Guard 

X3 - Total FEMA 
X4 - Disast. Relief 

X5 - Emrg. Mgmt. 

X6 - Other 0.0126 
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Table 7 

n-Values for Wei~hted REP Majority 
Statisticall:f Significant Differences in the 

Means 

Adjusted for 

Variables POP DENSITY 

Xl -Total DHS 

X2 - Coast Guard 0.0688 

X3 - Total FEMA 
X4 - Disast. 
Relief 
XS - Emrg. 
Mgmt. 

X6- Other O.OSSl 0.0711 

Table 8 

Summan of Findin~s 

Xl 

CLASSIFICATION Total 

Arid/Humid 

Electoral College 

Republican Senators 

Congressional Majority 

Weighted Republican Majority 

Statistically significant difference in means at a = 0.1 O: 

The last political variable is a weighted 
majority of a state's Republican congressmen 
and senators. It is defined as [Percent 
Republican congressmen + (Number of 
Republican senators) I 2] I 2. The states were 
sorted in ascending order on this variable. 
The lowest 17 were assigned NOT BUSH, the 
highest 17 were assigned PRO BUSH, and the 
middle 16 were deleted. 

Table 7 shows that per capita grants are· 
significantly different only for the "Other" 
category; the difference is in favor of states 
that have a weighted Republican majority. 
When adjusted for population density, the 
grant categories that exhibit significant 
differences are Coast Guard and Other. The 
differences favor PRO BUSH. 

X2 X3 X4 XS X6 

DHS FEMA 

Coast Disast. Emerg. 

Guard Total Relief Mgmt. Other 

-N 

YN -N -N 

-N -N 

-N 

-N -N 

-N = Statistically significant difference only when adjusted for population density 

Y N = Statistically shmificant difference both per capita and adjusted for population density 
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CONCLUSIONS 

Table 8 (on the previous page) summarizes 
our findings. 

At the beginning of this paper we set out an 
efficient benefit I cost model for the allocation 
of grant funds. However, data is not available 
that would permit the use of the model. 
Hence, we are faced with a second-best 
solution. We propose two solutions. 

The first is to determine if the grant funds are 
distributed statistically equal among the 
arid/semiarid and humid/semihumid states. 
We conclude that the funds are distributed 
equally among the two groups of states with 
one small exception. When the grant 
categories are adjusted for population density, 
we find a significant difference in the coast 
guard category in favor of the arid/semiarid 
states. We are unable to explain the 
difference in favor of the arid/semiarid states. 
Note also from Table 1 that coast guard funds 
total only 1.46 percent of the total grants to 
states from the Department of Homeland 
Security. 

The second solution to the question of grant 
fund allocation is to inquire if the funds are 
allocated via the political spoils system. We 
have created four different ways to measure 
the spoils system. The results differ 
depending on the way the spoils' groups are. 
defined. Note that a significant difference in 
the means exists only for the grant funds for 
"Coast Guard" and "Other" categories; Coast 
Guard grants are 1.46% of the total and the 
"Other" grant fund category represent 3.36% 
of the total. The sum of these two categories 
is 4.82%. Multiplying the total grant funds of 
$4,763,411,000 by the 4.82% is an estimate of 
the total dollar amount of the Department of 
Homeland Security grant funds to the states 
allocated via the spoils system. This amount 
is $229,596,410, or slightly less than $230 
million. 
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WAL-MART STORE EXPANSIONS 
IN THE ARID LANDS 

Charles R. Britton*, Richard S. Smith**, and 
Thomas 0. Graff*** 

ABSTRACT: Wal-Mart Stores, Inc. was 
ranked number one in the world by Fortune 
500 based upon revenues of $288,189 billion 
in 2004. This phenomenal company was first 
established by Sam Walton in 1962 and when 
it went public in 1970 it had a total of 18 
stores. Now it has grown to over 3,500 stores 
in the United States alone. Wal-Mart Stores, 
Inc. headquarters are located in Bentonville, 
AR in the far northwest corner of the state, 
only 25 miles from the Oklahoma border. 
This location provides an excellent 
opportunity to study the economic expansion 
with respect to arid versus humid states since 
the Arkansas/Oklahoma border delineates the 
boundary between these two regions. This 
study examines whether the Wal-Mart 
expansion has been uniform throughout the 
U.S. or slanted more toward the arid states of 
the west versus the humid states of the east. 

Keywords: Wal-Mart, Site Location, Arid 
Lands. 

INTRODUCTION 

Wal-Mart Stores, Inc. (Wal-Mart), according 
to Fortune 500 was ranked number one once 
again in 2004 with total revenues of $288, 189 
billion. 

*Economics Department, University of Arkansas, 
Fayetteville, AR 72701. 
**Business and Economics Department, Arkansas 
Tech University, Russellville, AR 72801. 
***Geological Sciences Department, University of 
Arkansas, Fayetteville, AR 72701. 
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In perspective, this amounts to 2.7 percent of 
the total gross domestic product of the United 
States. If Wal-Mart were considered to be an 
individual country it would be China's eighth 
largest trading partner. 

Wal-Mart is the world's first "quarter trillion 
dollar" company with sales exceeding those 
of IBM, Hewlett Packard, Microsoft and 
Cisco combined. Its profits for 2004 were 
over $9 billion and most forecasts envision a 
near-term profit goal of $1 billion per month. 
What makes the Wal-Mart story so 
phenomenal is the fact that this growth has 
occurred in just over forty years. Sam Moore 
Walton opened his first Wal-Mart Discount 
City in 1962 in Rogers, Arkansas and had 
expanded to just eighteen stores when he first 
publicly offered stock in his company in 
1970. When Walton opened the first Wal
Mart, he was also the largest Ben Franklin 
franchisee with sixteen of these .stores. The 
original Wal-Mart headquarters was above the 
Walton Five and Dime (actually a Ben 
Franklin store) on the Bentonville, Arkansas 
square. Bentonville is six miles from Rogers 
and in 1960 had a population of about 3,500. 
From this beginning Wal-Mart has grown to 
over 1,500,000 employees. 

The success of Wal-Mart has obviously m3;de 
it a favorite study of academics. The authors 
of . this paper are no exception. The 
headquarters of Wal-Mart in Bentonville, AR, 
is geographically located ten miles from the 
Missouri border and, more importantly for our 
study, only twenty-five miles from the 
Oklahoma border. This positioning allows 
the authors to study the expansions of Wal
Mart stores with respect to an arid/semiarid 
versus humid/semihumid differentiation. 
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ARID/SEMIARID VERSUS 
HUMID/SEMIHUMID STATES 

Once more the authors utilized the generally 
accepted definition delineation mark of the 
twenty-inch isohyet. The twenty-inch isohyet 
is a geographic identification associated with 
the concept of evapotranspiration which is a 
comparison of the positive addition of 
moisture (precipitation from rain and 
snowfall) versus the negative offset of 
evaporation. Areas located east of the isohyet 
boundary receive more precipitation than is 
either evaporated or transpired. These areas 
·are regarded as having a surplus of water and 
are therefore classified as hum.id or 
semihum.id. Areas to the west of the twenty
inch isohyet have a history of evaporation and 
transpiration exceeding the precipitation level 
and are therefore classified as arid or 
semiarid. Oklahoma is arid while Arkansas is 
humid and this places Wal-Mart basically at 
the center of the mark of delineation. Other 
states besides Oklahoma that are classified as 
arid/semiarid include Arizona, Colorado, 
Idaho, Kansas, Montana, North Dakota, 
Nebraska, New Mexico, Nevada, South 
Dakota, Texas, Utah, and Wyoming (a total of 
14 states). The rest of the states (36) are 
classified as hum.id/sem.ihum.id and include 
Oregon and Washington along with California 
which has a hum.id·north and arid south. 

LOCATION THEORY 

In earlier works the authors have noted that in 
general the population of the United States is 
moving west into the arid/semiarid states and 
that this movement is also accompanied by 
growth in personal income which is 
increasing more rapidly in the arid west (as 
well as the hum.id southeast) (Britton and 
Smith, 2003). This movement in population 
and growth in personal income has generated 
further study of whether businesses have 
"followed the money" by moving into the arid 
west. Using headquarters locations of the 
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Fortune 500 business firms the authors found 
this also to be true as business leaders have 
increasingly selected arid/semiarid states for 
their headquarters locations (Smith and 
Britton, 2004). 

In studies of Wal-Mart store locations in 
particular one of the authors found a company 
growth strategy emphasizing small markets 
where there was little or no competition. 
Expansion into metropolitan markets is a 
more recent occurrence (Graff and Ashton, 
1993). Additional study by this author 
reveals a similar growth strategy with respect 
to Wal-Mart super centers (in which the 
traditional discount department store is 
combined with a full-service grocery store). 
Expansions of super centers exhibits the same 
expansion strategies of the initial Wal-Mart 
stores (Graff, 1998). This expansion strategy, 
known as "reverse hierarchal diffusion" 
allowed Wal-Mart to avoid urban-based 
expansion with its resultant competition from 
established competitors. The distinguishing 
characteristics of Wal-Mart expansion in the 
United States were: 1) the building of 
individual stores versus acquisitions of 
existing stores, 2) small market emphasis, 3) 
little existing competition, and 4) store 
locations centered around the location of a 
major regional distribution center to take 
advantage of their competitive advantage in 
logistics and inventory management (Graff, 
2005). 

This paper is an attempt to determine if Wal
Mart expansions were consistent with their 
overall expansion strategies yet at . the same 
time participated in the growth in population, 
personal income, and Fortune 500 
headquarters locations associated with the 
arid/semiarid states. Since Wal-Mart 
headquarters are basically on the arid-hum.id 
boundary this study is of importance to arid 
lands studies. 
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FORTUNE 500 HEADQUARTERS AND 
WAL-MART EXPANSIONS 

Fortune magazine first identified the top 500 
business firms in the U.S. in 1955. The 2003 
edition contained a new concept: "Geographic 
Changes in the Fortune 500." There was a 
graphic associated with this concept in which 
the assets of the companies were plotted as 
mountains. The higher the mountain, the 
greater are the assets of that company. As 
pointed out in our earlier work (Britton and 
Smith, 2003), the concentration of these 
assets in 1955 (mountains) were located in 
New York City and the states of the Northe~st 
and the Great Lakes. By 2003 there had been 
major changes in that clusters of mountains 
had spread out across the U.S. with many 
more located in the arid states (Smith and 
Britton, 2004). The tallest mountain was 
located in Arkansas. In other words, Mt. 
McKinley had moved to Bentonville, AR. 
Considering that Wal-Mart (now the largest 
U.S. Corporation according to asset size) did 
not even exist in 1955, this is indeed a 
remarkable achievement. Wal-Mart itself did 
not even make it to New York City until 1972 
when its stock was first listed on the New 
York Stock Exchange. The questions of 
"how" and "why" Wal-Mart happened have 
been extensively studied. The question of 
"where" Wal-Mart happened has also been 
studied (Graff and Ashton, 1993; Graff, 
1998), but to a lesser extent. This study 
examines the growth of Wal-Mart stores 
within an arid/semiarid framework. 

The early Wal-Mart stores were discount 
department . stores. In 1983, the company 
began its expansion into discount clubs with 
the opening of the first Sam's Club in 
Oklahoma City. Now the major store 
expansions combine the traditional discount 
department store with a full grocery store 
component. In addition, there are now 
"neighborhood markets" which are, in effect, 
grocery stores with some general merchandise 
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added. The first neighborhood market was 
opened in April 2001 and there were a total of 
54 such stores at the end of March 2005. 

As an interesting point of trivia, Wal-Mart 
does not open any new stores of any kind 
between Thanksgiving and the first of the 
year. This follows general marketing theory 
that a majority of retail sales occur during the 
Christmas season. The data for the years 
2001-2004 reveal that 0.7 percent of all stores 
were opened in the month of November and 
0. 0 percent in December. Marketing theory 
would predict that openings would occur in 
October to take advantage of Christmas sales. 
Once more the data reflect this with 17 .5 
percent of all store openings in October 
followed by August (back to school) with 
14.4 percent. Over one-third of all openings 
occur during the March-May time period to 
capture summer buying. 

WAL-MART SITE EXPANSIONS 

To study the expansions of Wal-Mart sites 
into arid/semiarid lands the authors first 
identified the arid/semiarid states (as 
mentioned in the Introduction). Next, data on 
Wal-Mart store openings were obtained. 
Although there may be some discrepancies in 
the data, the authors believe it is 99 percent 
correct. The earliest data were collected from 
annual reports and the next series of data from 
Wal-Mart corporate headquarters. 
Interestingly the most recent data is available 
through road atlases available at Wal-Mart 
stores since Wal-Mart actually encourages 
travelers to visit stores (R Vers can even park 
on certain Wal-Mart sites with permission). 

Table 1 presents the data for Wal-Mart 
locations by state. The data includes: 1) Wal
Mart discount stores, 2) Wal-Mart super 
centers, 3) Sam's Clubs, and 4) neighborhood 
stores. The data is for the end of the year so 
starts with January 1 for the years 1970, 1975, 
1980, 1985, 1990, 1995, 2000, and 2005. 
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(Remember, the first store was established in 
1963 and Wal-Mart went publi<? in 1970.) At 
the time Wal-Mart went public there were 11 
stores in Arkansas (headquarters state) and 5 
stores in Missouri (the Missouri border is 10 
miles from Bentonville, AR) and 2 stores in 
Oklahoma (25 miles from Bentonville). 
Obviously the stores in Oklahoma represent 
the total presence in arid states (11.1 percent 
of total) versus the 16 locations in the humid 
states of Arkansas and Missouri (88.9 
percent). Between 1970 and 1975 Wal-Mart 
expanded in Oklahoma and into Kansas (arid 
states) such that these two states contained 
22.8 percent of Wal-Mart sites. Further 
expansions in Oklahoma and Kansas occurred 
between 1975 and 1980. The addition of 
Texas as a target market in the late 1970's 
sent the arid states share of Wal-Mart stores 
to 33.6 percent by the beginning of 1980. The 

state of Nebraska was added between 1980 
and 1985. Between 1985 and 1990 Wal-Mart 
added stores in the states of Arizona, 
Colorado, and New Mexico, but the share of 
Wal-Marts located in arid/semiarid states fell 
to 30.4 percent. By January 1, 2005 Wal
Mart had store locations in all 14 
arid/semiarid states. These totaled 821 store 
sites and represented 23.7 percent of all U.S. 
locations. As the data in Table 1 further 
shows; Wal-Mart has store locations in all 
fifty states. Furthermore, the pattern of 
expansion of Wal-Mart sites is consistent 
through the time period. The locations 
represent rings expanding out into the states 
from the center location of Bentonville, 
Arkansas. 

TABLEl 

Arid/Semi-
arid States 
AZ 

co 
ID 

KS 

MT 

NE 

NV 

NM 

ND 

OK 

SD 

TX 

UT 

WY 

Total 

Percent of 
total 

Total Wal-Mart Sites (Wal-Mart Discount Stores, Super Centers, 
Sam's Clubs, and Neighborhood Stores) 

(Selected Years) 

January 1, January 1, January 1, January 1, January 1, January 1, January 1, 
1970 1975 1980 1985 1990 1995 2000 

12 37 47 
25 45 51 

8 10 
6 10 28 40 52 54 

7 10 
4 12 20 22 

11 15 
15 22 25 

10 10 
2 17 48 76 84 87 84 

9 10 
35 141 232 295 307 

18 19 
1 11 11 

2 23 93 246 421 629 675 
11.1 22.8 33.6 33.0 30.4 23.6 22.6 
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January 1, 
2005 

54 
60 
17 
59 
12 
25 
23 
28 
10 

101 
12 

376 
32 
12 

821 
23.7 
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TABLE 1 (Continued) 

Humid/Semihumid January 1, January 1, January 1, January 1, January 1, January 1, January 1, January 1, 

States 1970 1975 1980 1985 1990 1995 2000 2005 

AL 1 49 72 84 90 97 
AK 6 8 10 
AR 11 35 57 73 80 84 86 87 
CA 114 141 167 
CT 9 19 34 
DE 3 5 8 
FL 20 98 166 173 195 
GA 27 73 99 112 125 
HI 5 6 7 
IL 15 36 64 129 136 141 
IN 2 34 87 97 102 
IA 5 23 51 56 58 
KY 1 5 42 64 73 78 80 
LA 2 7 42 72 75 89 94 
ME 22 23 25 
MD 29 38 50 
MA 28 38 45 
MI 2 58 75 85 
MN 4 42 46 57 
MS 1 18 28 54 61 64 70 
MO 5 33 64 85 109 120 126 128 
NH 19 25 29 
NJ 20 28 40 
NY 67 34 93 
NC 42 96 109 117 
OH 8 93 112 130 
OR 19 24 27 
PA 75 93 113 
RI 4 8 9 
SC 22 46 60 67 
68 6 15 68 83 87 101 110 
VT 1 4 4 
VA 11 57 66 87 
WA 15 27 37 
WV 1 19 29 31 . 
WI 25 63 70 81 
Total 16 78 184 499 965 2040 2311 2641 
Percent of total 88.9 77.2 66.4 67.0 69.6 76.4 77.4 76.3 
Total 18 101 277 745 1386 2669 2986 3462 
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WAL-MART LOCATIONS AND 
POPULATIONS 

To further examine the expansions of Wal
Mart from an arid lands perspective the 
authors adjusted store expansion data for 
population changes. As mentioned earlier, 
population has been growing in the arid west. 
What effect has this had on Wal-Mart 
expansions? Table 2 presents the population 
for the individual states for 2004 as well as 
total Wal-Mart sites per state at January 1, 
2005. Comparisons are made to the overall 
U.S. population and to the total U.S. Wal
Mart locations in order to see whether Wal
Mart is either over-represented or under
represented according to population. Within 

the individual arid states only Oklahoma and 
Texas stand out. Oklahoma has 1.2 percent of 
the population but possesses 2.9 percent of 
Wal-Mart stores for a difference of + 1. 7 
percent. Texas is even more noticeable as it 
contains 7.7 percent of the U.S. population 
and 10.9 percent of Wal-Mart stores for a 
+ 3 .2 percent difference. Overall the 
arid/semiarid states had 17 .6 percent of the 
total U.S. population and yet had 23.7 percent 
of all Wal-Mart sites. Obviously, the 
arid/semiarid states have an over
representation of Wal-Mart locations. The 
signs for the individual states were also 
mainly positive. Wal-Marts were over
represented in every arid state except Arizona 
and Nevada. 

TABLE2 

Resident Population and Wal-Mart Total Sites by State 

Arid/Semiarid Resident Population Percent of U.S. Total Wal-Mart Percent of U.S. Differences Wal-Mart Stores-
States July I, 2004 Total Stores (2005) Total Population (percent) 

(in OOO' s) 
A'Z 5744 2.0 54 1.6 -0.4 
co 4601 1.6 60 1.7 +0.1 
ID 1393 0.5 17 0.5 0.0 
KS 2735 0.9 59 1.7 +0.8 
MT 927 0.3 12 0.3 0.0 
NE 1747 0.6 25 0.7 +0.1 
NV 2335 0.8 23 0.7 -0.1 
NM 1903 0.6 28 0.8 +0.2 
ND 634 0.2 10 0.3 +0.1 
OK 3524 1.2 101 2.9 +1.7 
SD 771 0.3 12 0.3 0.0 
TX 22490 7.7 376 10.9 +3.2 
UT 2389 0.8 32 0.9 +0.1 
WY 507 0.2 12 0.3 +0.1 
Total 51700 17.6 821 23.7 +6.1 

TABLE 2 (Continued) 
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Humid/Semihumid Resident Population Percent of U.S. Total Wal-Mart Percent of U.S. Differences Wal-Mart Stores-

States July 1, 2004 Total Stores (2005) Total Population (percent) 
(in OOO's) 

AL 4530 1.5 97 2.8 +1.3 
AK 655 0.2 10 0.3 +0.1 
AR 2753 0.9 87 2.5 +1.6 
CA 35894 12.2 167 4.8 -7.4 
CT 3504 1.2 34 1.0 -0.2 
DE 830 0.3 8 0.2 -0.1 
FL 17397 5.9 195 5.6 -0.3 
GA 8829 3.0 125 3.6 +0.6 
HI 1263 0.4 7 0.2 -0.2 
IL 12714 4.3 141 4.1 -0.2 
IN 6238 2.1 102 2.9 +0.7 
IA 2954 1.0 58 1.7 +0.7 
KY 4146 1.4 80 2.3 +0.9 
LA 4516 1.5 94 2.7 +1.2 
ME 1317 0.4 25 0.7 +0.3 
MD 5558 1.9 50 1.4 -0.5 
MA 6417 2.2 45 1.3 -0.9 
MI 10113 3.5 85 2.5 -1.1 
MN 5101 1.7 57 1.6 -0.1 
MS 2903 1.0 70 2.0 +1.0 
MO 5755 2.0 128 3.7 +1.7 
NH 1299 0.4 29 0.8 +0.4 
NJ 8699 3.0 40 1.2 -1.8 
NY 19227 6.6 93 2.7 -3.9 
NC 8541 2.9 117 3.4 +0.5 
OH 11459 3.9 130 3.8 -0.1 
OR 3595 1.2 27 0.8 -0.4 
PA 12406 4.2 113 3.3 -0.9 
RI 1081 0.4 9 0.3 -0.1 
SC 4198 1.4 68 2.0 +0.6 
TN 5901 2.0 110 3.2 +1.2 
VT 621 0.2 4 0.1 -0.1 
VA 7460 2.5 87 2.5 0.0 
WA 6204 2.1 37 1.1 -1.0 
WV 1815 0.6 31 0.9 +0.3 
WI 5509 1.9 81 2.3 +0.4 
Total 241402 82.4. 2647 76.3 -6.1 
TOTAL 293102 100.0 3462 100.0 0.0 
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What may be the most interesting data point 
concerns Arkansas. The headquarters state of 
Arkansas has 0.9 percent of the U.S. 
population and 2.5 percent of all Wal-Mart 
stores for a difference of only + 1.6 percent. 
Even now, when Wal-Mart is the most 
litigated against company in the world, 
corporate headquarters refers to a "Wal-Mart 
effect" whereby Arkansas citizens embrace 
the corporate image, unlike actual and 
potential store locations in much of the rest of 
the country. The state of Arkansas does have 
the next greatest positive difference between 
population and Wal-Mart sites but the authors 
thought it would be even greater (Missouri, 
with a + 1. 7 percent differential, is the only 
humid state to exceed Arkansas). 

WAL-MART STORES EXPANSIONS 
AND INCOME 

Table 3 presents the · data for state populations 
at the end of 2004, Wal-Mart stores as of 
January 1, 2005 and household income for 
1999. If Wal-M·art's expansion strategy is in 
fact to follow both population and income 
growth then store expansion activity should 
be greater in the arid/semiarid states. To 
examine this, the authors first present the data· 
for population per Wal-Mart store and then 
compare that with household income. The 
states are ranked from high to low with 
respect to population per Wal-Mart and from 
low to high with respect to household income. 
Furthermore, the individual states were 
ranked according to population density from 
low to high. 

TABLE3 

Resident Population (2004) Wal-Mart Stores (2004) Household Income (1999) 

Population per Wal- Rank Median Household Population Density - Mean Rank 
Mart Store 2004- High to Income - 1999 Rank 2000 Rank Low-
2004 (in OOO's) Low Low to High High 

AZ 106 38 24 15 25.7 
co 77 27 41 14 27.3 
ID 82 29 15 7 17.0 
KS 46 7 25 11 14.3 
MT 77 28 5 3 12.0 
NE 70 23 20 4 15.7 
NV 102 35 34 9 26.0 
NM 68 21 8 6 11.7 
ND 63 18 10 8 12.0 
OK 35 2 6 16 8.0 
SD 64 19 11 5 11.7 
TX 60 15 22 23 20.0 
UT 75 26 36 10 24.0 
WY 42 4 16 2 7.3 
Mean 63 21 19.5 9.5 16.7 
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TABLE 3 (Continued) 

Population per Wal- Rank Median Household Population Density - MeanRank 
Mart Store 2004- High to Income - 1999 Rank 2000 Rank Low-

2004 (in OOO's) Low Low to High Hillh 

AL 47 8 9 25 14.0 
AK 66 20 47 1 22.7 
AR 32 1 3 17 7.0 
CA 215 49 43 39 43.7 
CT 103 36 49 47 44.0 
DE 104 37 42 44 41.0 
FL 89 32 18 43 31.0 
GA 71 24 31 33 29.3 
HI 180 47 45 38 43.3 
IL 90 34 38 40 37.3 

. IN 61 16 29 35 26.7 
IA 51 10 21 18 16.3 
KY 52 11 7 28 15.3 
LA 48 9 4 29 14.0 
ME 53 12 14 13 13.0 
MD 111 40 48 46 44.7 
MA 143 44 46 48 46.0 
MI 119 41 35 36 37.3 
MN 89 33 40 20 31.0 
MS 41 3 2 19 18.0 
MO 45 6 17 24 15.7 
NH 45 5 44 31 26.7 
NJ 217 50 50 50 50 
NY 207 48 32 44 41.3 
NC 73 25 19 34 26.0 
OH 88 31 28 42 33.7 
OR 133 43 27 12 27.3 
PA 110 39 23 41 34.3 
RI 120 42 30 49 40.3 
SC 62 17 13 30 20.0 
TN 54 13 12 32 19.0 
VT 155 45 26 21 30.7 
VA 86 30 39 37 35-.3 
WA 168 46 37 26 26.3 
WV 59 14 1 22 12.3 
WI 68 22 33 27 27.3 
Mean 91 27 28 32 29.0 
U.S. Mean 85 25.5 25.5 25.5 25.5 
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The question to· be addressed here is: Has 
Wal-Mart expansion strategy remained 
consistent? Did Wal-Mart expand primarily 
into rural areas (and also lower income areas) 
as previous studies indicate when the data is 
separated into an arid/semiarid versus 
humid/semihumid classification? Table 3 
presents the data to analyze this question. 

Given that the mean rank for population, 
median household income, and population 
density per Wal-Mart store for all fifty states 
equals 25.5, it is possible to identify 
differences from this figure. For the 
arid/semiarid states the mean rank for 
population per Wal-Mart was 21 (for 
humid/semihumid states-27). Considering 
this rank was from high to low this indicates 
that Wal-Mart has a relatively greater 
presence in the arid states by providing more 
Wal-Mart stores per capita. 

Next, the states were ranked from low to high 
with respect to household income. Once 
more, the arid/semiarid states were 
consistently below the nation as a whole. The 
household incomes reveal a lower than mean 
income for all arid states except CO, NV, and 
UT, while the humid/semihumid states were 
above the national mean (with the notable 
exception of the states located in the 
southeast). 

The third variable presented in Table 3 is the 
population density of the states, also ranked 
from low to high. In this case, all 
arid/semiarid states ranked well below the 
national mean with respect to density. The 
mean rank for all three variables is given in 
the last column of Table 3 where once more 
the arid/semiarid states ranked below the 
nation as a whole. 
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CONCLUSIONS 

In conclusion, the arid/semiarid states appear 
to have more Wal-Marts per capita than most 
humid/semihumid states (the southeastern 
states also are over-represented). The over 
representation of Wal-Marts in the arid states 
is also very consistent with states that have 
lower per capita incomes ("Wal-Mart -
always the lower price") and are more rural in 
nature, i.e., they are found disproportionately 
in states with lower population densities. 
This is consistent with what the authors 
believed would be found. 
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GRASSLAND FRONTIERS: 
PASTORAL SETTLEMENT IN THE 
SEMIARID LANDS OF THE 
AUSTRALIAN OUTBACK AND 
AMERICAN SOUTHWEST 

Leland Turner* 

ABSTRACT: The settlement of the semiarid 
interior grassland plains of the United States 
and Australia presents clear parallels in 
environment, indigenous peoples, and 
pastoral traditions. European settlers 
ignored indigenous knowledge and utilized 
Old World pastoral practices in an effort to 
take dominion over arid land frontiers. When 
economic difficulty set in, pastoralists on both 
continents turned to their respective 
governments for relief. 

KEY WORDS: Semiarid Grasslands, 
American Southwest, Australian Outback, 
Pastoral Settlers, Comparative Frontiers. 

INTRODUCTION 

The pastoral frontiers of the Australia 
Outback and American Southwest shared a 
common and dramatically important 
attribute-aridity. In the late 19th century 
environmental disaster sporadically plagued 
those frontiers. Prior to the onset of extended 
droughts in Southeast Australia . and 
alternating droughts and blizzards in the 
American Southwest, both pastoral economies 
were beset with widespread financial 
speculation. · Consequently, economic 
adversity followed close on the heels of 
environmental disaster. Imbued with the 
moral imperative to settle the country on the 
one hand and the divine calling of Manifest 
Destiny on the other, European settlers 

*Leland Turner is a graduate student at Texas Tech 
University, Department of History, MS 1013, Lubbock, 
TX, 79414. 
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Ignored aboriginal life ways and 
environmental realities in their pursuit of 
profits. Persistent environmentally-driven 
difficulties led pastoralists in their quest on 
both continents to take dominion over arid 
lands to embrace both government regulation 
and intervention. , 

Historian Paul Sharp in 1955 called for 
comparative studies of the Great Plains 
regions of North America and the Australian · 
Outback, saying such studies were "legitimate 
themes for historical research (Sharp, 1955)." 
More recently, in 1993, John McQuilton 
briefly surveyed the mixed results of 
comparative studies of the Australia and 
United States frontiers. While suggesting 
ways in which to resolve certain 
contradictions in comparative frontier studies, 
McQuilton draws a geographic comparison of 
the pastoral land systems of the Great Plains 
of the United States and Southeastern 
Australian. Further, McQuilton suggests that 
economic and environmental conditions are 
imperative to understanding the frontier 
experience (McQuilton, 1993). Accordingly, 
some need exists to examine the effect 
economic and environmental conditions on 
the semiarid interior grasslands frontiers of 
the American Southern Great Plains and the 
Southern region of Australia's Great Artesian 
Basin. 

THE PHYSICAL ENVIRONMENT 

Both regions lie at roughly 30 to 35 degrees 
north and south of the equator. The semiarid 
belt in Southeast Australia supports mainly 
grassland south of the tropic of Capricorn. 
Climatic influences on vegetation include 
bushfires, which are especially common in the 
southeast, in very much the same way prairie 
fires threaten the Southern Plains. In both 
cases, human influences, especially the 
disastrous overgrazing of the semiarid country 
had a degrading effect on the natural 
grassland environment. 
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Significant groundwater reserves occur 
beneath one quarter of Australia. The 
reserves are, however, most prominent in the 
Great Artesian Basin, which extends from the 
Gulf of Carpentaria into the northern part of 
New South Wales, but the underground water 
resources are generally overexploited and 
they are often unfit for human consumption 
(Dury and Logan, 1968). Likewise, the 
Southern Plains region is fed by several 
extensive aquifers, the use or abuse of which 
is a constant topic of debate. In either case, 
the groundwater was not readily available to 
settlers on either continent in the late 19th 
Century. 

PERCEPTION OF THE REGIONS 

In 1819, the United States Federal 
Government commissioned explorer Stephen 
H. Long to travel and map the American 
West. Over the area that is today known as 
the Great Plains., Long's cartographer printed 
in giant letters the words "The Great 
American Desert." Long wrote in his report, 
"I do not hesitate in saying that the entire area 
is almost wholly unfit for cultivation. And of 
course it's uninhabitable by a people 
depending upon agriculture for their existence 
(Kraenzel, 1955)." 

In time people realized that the Great Plains 
were not a desert. But Long's maps created 
such an impression. Boosters attempting to 
attract settlers, businesses, and railroad 
connections wanted the rest of the nation to 
believe that the so called Great American 
Desert was not, after all, an arid region. A 
counter myth emerged. Suddenly, in the late 
1860s and the 1870s the Great Plains of 
booster literature became the "Garden of the 
West," an agricultural paradise, an idyllic 
home (Kraenzel, 1955). 

Conversely, early speculations about the 
Australian interior offered more hope. Much 
information asserted that rivers bisected the 

VolumeXXI 

interior and the climate was certainly similar 
to northern hemispheric conditions. In the 
1840s Australians understood that much of 
the interior was desert wasteland. But, as late 
as the 1880s Australian pastoralists continued 
to "pay hard cash rent" on arid outback lands 
of marginal agricultural . benefit. Some 
peopled accepted the existence of a desert, but 
they considered the condition temporary; it 
was a land to be transformed, "to be made to 
bloom by human ingenuity into productive 
[agrarian] lands (Heathcote, 1996)." 

PASTORAL DEVELOPMENT 

During the American Civil War, Texas and 
the Southwest were cut off from eastern 
markets and the open range longhorn 
population skyrocketed. Because so many 
men were at war the cattle tended to roam free 
and at war's end, millions ran feral across 
South Texas. The cattle were not worth much 
in Texas, but once driven to northern markets 
the herd could fetch up to ten times the South 
Texas price. Following the Civil War, 
pastoral settlers began the transformation of 
Southern Plains' economic realities. With the 
nearly simultaneous end of the Indian 
conflicts in the Southwest and Post-Civil War 
Reconstruction, by the late 1870s American 
settlers were free of two powerful restraint~ 
on economic development (Kerr, 1976). 

Australia's pastoral industry enjoyed a similar 
beginning. One story suggests that "two bulls 
and four cows escaped their convict herder 
within a few days of settlement and ran wild 
in the unlimited bush lands surrounding the 
fledgling colony." Within three years settlers 
were attempting to capture wild cattle in order 
realize profits and establish economically 
viable cattle operations. Australian soils and 
climate, however, proved to be well-suited for 
sheep grazing, and most settlers concentrated 
on wool production and established huge 
sheep stations (McLaren, 2000). 

50 



International Center for Arid and Semiarid Land Studies 

ENVIRONMENTAL CHALLENGES 

The challenging environments of the 
American Southwest and Australian outback 
would no4 however, be held so easily hostage 
to man's desire for profit. On the Southern 
Plains, winter storms, drought, and modem 
technology-specifically barbed wire 
fencing-caused catastrophic losses during 
the 1880s. The adverse economic conditions, 
brought on by inclement weather, drove many 
Southwestern ranchers to the precipice of ruin 
and permanently changed the economic 
realities of cattle ranching on the Southern 
Plains. The winter of 1880 brought severe 
weather to the Great Plains and caused cattle, 
fleeing the brunt of the storm, to drift south 
into Texas and New Mexico. Determined 
cattlemen resorted to the extensive use of 
barbed wire and drift fences to protect their 
ranges (Wheeler, 1982). 

When another bad winter hit in 1884-1885 the 
drift fences did their job, and cattle drifting in 
from the north stacked up along the barbed 
wire fences and died in their tracks. The 
hardest blow came in January of 1886 and a 
drought followed in 1886. Then in 1886-1887 
another tremendous blizzard struck the 
Southern Plains. To make matters worse the 

' ranges were hopelessly stressed as investors 
and speculators far and wide continued to 
overstock the ranges. One Southern Plains 

· newspaperman wrote that an overstocked 
range would "bleed when the blizzards sit in 
judgment (Wheeler, 1982)." 

The "big die-up," as the fierce blizzard of 
1886-1887 came to be known, .transformed the 
cattle industry on the American Southern 
Plains. Prior to the 1880s, economic and 
environmental climates favored expansion of 
the open range cattle industry. When the 
weather finally cleared, thousands of cattle lay 
dea~ a!ong the cit:ift fences. Several heavily 
cap1tahzed operations were all but wiped out 
by the severe winter (Gray, 1968). The 
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howling blizzards and subsequent droughts 
delivered a paralyzing blow to the Southern 
Plains cattle industry. 

In Australia, prolonged drought and 
unreliable rainfall are persistent themes in 
pastoral settlement history. The Southeast 
Australia interior, like most of Australia is 
susceptible to lingering heat waves and 
droughts. During the late 19th Century 
pastoral boom unpredictable weather, lack of 
sufficient capital, and a vacillating wool 
market contributed to declining prices 
(Denoon, 1983). 

The combination of depression and drought 
ravaged Australia in the 1890s. Between 
1891 and 1895 the Australian economy 
shrank by thirty percent. Drought followed 
depression and the drought ran from 1895 to 
1903. Further, the land was already under 
pressure from overgrazing. Stuart Macintyre 
summed up the situation succinctly: "The 
sudden change of land use from subsistence to 
gain, the introduction of new species and 
practices determined by an international flow 
of credit, supplies and markets, brought 
drastic environmental simplification, 
imbalance, and exhaustion." Between 1891 
and 1902 Australian pastoralists lost more 
than 50% of their herds (Macintyre, 1999). 

Land was central to pastoral production and 
land held a somewhat mythical symbolism for 
settlers in the U. S. and Australia. The cycle 
of land speculation. in Australia began with 
the First Fleet. Land speculation is central to 
the Australian experience. Europeans arriving 
from the cities and towns of the industrial 
revolution involved themselves in land 
speculation on an unimaginable scale. For 
generations Australians have demanded the 
right to buy (or even be given) land and to 
declare their right to develop it for the highest 
possible economic return (Spearritt, 2004)." It 
is no surprise then that Australians desiring 
economic gain simply located acceptable 
grasslands in the Outback and set up a 
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"pastoral shop" so to speak. Pastoralists laid 
claim public grasslands-in essence they 
seized their own public subsidy. 

During the early years of settling the vast 
Southern Plains grasslands the American 
government essentially subsidized pastoral 
settlers as cattlemen ran their herds on the 
public domain, or the open range. Most early 
ranchers in the American Southwest raised 
their live stock largely on unoccupied public 
lands, even in Texas where the land was state 
not federal government land. Men with little 
money were advised to avoid buying land and 
put all their money in cattle. Small operators 
as well as ranchers running thousands of head 
often owned not one acre of land, (Dale, 
1930). In 1885, the Dallas Morning News 
promoted semiarid land ranching and 
highlighted the availability of "a bunch of free 
grass" in the Texas Panhandle. 

In 1880, a year in which the range cattle 
industry entered into a boom phase, Great 
Britain sent two commissioners to inspect the 
American cattle business. · An extremely 
favorable report, combined with rising prices, 
led to a rush of investment in American 
ranches. During the 1880s at least seventy
five companies formed in Great Britain to 
invest in the ranching industry of the 
American West (Dale, 1930). But, in 1888 the 
"beef bonanza" in America was over and 
much speculative eastern and foreign capital 
took leave of the turbulent grasslands. The 
influx of investors, both European and 
American, had affected the ecological 
environment that had developed between 
land, man, and animal. Overgrazing, 
droughts, and blizzards, when combined with 
growing farmer competition for land, account 
for the demise of the cattle boom on the Great 
Plains (Steffen, 1980). 

Many Australians preferred to treat droughts 
as episodic events that served only as 
temporary diversions from normal rainfall 
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patterns. Such attitudes, however, were no 
protection when the devastating 1895 drought 
set in. Before many of the interior arid lands, 
so desirable to speculators in the 1880s, were 
occupied, however, a combination of droughts 
and poor market conditions ended the 
speculation (Heathcote, 1996). 

According to Jerome Steffen, "The early 
Plains cattle industry's development was 
neither insular nor indigenous. The increased 
market for cattle was not created within the 
confines of the ranching frontier environment. 
Nor was the rapid multiplication of cattle 
during the [Civil War] years an indigenously 
produced phenomenon." The same is true for 
the Australian pastoral industry. Wool, 
produced largely in response to European 
industrial demand, was the staple that 
sustained Australian economic growth 
through most of the 19th Century. In each 
case, according to Steffen, "external 
influences caused developments that affected 
frontier economic conditions and 
consequently the frontier environment as well 
(Steffen, 1980)." 

GOVERNMENT iNTERVENTION 

Old-world ideas about civilization and 
economic structures accompanied European 
migrants to Australia and the United States. 
Further, the English obsession with landed 
property was exported to the settler colonies. 
Thus, "private initiative and official policy on 
British colonial and American frontiers 
interacted to inform settler ideas about 
possession and use of land (Weaver, 2000)." 
Pastoral settlement presented an enormous 
challenge to Aboriginal, and Native 
American, society by disrupting both 
traditional economies and the environment as 
well (Reynolds, 1982). Very few settlers had 
any understanding of, nor seemed to care, 
how indigenous peoples vi@wed the land. 
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The United States and Australia both 
responded to aboriginal and Native American 
settlement in much the same way. The U.S. 
confined natives to reservations and Australia 
did much the same. In either case indigenous 
peoples were expected to give up their culture 
and conform to yeoman ideology. They were 
to become farmers. The Dawes General 
Allotment Act of 1887 was an attempt to 
convert most Indian tribal lands to individual 
ownership in an effort to facilitate the 
assimilation of Indians into white culture. 
The Dawes Act attacked a central institution 
of Indian culture-communal land ownership. 

In Australia the British and New South Wales 
government established a ''New South Wales 
Aboriginal Protectorate" and in 1861 the 
Victoria colonial government established an 
Aborigines Protection Board. Anglo 
governments thus prescribed education for 
aboriginal children, established tribal 
reserves, and attempted to control contact 
between Aborigines and whites (Price, 1950). 
Buying into a popular myth-rain follows the 
plow-pastoral settlers flocked to the 
Southern Plains and Outback Australia. 
Governments influenced by European 
traditions encouraged settlers to overspread 
interior grasslands. In 1862 the U. S. 
Congress opened vast areas of the Great 
Plains and the Southwest to farmers with 
passage of the Homestead Act. The Crown 
Land Alienation Act, in 1861, was a British 
measure designed to promote an agricultural 
revolution in Australia (Shann, 1968). In both 
cases, European influenced governments 
acted to reinforce traditional yeoman ideology 
and in the process reinforced Anglo settler's 
ideas about land and settlement. They must 
have also influenced ideas about divine rights 
to take dominion over native' s land and 
civilize its people. 

American pastoralists looked to their federal 
government and the burgeoning Progressive 
movement to provide economic relief. At a 

I 
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Texas Cattle Raisers meeting in 1900 the 
president of the National Live Stock 
Association insisted that the government must 
help ranchers in regards to public land leases 
and railroad rates (TSCRA, 1900). Six years 
later, Southern Plains cattlemen were called 
on to testify in favor of the Hepburn Act, 
legislation that regulated the powerful railroad 
industry upon which the ranchers relied so 
heavily. Cattlemen and ranch investors looked 
to the government to control railroad rates, to 
grant lucrative range grazing rights, and 
restrain collusion among packing companies. 

Labor, especially the toil of sheep shearers, 
proved to be one of the Australian 
pastoralists' largest expenses. Unlike 
American cattlemen, who easily broke the 
"Cowboy Strike of 1883" without government 
interference, Australian sheep men relied on 
police, troops, and the courts to deal with 
labor strife. Pastoralists, with the. support of 
their colonial governments, confronted and 
defeated shearers in strikes in 1890, 1891, and 
in 1894. The wool industry was of utmost 
importance to the Australian economy, and its 
government needed little persuasion to act in 
favor of peace and prosperity. 

The power of the yeoman myth, however, 
could not be denied. Eventually govemme~t 
support of farmers led to continued 
encroachment of the arid interior grasslands. 
Wheat soon became important to the 
Australian economy. The wheat belt of New 
South Wales is economically important to 
Australian, supporting both wheat and sheep, 
two of Australia's most important exports. 
And, on the Southern Plains an "Empire of 
Wheat" arose before the outbreak of World 
War I. 

Pastoralists who prided themselves on hard 
work, honesty, and individualism were all too 
ready to accept, and at times demand, 
government subsidies of access to free grass. 
Farmers too depended on free government 
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land to succeed. Along with the government 
hand out came the unpredictable weather of 
the arid Southwest and Australian Outback. 
That weather, with howling blizzards and 
exhausting droughts exacted a harsh toll on 
those settlers who refused to respect the 
power of nature. 

CONCLUSIONS 

Clearly, parallels in weather, land, native 
peoples, and pastoral traditions exists between 
the Australian Outback and American 
Southwest, particularly the Southern Plains 
and the Australian Wheat Belt of Queensland 
and New South Wales. Government support 
in the form of various laws aided pastoralists 
in both regions, but reoccurring droughts, 
fragile grasslands, and new competition from 
farm settlers challenged the grassland 
availability and, in the end, pastoral 
operations in both regions. 
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C02 EMISSIONS IN ARID LANDS: A 
CROSS-SECTION VIEW 

Joseph Earley and Seid M Zekavat* 

ABSTRACT: Using data on carbon dioxide 
emissions from fossil fuel use for 
arid/semiarid and humid/semihumid U.S. 
states, the authors present the results of 
several nonparametric tests for whether of not 
these two types of states exhibit statistical 
distributions which come from the same 
population. 

KEY WORDS: Chi-square, t-test, Wilcoxon 
Rank Sum Test. 

INTRODUCTION 

The emission of carbon dioxide into the 
environment has been a factor associated with 
the global warming paradigm. If progressive 
emissions of C02 are harmful to the global 
environment, cooperative measures· designed 
for C02 reduction should be investigated. A 
perception held by some is that C02 
em1ss1ons are smaller in arid/semiarid 
(=ASA) states compared to humid/semihumid 
(=HSH) states. This study uses the BFG 
aridity classification for the 48 contiguous 
states, 14 ASA and 34 HSH (2002, Britton, 

. Ford, and Gay) to test that perception. 

As previously noted (2003, Lock), a notable 
observation about emission data for this 
phenomenon is that temperature and C02 
concentration periodically fluctuate rather 
dramatically. The peak to peak swings of 
several of the most recent inter-glacial 
warming periods are over 10° C. Adherents of 
global warming are concerned at the 16% 
(310ppm to 360ppm) increase in C02 
concentration in the latter half of the 20th 

•oepartment of Economics, Loyola Marymount 
University, Los Angeles, California 90045-2659. 
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century. Historically, however, C02 
concentration has fluctuated 50%, from below 
200 to almost 300 parts per million. It does 
appear that most of the evidence scientists 
purport to have regarding global wanning is 
still speculative in nature. Recent C02 levels 
nevertheless are about 15 to 20% higher than 
any previous peaks. If C02 levels directly 
affect global temperature, this would lead one 
to expect a global temperature swing in the 
future. For example, historic C02 
fluctuations of 100 ppm have resulted in 
temperature swings possibly of the magnitude 
of 10° C. 

IS THERE A DIFFERENCE IN C02 

EMISSIONS BETWEEN ASA AND 
HSH STATES? 

The primary task of this paper is to test 
whether or not the ASA and HSH states have 
the same probability distribution of C02 
emission. Since C02 emission is quantitative 
in nature, a t-test for the difference between 
means would be an appropriate statistical test 
for this purpose. Since this test assumes that 
the distributions are normally distributed, the 
Anderson-Darling, Ryan-Joiner and the 
Kolmogorov-Smirnov tests for normality 
were performed on each sample. In each case 
the p-value for the null-hypothesis of 
normality was rejected at the a= 0.01. Below 
are histograms and summary data for each 
data type, with a normal curve superimposed 
onto the histogram. 
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Figure 1: Humid/Semihumid 
Distribution . 
C02 Emissions: Pounds per capita 
' ~~~~~~~~~~~~ 
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Figure 2: Arid/Semiarid Distribution 
C02 Emissions: Pounds per capita 
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WILCOXON RANK SUM TEST 

Several nonparametric statistical tests were 
used in place of the t-test for the difference 
between means. The following outlines the 
general methodology of these types of tests, 
specifically for the Wilcoxon rank sum test, 
also known as the Mann-Whitney test. The 
Wilcoxon rank sum test is a nonparametric 
test, which may be employed for comparing 
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two independent distributions. The test is less 
restrictive than the parametric two-sample t
test, which requires that the populations be 
normally distributed with equal variances. 
The null hypothesis of the Wilcoxon test is 
that the two populations are the same. The test 
assumes that the data observations are 
independent. In practice, this test is used with 
measurement variables that are ordinal, 
interval or ratio. In order to implement the 
Wilcoxon test, each observation is ranked 
assuming that all the data are from one 
sample. If the null hypothesis were true we 
would expect that the ranks would be evenly 
divided between the two samples. If the 
alternative hypothesis were true we would 
expect that one sample would have, on 
average, higher or lower ranks. If each of the 
samples has a minimum of eight values, the 
standard normal distribution may be used as 
the test statistic. The statistic developed may 
be described as: 

Z = W-[n1(n1+n2+1)]/2 

~n1ru(n1+ru+1)/12 

where: 
n1 is the number of observations in 

the first population 
n2 is the number of observations in 

the second population 
W is the sum of the ranks from the 

first population 

The Wilcoxon rank sum test may be used to 
determine whether or not the statistical 
distributions were similar for the ASA and . 
HSH samples. The key summary statistic 
presented below is the two-tailed probability 
value (p-value) for the null hypothesis of 
homogeneity of distribution. Since this p
value is small - for example, less that 0.10, we 
may infer that the two distributions are 
different, and thus the ASA and HSH states 
have different C02 emission patterns. 
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ADDITIONAL NONPARAMETRIC 
TESTS 

Several additional nonparametric tests were 
performed to add · additional validity to the 
above finding. The tests vary according to the 
robustness and pattern of sample data (Lind 
2005). ' 

Wilcoxon Mann-Whitney Test 

N Median 
asa_rank 14 36.50 
hsh_rank 34 20.50 

Point estimate for ETA1-ETA2 is 12.00 
95.0 Percent CI for ETA1-ETA2 is 
(3.00,21.00) w = 455.0 

-Test of ETAl = ETA2 vs ETAl not = ETA2 is 
significant at 0.0114 

Kruskal-Wallis Test 

The Kruskal-Wallis test is a powerful test for 
data from many distributions, including data 
from the normal distribution, but is less robust 
than some against outliers. 

dununy N Median Ave Rank z 
0 34 20.50 21.2 -2.54 
1 14 36. 50 32.5 2.54 
Overall 48 24.5 

H = 6.45 DF = 1 p 0 .011 

Mood's Median Test 

Mood's median test is a nonparametric test 
used to test the equality of medians · from two 
or more populations. This median test is 
generally thought of as robust against outliers 
and errors in data, although less powerful for 
data from many distributions, including the 
normal. 

Chi-Square = 3.63 DF = 1 
P = 0.057 Overall median= 1154 

A 95.0% CI for median(O) - median(l): 
(-1053,4) 

CONCLUSION 

The Wilcoxon rank sum test, the K.ruskal
Wallis test and Mood's Median test each 
support the hypothesis that the ASA and HSH 

VolumeXXI 

states exhibit differing statistical distributions. 
It thus appears that carbon dioxide emissions 
from fossil fuel use on average are higher for 
the ASA states than for _the HSH states. 
Additional study as to the nature and 
consequences of the difference is material for 
future investigation. 
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Table 1 
C02 Rank, Amount and Aridity Dummy 

State COL rank C02 Dummy 
Alabama 38 1672.7 0 
Arkansas 33 1385.3 0 
California 1 625.4 0 
Connecticut 7 761.5 0 
Delaware 29 1316.7 0 
Florida 13 869.9 0 
Georgia 26 1232.2 0 
Illinois 19 1088.4 0 
Indiana 41 1995.4 0 
Iowa 34 1429.6 0 
Kentucky 44 2144.4 0 
Louisiana 45 3019.l 0 
Maine 14 918.9 0 
Marv land 9 843.3 0 
Massachusetts 8 843.2 0 
Michigan 21 1134.4 0 
Minnesota 25 1154.6 0 
Mississiooi 27 1234.7 0 
Missouri 32 1372.8 0 
New Hampshire 11 851.2 0 
New Jersey 16 942.7 0 
New York 3 654.1 0 
North Carolina 20 1089.7 0 
Ohio 31 1343.9 0 
Oregon 4 656 0 
Pennsylvania 24 1154.2 0 
Rhode Island 6 734.9 0 
South Carolina 18 1087.7 0 
Tennessee 28 1308.4 0 
Vermont 2 640.4 0 
Virginia 12 869.4 0 
Washington 10 847.4 0 
West Virginia 47 3826.2 0 
Wisconsin 23 1152.3 0 
Arizona 15 919.7 1 
Colorado 22 1150.7 1 
Idaho 5 684.7 1 
Kansas 36 1608.6 1 
Montana 43 2024.7 1 
Nebraska 35 1464.4 1 

Nevada 30 1342 1 

New Mexico 40 1953.9 1 
North Dakota 46 3652.9 1 

Oklahoma 39 1739.5 1 

South Dakota 17 1028.6 1 

Texas 42 1995.7 1 

Utah 37 1648.1 1 

Wyoming 48 6985.4 1 
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