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FOREWORD
The Association for Arid lands Studies (AALS) is an interdisciplinary professional organization
that encourages research in the arid and semiarid regions of the world. AALS is affiliated with
the International Center for Arid and Semiarid Land Studies (!CASALS) at Texas Tech
University in Lubbock, Texas. AALS promotes the exchange of ideas across a wide range of
academic disciplines and professional specializations. Over the many years since the inception
of AALS in 1977, its annual meetings have brought together scholars, researchers and
administrators from such diverse fields as economics, history, geography, geology, ecology,
climatology, hydrology, agriculture, soil sciences, sociology, anthropology, literature and
political science. The papers included in this volume were presented at the 2004 AALS meetings
held in Salt Lake City in conjunction with the Western Social Science Association. All of the
papers were peer-reviewed for inclusion in the FORUM
The broad, interdisciplinary interests of AALS are clearly illustrated in this.volume. The articles
below explore such diverse issues as: (1) the implications that a statistical analysis of climatic
variation in Utah has for evaluating claims of long-term climatic change; (2) the inferences that
can be drawn regarding current and future droughts in the Southwest from an analysis of 20th
century drought cycles in Arizona; (3) an examination of the obstacles to and the incentives for
developing wind-power resources in West Texas; (4) an investigation of the international
relationship between water availability and economic freedom; (5) a consideration of the issues
surrounding private sector participation in the development and management of water resources
in developing countries; (6) an assessment of the ecological and social consequences that
population growth and the overexploitation of resources are having in the savanna region of
West Africa; (7) the relative performance of arid/semi-arid vs. humid/semi-humid state
economies during the 2001 recession; (8) the implications that an analysis of residential property
insurance rates and strategies has for determining the relative risk-aversion behavior of peoples
in arid vs. non-arid regions; (9) the degree to which the economic growth in the arid/semi-arid
states is reflected in the increasing location of Fortune 500 companies in these states; and (10)
the way in which the genealogy presented in the book of Genesis reflects the political history of
the ancient Israelites.
As we near the 30th anniversary of AALS and publish the 20th edition of the FORUM, it is clear
that the vibrancy, camaraderie and collegiality that have long characterized the Association
continue to thrive.

Bill Abruzzi, Editor
Department of Sociology and Anthropology
Muhlenberg College
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A STATISTICAL ASPECT OF
UTAH WEATHER: THE
SEASONALITY OF
TEMPERATURE AND
PRECIPITATION
Joseph Earley and Kacey Lock•

ABSTRACT: The authors present a
seasonality profile ofthe precipitation and
temperature history for the state of Utah.
Long-term Utah climatological data is
investigatedfor seasonal patterns using the
XI 2 methodology developed by the Bureau
ofCensus. The authors also estimate
seasonality indexes for the United States for
the purpose ofcomparison with the patterns
seen in Utah.
KEYWORDS: Seasonality, XI 2, chi-square
analysis.

INTRODUCTION
Numerous methods have been developed to
measure the presence of seasonality in time
series data, such as Xl2 decomposition,
arima modeling and spectral analysis. This
paper uses the X 12 procedure to detect the
seasonality pattern in monthly Utah
temperature and precipitation data. The
time frame under consideration is the
twentieth century. The XI 2 procedure was
originally developed by the U.S. Bureau of
the Census in the l 950's, and has been
widely used for the seasonal adjustment of
government data. For the purpose of this
* Department of Economics, Loyola Marymount
University, Los Angeles, California 90045-2659. The
authors would like to thank William S. Abruzzi,
Charles Britton, Richard K. Ford, Conrad Moore and
Otis W. Templer for their valuable comments on the
Salt Lake City presentation of this paper.

paper, seasonality is the cyclical pattern in a
time series that more or less repeats itself.
The basic idea behind Xl2 decomposition is
that the series components can be filtered
from the original time series using a series
of symmetrical moving average filters. The
seasonal component of the series is treated
as noise, which may be filtered from the
series in order to get at the trend-cycle
component. Using monthly data, a general
outline of the X 12 procedure would be(see
Jaditz):
1. Use a

12-month centered moving
average as an estimate of the trendcycle component.

2. Difference the original series and the
centered moving average for -· an
estimate of the sum of the seasonal
and irregular components.
3. Apply a 5 term moving average
separately to each month in order to
extract seasonal factors.
4. Further smooth the seasonal factors and
subtract them to yield an estimate of
the irregular components.
5. Further smooth the initial estimate of
the trend and re-estimate the seasonals
and irregulars.
6. Finally, the seasonal adjusted series is
obtained by subtracting the final
estimate of the seasonal from the raw
senes.
Table 1 illustrates the average high, average
precipitation, temperature and precipitation
seasonal indices estimated by using X 12
decomposition. The procedure provides
numerous parametric and non-parametric
tests for identifiable seasonality. The stable
seasonality test is a one-way analysis of
variance using the seasons -months- as the
factor. Large F values indicate that a
significant amount of variation in the SI
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ratios is due to months - i.e. seasonality
exists. Technically, the null hypothesis is

that there is no effect due to months.

Table 1

Utah
Month
Average
High
January
37
February 43
52
March
April
62
May
72
June
83
July
92
[August
90
September 80
October
66
November 50

!Utah
!Average
Precipitation
1.3
1.2
1.8

December 39

1

Temperature
Seasonal

Precipitation
Seasonal

1.8
0.9
0.7
0.8
1.1
1.3
1.3

52.39
64.00
79.14
95.83
115.92
134.50
149.99
145.70
127.03
103.11
76.66

104.50
97.85
119.22
104.79
106.33
59.83
84.50
107.11
101.44
118.93
97.68

1.3

55.72

97.84

~.o
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II Figure 1: Utah temperature
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II Figure 2: Utah precipitation

2004 Volume XX

2

International Center for Arid and Semiarid Lands Studies

IS THERE A LONG TERM TREND
IN UTAH TEMPERATURE OR
PRECIPITATION?
A statistical tool that may be used for
answering this question is regression
analysis. Regression analysis studies the
relationship between a dependent variable,
Y, and one or more independent variables,
X's. A linear regression equation may be
expressed as:
= J3o + J31 X1 + J3i X2 + J33 X3
+ .. . + J3k xk + Jli

Yi

where Yi is the dependent variable
xi are the independent
J3i are the regression
coefficients
Jli is the error term or residual

Regression analysis allows the researcher to
determine the influence which the
independent variables have on the dependent
variable - in this case, whether or not there is
a significant trend over time. A correctly
specified regression model allows for
numerous statistical tests and summary
statistics, such as R-square, which indicate
how well the model fits the data. For most
of these tests to be statistically correct, there
are a number of implicit assumptions
imposed on the model which must be
satisfied (see Gujarati for a complete list of
these assumptions). Following are the
regressions estimated for Utah and the USA
temperature and precipitation data.

Utah temperature = 46.8 + 0.00182 time
Predictor Coef
SE Coef
T
P
51.57 0.000
Constant 46.7653 0.9068
Time
0.001821 0.001200 1.52 0.129
S = 16.3876 R-Sq = 0.2%
USA_temperature = 52.2 + 0.00094 time
SE Coef
T P
Predictor Coef
61.49 0.000
Constant
52.1846 0.8487
Time
0.000936 0.001123 0.83 0.405
S = 15.3390 R-Sq = 0.1%
Utah_precipitation = 0.888 + 0.000098 time
Predictor
Coef
SE Coef
T
P
0.88779
0.03041
29.20 0.000
Constant
Time
0.00009772 0.00004024 2.43 0.015
S = 0.549542 R-Sq = 0.4%
USA_precipitation = 2.35 + 0.000115 time
Predictor
Coef
SE Coef
T
P
Constant 2.34871
0.03069 76.53 0.000
Time
0.00011483 0.00004062 2.83 0.005
S = 0.554641 R-Sq = 0.6%
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While the regressions indicate a statistically
significant trend in precipitation for both Utah
and the USA, no significant trend was observed
for Utah and USA temperature, respectively.

HAVE THE UTAH SEASONAL
INDEXES CHANGED OVER TIME?
The chi square test is a non-parametric or
distribution-free test of hypothesis. In
practice, this means that it is not necessary
to assume that the population follows a
normal distribution. The chi square test was
used in this study to assess whether or not

the bi-century weather seasonals were the
same.

Ho: Seasonal pattern is the same for
both halves of 20th century
H1: Seasonal pattern is not the same
for both halves of 20th century
Chi-Square Formula:

x = L (fo-fel:
2

fe
where f 0 is the observed frequency
fe is the expected frequency

COMMENTS AND CONCLUSION

REFERENCES

The following . tentative results from this
analysis are: there is no long-term trend in
temperature for both Utah and the United
States over the course of the twentieth
century. While a statistically significant
trend was observed for precipitation in both
Utah and the United States, the regression
coefficients of 0.00009772 and 0.00011483
respectively for Utah and the United States
are hardly magnitudes that are important in
any real sense. Chi square analysis indicates
that the observed seasonal pattern of
temperature and precipitation for Utah has
remained the same when comparing the two
halves of the twentieth century.

Gujarati,
Damodar,
2003.
Basic
Econometrics, Fourth Edition, New York:
McGraw-Hill Irwin, Inc.
Jaditz, Ted, Seasonality: economic data and
model estimation, Monthly Labor Review,
December 1994, pp. 17-22.
Nelson, Charles R., Applied Time Series
Analysis. San Francisco: Holden-Day, NC.
1973.
SAS Institute Inc., SAS/ETS Software:
Applications Guides 1 and 2, Version 6,
First Fourth Edition, 1991 and 1993. Cary,
N.C.: SAS Institute Inc.
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DROUGHT, WET AND NEAR
NORMAL PERIODS IN ARIZONA,
1895-2003
Conrad T. Moore*

ABSTRACT: An analysis ofmonthly
Palmer Index data for the years 1895-2003
indicated that Arizona has experienced
major droughts in 1896-1904, 1942-1964,
and 1996 to the present. Wet periods of20
and 18 years duration immediately followed
the first drought period and immediately
preceded the current drought. The second
drought period was bracketed by near
normal periods. The first drought period
was the most severe of the past 109 years,
while the second was the least severe. The
current drought is an incomplete composite
ofthese two periods. The two lowest of the
state's seven climatic divisions in the first
drought became the two highest in the
second, and the two lowest in the second
have become the two highest in the current
drought. Three ofthe four driest divisions in
the first drought period became the wettest
in the first wet period, as was true for the
second drought period and the second wet
period. A comparison ofyearly data
suggests that the current drought may not
last more than another three years and that
drought severity will probably lessen in the
future.
KEY WORDS: Arizona, drought, wet and

near normal periods, predictability

INTRODUCTION

Arizona is currently in the midst of a
drought which began in 1996 and which has
* Department of Geography and Geology, Western
Kentucky University, Bowling Green, KY 42101

resulted in severe water shortages in some
parts of the state. Water storage in Roosevelt
Lake and the five other reservoirs
maintained by the Salt River Project had
fallen to 30 percent less than the average by
the end of 2003 (Sierra Vista Herald,
February 9, 2004). Water deliveries to
Phoenix and other Maricopa County cities
and the area' s farmlands have been reduced
by a third for two consecutive years. This
has been offset by pumping groundwater
from the underlying aquifer, but at triple the
cost (Sierra Vista Herald, November 9,
2003). In southeast Arizona the San Pedro
Riparian National Conservation Area is in
jeopardy due to the drought and minimally
effective groundwater conservation efforts.
The current drought has been called "the
longest drought in at least a century" (Sierra
Vista Herald, February 9, 2004). This, plus
the fact that over 75 percent of the American
West has been affected by the drought and
that "four of the five driest years in Arizona
have occurred in the last decade" has led
scientists at the University of Arizona and
the Salt River Project to speculate that
Arizona and the West may be entering a
decades-long "megadrought" (Arizona Daily
Star, November 13, 2003 and Sierra Vista
Herald, April 1,2004). Because of this
perceived threat, in March, 2003, Arizona
became the 37th state to authorize a droughtmonitoring task force with a drought
management plan to be submitted to the
governor by the end of the summer, 2004
(Arizona Daily Star, November 13, 2003).
The present study was inspired by a relative
lack of comparison with previous drought
periods and, as a result of reading Stephen
Jay Gould's Full House (1996), the need for
examining the full range of climatic
conditions, including wet and near normal
periods and episodes, which have occurred

2004 Volume XX

5

International Center for Arid and Semiarid Lands Studies
throughout Arizona since 1895, an approach
which has not previously been taken.

period, wet months accounted for 39 percent
of the total, but were only three times more
numerous than drought months.

METHOD OF ANALYSIS
Palmer Index data for Arizona's seven
climatic divisions were obtained from the
National Climatic Data Center's website for
the period January, 1895 through November,
2003 and from the National Weather
Service's Climate Prediction Center for
December, 2003 (Figure 1). Total drought
months (-2.00 and below), wet months (2.00
and above), and near normal months (1.99 to
-1 .99) were selected as the primary criteria
for identifying drought, wet, and near
normal periods. In addition, extreme drought
months (-4.00 and below) and extremely wet
months (4.00 and above) were used as
indicators of the intensity of conditions
during each of the periods.
Analysis of this data indicated that over the
past 109 years there have been three major
droughts occurring in 1896-1904, 19421964, and 1996 to the present. For the first
period (1896-1904), drought months
accounted for 71 percent of the total and
were nearly 90 times more numerous than
wet months. Drought months during the
second period (1942-1964) accounted for 42
percent of the total and were over seven
times more numerous than wet months. For
the present drought (1996-2003), drought
months, thus far, have accounted for 66
percent of the total with the ratio of drought
months to wet months being virtually
identical to the second period.
Wet periods of 20 and 18 years duration
immediately followed the first drought
period and immediately preceded the current
drought. Wet months accounted for 44
percent of the total during the first wet
period and were 10 times more numerous
than drought months. During the second

The second drought period was bracketed by
long-term near normal periods. Near normal
months accounted for 65 percent of all
months during the first period and 63
percent during the second with differences
between the number of wet months and
drought months being comparatively
minimal.
DROUGHT PERIODS
Although Arizona's rangelands were heavily
overstocked with cattle and sheep by the
mid-1880s, there are no references to
livestock starvation or mortality until the
severe drought of 1893, when springs,
streams and cienagas went dry and livestock
perished by the tens of thousands (Sheridan,
1995). The situation in 1894 is unclear, but
in 1895 conditions ranged between near
normal and very wet with no drought
months being recorded in any of the state's
seven climatic divisions.
Beginning in 1896, Arizona experienced a
nine-year drought which was, by almost any
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measure, the most severe of the past 109
years. Both the average number of drought
months per year and the average number of
extreme drought months were significantly
higher than during the current drought.
Rounding off to the nearest whole numbers,
there was an average of 60 drought months
per year, 23 of which were extreme. For the
current drought, there have been 55 drought
months per year with 20 being extreme.
Furthermore, there was a total of only six
offsetting wet months in 1896-1904, none of
which were extremely wet. During the
current drought there have been 59
offsetting wet months, 14 of which were
extremely wet.
The 1896-1904 drought began gradually
with only one of the 210 extreme drought
months occurring during the first four years
and 71 percent of the 137 drought months
falling into the moderate category. In 190004, 52 percent of the 400 drought months
were extreme while only 14 percent were
moderate.
Beyond this, there was a distinct yearly
pattern in which a total of only 71 drought
months occurred during the first three years.
Despite the absence of extreme drought
months, there were 66 months of drought in
1899, initiating a six-year sequence of high
drought years. One hundred and fifty
drought months occurred in 1899-1900, 164
in 1901-02, and 152 in 1903-04.
While all seven divisions were severely
impacted, drought months were most
heavily concentrated in the northeast (83),
south central (82), west central (79), and
east central (79). Seventy-three percent of
the extreme drought months occurred in this
region. Drought months were lowest in the
southeast (74) and southwest (62).
In contrast to the 1896-1904 drought m

which drought lasted nine years in all seven
climatic divisions, the 1942-64 drought was
highly variable with drought duration
ranging from a low of eleven years in the
east central division to a high of 22 years in
the southwest, northeast, and west central
divisions. Average drought duration was 18
years, twice as long as in the first drought.
Drought severity, however, was much less.
The average number of drought months per
year dropped to 35 with only three of these
being extreme. In addition, there was a total
of 86 offsetting wet months during this
period, although only two of these were
extremely wet.
The drought began in the southwest and
west central divisions in 1942, expanding
into the northeast and southeast ·the
following year. In 1946, the drought spread
into the east central and south central
divisions and, finally, in 1950 into the
northwest. The drought continued in all
seven divisions until 1958, when it ceased in
the east central and southeast. Drought
persisted in the northwest, southwest, and
west central divisions through 1963, and in
the south central and northeast through
1964.
Sixty-three percent of the 630 drought
months and 50 of the 58 extreme drought
months were concentrated in the eleven-year
period 1947-57. As in the 1896-1904
drought, there were three sets of two years
each which accounted for over 80 percent of
the drought months during the eleven-year
period, although they were not consecutive.
There were 109 drought months, in 1947-48,
98 in 1950-51, and 111 in 1956-57. All 50
extreme drought months occurred during
these six years. 1949 and 1952 were
intervening wet years during which there
was a total of 46 wet months as opposed to
only seven drought months. 1953-55 was a
low drought interval which produced a total
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of 72 drought months, nearly identical to the
total for the first three years of the 18961904 drought.
The two divisions which had the least
number of drought months in 1896-1904,
had the greatest number during the 1942-64
drought. Drought months were, by far, the
highest in the southeast (121), followed by
the southwest (97), south central (96), and
northeast (96). These four divisions
accounted for 65 percent of all drought
months and 62 percent of the extreme
drought months, despite the fact that
extreme drought months were completely
lacking in the southwest and south central
divisions. Drought months were lowest in
the northwest (80) and east central (54).
The current drought has been largely a
composite of the 1896-1904 and 1947-57
periods. As in 1896-1904, the drought began
simultaneously in all seven divisions in 1996
and the average number of total drought
months and extreme drought months per
year has been only moderately lower. The
six highest years have occurred in three sets
of two years each, separated by intervening
wet years. In 1996-97 there were 141
drought months, 55 of which were extreme,
while in 2002-03, 74 of the 161 drought
months were extreme, numbers which are
comparable to the two-year sequences in
1899-1904. In 1999-2000, there were only
108 drought months with 27 being extreme
which is nearly the same as in 1947-48 and
1956-57. Forty-seven wet months occurred
in 1998 and 2001, virtually identical to the
total in 1949 and 1952, although 14 of these
were extremely wet whereas only two were
extremely wet in the two earlier intervening
wet years. Another important difference
with respect to the intervening wet years is
that while all seven divisions experienced
wet conditions in 1949 and 1952, the
northwest division was unaffected by wet

conditions in 1998 and 2001 . What has been
notably absent in comparison with the two
previous droughts are the three-year
sequences of low drought incidence which
produced totals of 71 drought months in
1896-98 and 72 drought months in 1953-55.
As occurred in the transition from the first
drought period to the second, the two lowest
divisions in 1942-64 have become, thus far,
the two highest divisions in the current
drought. Drought months have been the
highest in the northwest (91 ), followed by
the east central (67), southeast (63), and
west central (62). Sixty-five percent of all
drought months and 80 percent of the
extreme drought months have occurred in
this diagonal region. Drought months have
been lowest in the southwest (55) and
northeast (45).
While four of the five driest years with
respect to lowest Palmer Index numbers
have occurred during the current drought,
the number of extreme drought months
during each of the four highest years in
1896-1904 was much greater than during the
current drought. There was a record 64
months of extreme drought in 1900,
followed closely by 1902 with 60 months.
1904 and 1901 ranked third and fourth with
48 and 33 months. In contrast, 2002 has
been by far the highest year of the current
drought with 50 extreme drought months.
1996, 2000, and 2003 ranked second, third,
and fourth with 35, 27, and 24 months.
During the 1942-64 drought, 1956 was the
driest year, although only 21 extreme
drought months occurred during that year.
WET PERIODS

For each of the two wet periods, beginning
and ending dates were, with one very minor
exception, the same for the seven climatic
divisions in the first period and the six in the
second. The nature of the wet periods was,
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however, very different from the drought
periods. Extremely wet months were
proportionally much more numerous than
extreme drought months were during
drought periods, accounting for 46 percent
of the total wet months as opposed to 27
percent in the latter instance. Secondly, 74
percent of all wet months and 95 percent of
the extremely wet months occurred in six
clusters of two to three years duration,
separated by intervals of one to seven years
during which moderately wet and near
normal conditions prevailed. There were
three clusters in each of the two wet periods.
Both periods began with one of these. In
each case, 16 years elapsed from the
beginning of the first year of the first cluster
through the end of the last year of the third.
Wet conditions lingered for four more years
during the first period and two more years
during the second.
The northwest climatic division was
exceptional in that conditions during the
intervals between the drought periods were
very different from the other six divisions.
Wet conditions in 1905-24 continued and
greatly intensified until three years prior to
the onset of drought in 1950. Starting in
1964, the northwest began a long-term
escalation of drought. In 1964-77, 63 of the
72 drought months were in the moderate
category and none were extreme. There
were only twelve wet months during this
period. From 1978 through 1995, 29 of the
112 drought months were in the extreme
drought category, although these were
partially offset by 35 wet months, eight of
which were extremely wet. In the current
drought, 52 of the 91 drought months have
been extreme with no offsetting wet months.
Just as the 1896-1904 period was driest of
the past 109 years, so was the 1905-24
period the wettest. There was an average of
eight more wet months and six more months

of extreme wetness per year than in 197895. In addition, there were less than half as
many offsetting drought months, none of
which were extreme.
In contrast to the gradual emergence of the

1896-1904 drought period, the 1905-24 wet
period began with a deluge. 1905 was the
third wettest year on record and immediately
wiped out the drought in all seven climatic
divisions. After three consecutive extremely
wet years, conditions subsided so that total
wet months for the first ten years (316) were
substantially less than the last ten (411). The
years 1905-07 accounted for 159 of the 164
extremely wet months during the first ten
years. For the second ten years, all of the
180 extremely wet months occurred in 191517 and 1919-20.
Three of the four driest divisions in 18961904 became the wettest in 1905-24. The
northeast, west central and east central
divisions accounted for 58 percent of both
total wet months and extremely wet months.
For the six divisions affected by the 1978-95
wet period, not only were total and
extremely wet months per year substantially
less than in 1905-24, but the ratio of total
wet months to total drought months dropped
from 10:1 to 3:1. Total wet months for the
first nine years were nearly twice as great as
during the last nine years (337 vs. 172) with
the contrast in extremely wet months being
even greater (142 vs. 65). The difference
was primarily due to extremely wet
conditions in 1978-79 and 1983-85. These
two clusters accounted for 277 of the total
wet months and 124 of the extremely wet
months during the first riine years. The
1992-93 cluster produced 97 wet months, 61
of which were extremely wet.
Just as occurred in the transition from the
first drought period to the first wet period,
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three of the four driest divisions in 1942-64
became, albeit in a time-delayed context, the
three wettest divisions in 1978-95. The
northeast, southeast and south central
divisions accounted for 64 percent of all wet
months and 76 percent of the extremely wet
months.
NEAR NORMAL PERIODS

During the first period, 28 percent of the
near normal months were concentrated in
the four-year period 1936-39. During the
second period, 31 percent occurred in 196770. In both instances, this was only about six
percent greater than what would have been
expected had all years been equal. Other
years above the mean were randomly
scattered throughout each period.

Because of the previously discussed longterm wet and long-term drought conditions
in the northwest division, only six of the
divisions experienced near normal periods.
Furthermore, due to the fluctuation in
beginning and ending years for the second
drought, the duration of the near normal
periods varied considerably. Beginning
years for the second period were as early as
1958 and as late as 1965 among the six
divisions, whereas ending years for the first
period were as early as 1941 and as late as
1945. Average duration was 19 years for the
first period and 16 for the second.

In comparison with the shifting geographical
concentration of drought months during
drought periods and wet months during wet
periods, the near normal periods were
relatively stable. During the first period, 56
percent of the 878 near normal months
occurred in the southeast, south central, and
east central divisions. During the second, the
region of concentration shrank and
intensified. Forty-five percent of the 722
near normal months occurred in the
southeast and east central divisions.

The average number of near normal months
per year and wet months per year was
slightly greater during the first period than
the second. During the period extending
from 1925 into the mid-1940s there were 47
near normal months and 14 wet months per
year. From the end of the second drought
through 1977 the averages were 46 months
and 13 months, respectively. For drought
months, however, the average was 12 per
year during the first period and 14 per year
during the second, a relationship which, in a
subdued framework, parallels the pattern of
the greater number of drought months
during the second wet period as opposed to
the first. Of the 217 drought months during
the second period, 114 occurred in 1971
(35), 1972 (39), and 1974 (40).

The intervals of 37 years between the first
and second drought periods and 31 years
between the second and current drought
periods suggest that the next major drought
in Arizona will probably occur 30-40 years
after the end of the current drought.

Patterns involving the highest yearly
concentrations were similarly subdued.

CONCLUSIONS

There were distinct and repeated geographic
patterns associated with each of the three
drought periods. In the transition from the
first drought period to the second and from
the second to the third, the second lowest
and lowest divisions became the highest and
second highest in the subsequent drought. If
this pattern persists and if the southwest and
northeast remain the second lowest and
lowest divisions in the current drought, these
two divisions should become the highest and
second highest in the next major drought. In
addition, this would complete the
geographic cycle of drought in which the
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highest division shifted from the northeast to
the southeast and then from the northwest to
the southwest.
If the sequential pattern of drought, wet and

near normal periods of the past century is
repeated in the present century, a third wet
period should follow the current drought.
Since the wettest divisions have occurred
contiguously in three of the four previously
driest divisions, the three most likely wettest
divisions during the next wet period would
be the northwest, west central and east
central. Subsequent near normal periods will
probably continue to have a concentration in
the southern half of the state.
Apart from northwest Arizona which has

already experienced 54 consecutive years of
drought following a 45-year wet period,
there is nothing in the record over the last
109 years that suggests the emergence of a
decades-long "megadrought." While 75
percent of the American West has been
affected by the current drought, nearly twothirds of the southern United States was
affected by the 1896-1904 drought (Moore,
2002). Those who have emphasized that
four of the five driest years have occurred in
the past decade have neglected to take into
account the offsetting intervening wet years,
as well as the fact that the number of
extreme drought months during the four
highest years was much greater in 18961904 than has been the case for the current
drought.
While predicting the ultimate duration of the
current drought is a matter of speculation, it
would be surprising if the drought persisted
for more than another three years. The
apparent six highest years of the current
drought have already occurred and are a
composite match for the six highest years of
the 1896-1904 and 1947-57 periods. The
intervening wet years of 1998 and 2001 are

essentially identical, both in sequence and
number of wet months, to the intervening
wet years of 1949 and 1952. The three-year
sequences of low drought incidence which
occurred in 1896-98 and 1953-55 and which
also produced nearly identical totals of
drought months represent the missing
component in the current drought. Whether
the projected next three years assume this
form or perhaps take on a new dimension,
just as the intervening wet years were a new
component of the 1947-57 period, should
become evident by 2005. In either event, it
appears likely that drought severity will
lessen in the future.
Further research concerning the full
spectrum of drought, wet and near normal
conditions should be conducted for · more
expansive areas throughout the contiguous
United States and elsewhere. Only then will
we fully understand the true nature of
climatic variability.
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HARNESSING THE WEST TEXAS
WIND
Otis W. Templer and R. Gary Pumphrey•
ABSTRACT: Plans are afoot to more
effectively harness the wind, a natural
energy resource that arid and semiarid West
Texas has in abundance. In recent years,
the Texas Legislature has passed measures
. geared toward encouraging wind-power
companies to develop this largely unused
resource. Also, local agencies have used tax
abatement schemes to entice the companies.
Texas now has 17 operational windfarms,
all ofthem located in West Texas, and
others are in the planning-construction
stages. Wind farms usually consist of50 to
200 turbines sited on prominent ridgelines,
each standing over 200 feet tall and costing
$500,000 to $1 million to build. For the
most part, the existing windfarms are
operating at reduced capacity because of a
shortage ofhigh-power transmission lines, a
condition that the last Texas Legislature has
attempted to remedy. This paper examines
the nature ofwind-power resources in West
Texas, and discusses problems facing the
fledgling industry, as well as its great
potential.
KEY WORDS: Arid and semiarid lands,
West Texas, wind power, windfarms

INTRODUCTION
Harnessing the wind has a long history in
arid and semiarid West Texas. In the late
1800s and early 1900s, small windmills
were widely used for pumping water for
livestock and household purposes. Many
·Profes~or of Geography and Geography Instructor,
respectively, Department of Economics and
Geography, Texas Tech University, Lubbock, Texas
79409-1014.

windmills of this type and this era are now
on display at the American Wind Power
Center in Lubbock, Texas. By the 1920s,
windmills were also used to generate
electricity for farm homes, a development
that languished in the 1930s after rural
electrification brought transmission lines
and low cost electric power from central
generating plants. With the energy crisis of
the 1970s and increasing concern over air
pollution from traditional fossil fuel installations, wind power again began to be
seriously considered as a potential source of
sustainable energy on a large scale. It has
emerged as the world's fastest growing
electricity-generating technology. Rather
than the many-bladed small windmills of the
past, modem windmills used for electric
power generation have only two or three
blades and are more properly called wind
turbines. Arrays of many wind turbines in
favored locations are collectively referred to
as wind farms.
Like solar power, its ultimate source, wind
power is a virtually limitless resource, as
well as one that is nonpolluting and that
causes minimal land use and environmental
disruption. In addition, wind power installations do not require water as do conventional power plants, an important concern in
arid environments. Wind power particularly
appeals to environmentalists and has become a favored source of renewable energy
for these interests. Various technological
innovations and increased efficiency over
the last few decades have greatly reduced
the cost of power generated by the wind so
that it is now more competitive with traditional sources of electricity. Nevertheless,
there are some drawbacks. Some object to
wind power for aesthetic reasons. Though
most wind farms are located far from urban
areas and are not often seen or heard, their
placement in more scenic locales could
certainly detract from the scenery. Com-
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plaints about interference with radio and
television reception have lessened as blades
made of composite materials have replaced
metal blades. Wind turbines can also be a
hazard to birds, particularly birds of prey,
and wind farms should not be located along
narrow bird migration routes or in areas
frequented by endangered avian species.
With proper placement and warning devices,
wind turbine-associated bird deaths have
generally not been a serious problem.
Doubtless, the major problem confronting
more intensive use of wind power is the
variable nature of the wind itself, so that
storage or backup generation systems are
needed. At present, there is no economical
large-scale storage system available, so
backup power from conventional electric
utilities is needed.
Certain especially windy locations offer the
greatest potential for wind-power development. Ridgelines and passes in mountainous areas are favored locations. Elsewhere
in the United States, coastlines and the Great
Plains offer tremendous potential. Table I,
below, shows the significant wind-power
potential of several Great Plains states. It
has been estimated that if the wind-power
potential of just three states, North Dakota,
South Dakota, and Texas, was fully
exploited that this could meet the electric
power needs of the entire United States. At
present, only a very small fraction of this
potential is utilized and wind power
provides less than one percent of the
electrical energy used in this country. With
thousands of wind turbines installed
beginning in the 1980s, California leads the
United States in wind energy production.
Now, however, the greatest expansion of
wind power is in Texas, and the state, with
its much greater potential (ranked #2), is
rapidly closing the wind-power gap with
California (ranked #17). Texas is thought

likely to become the leading state in the next
decade.
In this paper, the authors: 1) examine the
nature of wind resources in West Texas, and
2) analyze the rapid d~velopment of wind
farms in the region, as well as problems
facing the fledgling wind-power industry of
West Texas.
THE WIND ENVIRONMENT OF WEST
TEXAS
The Wind Energy Atlas of the United States
(Elliott et al., 1987), illustrates the major
wind resource areas of the country on a
region-by-region basis, and Texas, as a large
state, has several subdivisions. With existing technology, wind farms are usually
located on tracts with Class 5 winds, and
areas with Class 4 winds will soon be
utilized. The Atlas also shows regions with
Class 3 winds that are eventually expected
to be capable of supporting large-scale wind
energy ventures.
As has been shown, Texas possesses vast
areas with high wind-power potential.
Potentially, it is estimated that the state
alone could meet 40 percent of the nation's
energy demands (Dyer, 2000). According to
the American Wind Energy Association
(AWEA, 2001 ), about 18 percent of the
state's land area is rated as Class 3 or better,
and most of this potential is concentrated in
West Texas. The Panhandle region contains
Texas' greatest expanse with high-quality
winds. Well-exposed locations atop the
Caprock and hilltops experience particularly
attractive wind speeds.
The mountajn
passes and mesa tops of the Trans-Pecos
region have the highest average wind speeds
in Texas, but since the wind in mountainous
areas can change abruptly over short
distances, the best wind farm locations there
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Table I.
LEADING STATES IN ANNUAL WIND ENERGY POTENTIAL.
(In billion kw/hrs)
1.
2.
3.
4.
5.

North Dakota
Texas
Kansas
South Dakota
Montana

1,210
1,190
1,070
1,030
1,020

6. Nebraska

868

7. Wyoming

747
725
657
551

8. Oklahoma
9. Minnesota
10. Iowa

(American Wind Energy Association)

are much more site specific. Finally, the
Texas Gulf Coast and offshore state-owned
lands have good wind-power potential, but
are outside the geographic scope of this
paper (Texas State Energy Conservation
Office, 2002).
Wind moving several hundred feet or more
up ridgelines or escarpments and toward
mesas or hilltops is compressed and thus its
speed accelerates providing more favorable
wind velocities and dictating wind farm
locations. Modem wind turbines are computer controlled and have on-board weather
stations to continually adjust the units and
rotors to wind speed and direction to ensure
optimal performance.
The rotors turn
almost continuously, except when there is
little or no wind or when winds exceed 55
mph and they automatically shut down.
These locations also do not interfere very
much with ranching land use--ranchers
generally consider mesa tops and uplands to
be their least valuable range land because
there is little water or forage for their
livestock (Antosh, 2000). Employees of
wind-power companies, like 20th century oil
wildcatters looking for promising sites,
scout for locations where steady and strong
wind conditions exist, generally the elevated
areas described above (Grisales, 2002).
Another location factor, though not directly

related to the physical environment, is the
land ownership pattern in West Texas.
Ranches and farms tend to be quite large in
this region, and it is easier for wind-power
companies to negotiate and acquire windpower rights where there are vast tracts of
land with a single owner (Storm, 2002).
WIND FARM DEVELOPMENT IN
WEST TEXAS
Data in Table II, below, show that there is
considerable variation in the electricalgenerating capacity and number of wind
turbines at the 17 wind farms which are
currently operational in West Texas. What
is evident is that most of the newer facilities
have large arrays of turbines, more than 200
in some cases, and most individual wind
turbines have 1.0 to 1.5 MW generating capacity. The turbines stand on slender towers
capable of withstanding 150 mph winds, and
most exceed 200 feet in height, have threebladed rotors, and generate sufficient electricity for several hundred homes. Each
turbine usually costs from $500,000 to $1
million or more to build (Kane, 2002).
Though some West Texas wind farms are
among the largest in the United States, a
planned project in South Dakota is expected
to span 200 farms and to be comprised of
2,000 wind turbines (Lavelle, 2001). In
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TABLE IT.
TEXAS WIND ENERGY DEVELOPMENT.
Date
Online

MW/
#Turbines

Oct. 1995

35.0/112

Sept. 1999

6.0/12

American
Elec. Power

West Texas
Utilities Co.

Apr. 1999

27.72/42

York Research

TXU Energy

May 1999

74.9/ 107

Cielo Wind
Power

American
Elec. Power

June 1999

30.0/40

Amer. Nat. Wind
Power,
Orion Energy

Reliant Energy,
HL&P, LCRA

June 1999

6.6/4

York Research

TXU Energy,
York

Mar. 2001

1.32/2

Cielo Wind
Power

El Paso Electric

Apr. 2001

159.7/242

FPL Energy

TXU Energy

King Mtn.,
Upton

July-Dec.
2001

278.2/214

FPL Energy

TX-NM Power,
Reliant Energy,
Austin Energy

-------·----Fort Stockton,
Pecos

Jul. 2001

3.5/--

Big Wind LP

TX-NM Power

Aug. 2001

150/100

American
Elec. Power

TXU Energy

Nov. 2001

80/80

Shell Wind
Energy

Xcel Energy

Dec. 2001

82.5/125

National Wind
Power

TXU Energy
LCRA

Dec. 2001

160.5/ 107

American
Elec. Power

CPS of San Antonio

Wind Project,
County
Culberson,
Culberson

------------

Fort Davis,
Jeff Davis

------------

Big Spring I,
Howard

------------

Southwest Mesa,
Crockett

------------

Culberson,
Culberson

------------

Big Spring II,
Howard

------------

HuecoMtn.,
El Paso

------------

Woodward Mtn.
I & II,
Pecos

------------

------------

Trent Mesa,
Nolan & Taylor

------------

Llano Estacado,
Carson
-----------·Indian Mesa,
Pecos

------------

Desert Sky,
Pecos

Owner

Power
Purchaser
LCRA
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TABLE TI (Cont'd).

Wind Project,
County

Date
Online

Noelke Hill,
Sept. 2003
Upton
-----------Green Mtn. Energy Dec. 2003
at Brazos,
Borden, Scurry
-----------Sweetwater 1,
Dec. 2003
Nolan

-----------Delaware Mtns.,
Culberson
-----------Hansford Cnty,
Hansford

MW/
#Turbines

Owner

Power
Purchaser

240/240

Cielo Wind
Power

TXU Energy

160/160

Cielo Wind
Power,
Orion Energy

TXU Energy,
Green Mtn. Energy

37.5/25
(May expand to
400/267)

DKR
Development

TXU Energy

220/---

National Wind
Power

240/132-159

Great Plains
Wind Power

(American Wind Energy Association)

general, the larger the turbine, the more
efficiently it operates, so General Electric is
reported to be developing very large wind
turbines having a 3.6 MW generating
capacity.
Another fact apparent from Table II is that
three companies have been responsible for
developing the most and the largest West
Texas wind farms. They are Austin-based
Cielo Wind Power, FPL Energy, a division
of Florida Power & Light, and Ohio-based
American Electric Power. TXU Energy of
Dallas is the largest purchaser and provider
of wind-generated energy. Wind-power
developers typically lease the land for
several decades, install and maintain the
turbines, and attempt to secure long-term
contracts for the power generated by the
wind farms (Grisales, 2002). Cielo Wind
Power alone is credited with installing 638
wind turbines in West Texas. Collectively,
wind-power companies have expended more
than $1 billion in developing these West

Texas facilities that now produce over 1,000
MW of electrical energy (Herrick, 2002).
By 2009, Texas is expected to have at least
2,000 MW of wind energy, enough
electricity to supply 400,000 homes (Dyer,
2000).
Many economic benefits flow from windpower development, among them: 1) increased state and local tax bases, 2) employment opportunities for area residents,
3) establishment of local company offices
and purchases from local vendors, and 4)
increased income for farmers and ranchers
on whose property the wind farms are
located. It should be noted that local tax
bases might not benefit for several years as
many taxing agencies use tax abatement
schemes to attract the developers, a topic
which will be discussed later. Nevertheless,
the prospect of additional tax revenue is
especially welcome in many West Texas
counties that have seen oil and gas
production decline in recent years along
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with a significant part of their tax bases
(Wall, 2002).
During the wind farm
construction phase, which may take a year
or so, developers may employ 200 or more
people, including a number from the local
area. Once the wind farms go online, a
much smaller permanent work force of only
8 to 15 persons is required for operation and
maintenance.
Most West Texas farmers and ranchers
welcome wind farm development on their
property because of the additional income.
Although aesthetic considerations are less
important in this sparsely populated and notvery-scenic area, developers paint the towers
and rotors a neutral color without any
markings to make them less obvious. Also,
power lines connecting the towers to a
central substation are buried underground to
improve their appearance and so as not to
provide attractive perches for birds (Antosh,
2000). Towers are usually spaced at about
the same density as.oil wells from days past.
They normally occupy only about 5 percent
of the land, so that landowners can continue
normal farming or ranching activities almost
to the base of the towers (Kane, 2002).
Annual lease payments to landowners vary,
but appear to average about $1,500 to
$2,000 per turbine. In addition, landowners
share in royalty payments with the developers depending on the amount of energy
produced (Wall, 2002).
INCENTIVES FOR DEVELOPMENT
Both the federal and state governments have
taken the initiative in promoting the
development of wind energy. The use of tax
credits and tax abatement schemes has been
critical to expansion of the wind industry,
allowing it to be more competitive with
traditional sources of electricity.
Most
important nationwide is the federal production tax credit of about 1.5 cents per kw-

hour for wind energy. This tax credit, which
applies for 10 years after construction, was
established in the Energy Policy Act of 1992
and has been renewed periodically. Boom
and bust in the wind industry is reflected in
the ebb and flow of this credit. Construction
of wind farms slows as the expiration of the
tax credit approaches because developers are
reluctant to undertake new projects that must
be completed before the expiration date to
qualify for the credit, then slowly accelerates when the credit is renewed again
(Grisales, 2002).
Congress adjourned in 2003 without passing
an energy bill that would have extended th~
wind energy tax credit, which expired December 31, 2003, for another three years.
Congress is scheduled to reconsider the
energy bill in 2004 and perhaps the tax
credit will be renewed, or it could pass a
short-term stopgap extension. In any event,
Congress' failure to act has effectively
curtailed planned West Texas wind projects
that could not be completed by the end of
2003. As a predictable result, wind farm
construction employment has dropped from
as many as 2,500 to a few hundred. In
addition, turbine and tower manufacturers,
equipment suppliers, and specialized transport companies less directly involved in
wind farm construction have been severely
impacted. Even if the tax credit is renewed,
it often takes several months to a year for
planned construction to begin again. To
help alleviate these "boom-and-bust" cycles,
the wind industry would like to see a
national Renewables Portfolio Standard
requiring 10 percent of the nation's electricity to come from renewable sources by
2020 (Reddy, 2004; Reynolds, 2003b; Wind
Industry . . ., 2003).
Texas is generally regarded as a model for
state action in promoting the utilization of
wind energy, and this in turn has had a very
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significant impact on the wind industry's
rapid expansion in the state. Senate Bill 7,
an electric deregulation law, was adopted in
1999. The law requires electricity retailers
to purchase "renewable energy credits," a
new kind of commercially traded commodity, in proportion to the retailer's share of
the overall electric market. The credits are
bought from power producers using renewable sources such as wind fanns or hydroelectric and landfill gas installations. Electricity suppliers that do not comply with this
requirement face heavy fines (Dyer, 2000).
This landmark legislation included a
Renewables Portfolio Standard which
requires 2,000 MW of new renewable
energy capacity by the year 2009, several
times the amount of renewable energy being
produced when the bill was signed. This
requirement is equivalent to about 3 percent
of the state's electrical energy use, and most
of the mandated increase is expected to
come from wind power. The restructuring
law sets a series of incremental increase
goals in renewable energy capacity until
2009, and Texas, with 1,293 MW of installed wind-power capacity, is well ahead
of schedule in achieving its ultimate goal.
Other state incentives afforded the wind
power industry include exemption from
property and franchise taxes (AWAE, 2001).
In addition, Texas' General Land Office has
announced a plan to assist companies in
locating wind fanns by providing windmapping data and by reducing easement fees
for new transmission lines built on stateowned lands which are most extensive in
West Texas. More recently, the General
Land Office has begun accepting bids from
developers to lease state-owned lands for
wind projects.
At the local level, wind project developers
have been very successful in convincing
various taxing agencies to grant tax
abatements for varying terms, and this

willingness and these incentives have been
instrumental in determining where wind
farms will be located. In Upton County,
commissioners granted 10-year tax abatements, forgoing millions of dollars in shortterm tax revenues (Profile ... , 2001). In
Hansford County in the Texas Panhandle,
tax authorities granted Great Plains Wind
Power's proposed wind fann tax abatements
of 95 percent for the first three years of
operation, 90 percent for the next two years,
and 70 percent for the final two years
(Cunningham, 2002). In Borden and Scurry
counties, where Cielo Wind Power has
recently constructed a wind farm along the
Caprock escarpment, the company was
granted a IO-year 100 percent abatement of
taxes, though the company agreed to pay a
small annual fee to assist the operation of
county government in Borden County
(Reynolds, 2003a).
OBSTACLES TO DEVELOPMENT

As previously noted, major impediments to
the more widespread use of wind power is
its inconsistency, lack of an operational
large-scale method of storing wind generated electricity, as well as uncertainty over
renewal of the federal production tax credit.
The Electric Reliability Council of Texas is
trying to improve integration of wind energy
into electric grids but the varying output
from wind farms makes it difficult to
balance electrical flow through transmission
lines. At present, there are no models, such
as exist for other power sources, to help
integrate large amounts of wind energy. As
a result, the electricity output from wind
farms has been held well below full capacity
(Texas Regulator . . ., 2002). Also, the
heavy reliance of the wind power industry
on tax credits faces chronic opposition from
power oil and gas interests whenever the
credits must be renewed (Fairly, 2002). The
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aesthetic and environmental impacts of
wind-energy development, very contentious
issues in some states, have not proven to be
major constraints or resulted in serious
controversy in West Texas. It is ironic that
environmentalists who strongly favor wind
power for its renewable and non-polluting
qualities, sometimes stridently object to the
location of wind farms in their immediate
neighborhoods (Seelye, 2003).
In Texas, a major problem facing windpower development is the lack of adequate
transmission lines, and this in turn is a
geographic problem. All of the best wind
sites and existing and planned wind farms
are located in sparsely populated West
Texas where there is not much demand for
the power produced. The primary markets
for wind-generated electricity are in the
major urban areas of Texas--Dallas/Fort
Worth, Houston, Austin and San Antonio.
At present, existing transmission lines are
not capable of deliv~ring large amounts of
electricity to customers several hundred
miles east of the production sites unless
significant upfades are made. The recently
concluded 78 Texas Legislature has made
an effort to solve the transmission problems
with passage of HB 2548. This legislation
allows the Texas Public Utilities Commission to order construction of new transmission lines capable of carrying large
amounts of electricity from West Texas
wind farms to their markets in Central and
East Texas, further evidence that the state
continues to strongly support wind power
(Alred, 2003).

electricity are limited to the last decade.
The authors have briefly summarized the
growing interest in wind power because it is
abundant, nonpolluting and has relatively
minor environmental and land use impacts.
Thus, it has recently become the world' s
fastest growing method of generating
electricity. Rapid technological advances
have produced larger and larger, yet more
efficient, wind turbines, which in turn have
greatly reduced the cost of the energy
generated and have made it much more
competitive with traditional power systems.
The Great Plains states have a great deal of
undeveloped wind-power potential and seem
destined to be among the leaders in windpower development in this country. Arid
and semiarid West Texas, in particular, has
abundant wind resources and many
favorable sites for wind farm development.
At present, all of the state' s operational and
planned wind farms are located in West
Texas. Many of the newest installations
feature arrays of 200 or more wind turbines.
Towns and counties in this sparsely
populated region have tried to attract windpower developers through innovative tax
abatement schemes, hoping that tax
revenues from wind farms will eventually
replace dwindling revenues from the oil and
gas industry. West Texas farmers and
ranchers certainly favor these developments
that do not appreciably affect land use and
can bring significant annual lease and
royalty payments. Unlike some areas,
disputes over aesthetics and environmental
impacts associated with wind power appear
to be of minimal significance in West Texas.

CONCLUSIONS

Despite West Texas' widespread use of
wind power spanning more than a century
for small-scale applications such as pumping
water, large-scale attempts to harness the
abundant wind of the region to generate

This paper has pointed out the major
obstacles hindering wind-power development in general, the lack of a large-scale
storage method for wind-generated electricity, as well as the heavy reliance of the
fledgling industry on tax credits and other
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tax relief. In Texas, state and local agencies

have been at the forefront in providing a
favorable environment for the wind-power
industry. Texas' 1999 electric deregulation
law, with its mandate of new renewable
energy capacity by 2009, is generally
regarded as a model for promoting wind
energy. In Texas, a major problem is the
lack of adequate high-voltage transmission
lines between the widely-separated West
Texas wind farms and the consumers of
electricity in Central and East Texas. This
problem should eventually be remedied,
thanks to recent legislation directing the
Public Utilities Commission to build the
necessary power lines. All things considered, we must conclude that a significant
amount of progress has been made in
"harnessing the West Texas wind," and that
the wind-power industry appears to have an
especially bright future in this region if the
federal tax credit issue can be resolved.
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WATER POVERTY AND
ECONOMIC FREEDOM: AN
INTERNATIONAL COMPARISON

policy, water access, economic growth,
economic freedom, semi-arid lands

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

INTRODUCTION

ABSTRACT: Arid/Semi-arid lands by
definition suffer some deficiency in water
availability. This paper utilizes a new
interdisciplinary measure: the Water
Poverty Index as an indication of the extent
to which individual countries suffer water
deficiencies. The main components of the
Water Poverty Index cover: 1) resources, 2)
access, 3) capacity, 4) use and 5)
environment, with numerous subcomponents associated with each. Using
this measure, our paper analyzes the
relationships between water availability and
economic freedoms ofmore than 100
countries. The Heritage Foundation 's Index
ofEconomic Freedom provides major
components dealing with trade policy;
government fiscal burdens, government
intervention in the economy, monetary
policy, capital flows andforeign investment,
banking andfinance, wages and prices,
property rights, regulation and black
markets. This paper attempts to determine
the relationships between the different water
and economic indexes. Our investigation
establishes two propositions: (1) As
economic freedom increases so does the
gross domestic income per capita. (2)
Additionally, as gross domestic income per
capita increases, access to water increases.
KEYWORDS: water poverty index,
economic freedom index, arid lands, public
* Professors, respectively at the University of
Arkansas, the University of Arkansas at Little Rock,
and the University of Arkansas & Senior Research
Fellow, International Centre for Economic Research
Turin, Italy. The usual caveat applies.
'

Water, considered by Aristotle as one of the
four basic elements (along with fire, earth,
and air), has always been regarded as a
necessity of human life. (Aristotle, Book II,
Chapter 3) Economists also have pondered
on the importance of water usually through
mention of the "paradox of value" which
considers the question of why diamonds
have a higher market price than water.
Water sustains life but diamonds do not, yet
diamonds command a higher price than
water. Shouldn't water have a higher price
because it sustains life? This paradox of
value is attributed to Adam Smith· (1776).
However, it can be traced to an Italian
economist Davanzati, who recognized in
1588 that "the paradox of value - the
paradox that many 'useful' commodities
such as water have a low exchange value or
none at all whereas much less 'useful' ones
such as diamonds have a high one."
(Schumpeter, 1954)
Whereas water is regarded as a necessity of
life, the provision of adequate water supplies
remains a problem for a significant portion
of the world. On an international level the
World Bank (International Bank for
Reconstruction and Development) is greatly
concerned with the water problem
particularly in the lower income nations.
For instance "the water resources
management challenge in Southern Africa is
reaching crisis proportions threatening the
natural resource base, social and economic
development, and poverty reduction in the
region" (World Bank, 2002b). Projections
are for the situation to worsen as the
"provision of basic water supplies and
sanitation is inadequate . . . overall demand
for water is growing rapidly as economies
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... develop and diversify." (World Bank,
2002b)
Another example of the pervasiveness of the
concern over water in the world comes from
the rather "odd couple" of at that time
Treasury Secretary Paul 0 'Neill and rock
star Bono of U2. After touring sub-Saharan
Africa they agreed "on the importance of
three factors - clean water, primary
education, and health." (O'Neill, 2002)
There were also significant differences in
their views. Bono stressed the necessity for
additional spending on development
assistance.
Treasury Secretary O'Neill
while agreeing with the need for increased
spending stressed the importance of
incentives, leadership, and governments that
enforce laws and contracts, respect human
rights and property, fight corruption and
remove barriers to trade." (O'Neill, 2002)
The authors of this paper address the water
problem from an approach more reflective
of the O'Neill approach than the "spend
more" Bono approach. In other words, what
can be done to enhance the development
process such that "adequate" water becomes
financially feasible?
INDICES OF WATER POVERTY &
ECONOMIC FREEDOM
The Water Poverty Index
In an attempt to gain a new perspective on
the water scarcity problem the authors
sought to determine the relationship between
water and economic freedom. To do this we
utilized a new interdisciplinary measure the
"Water Poverty Index" and compared that
with the Heritage Foundation's "Index of
Economic Freedom."
"The Water Poverty Index is a new holistic
water management tool" developed for the
Centre for Ecology and Hydrology and
funded by the United Kingdom Department

for International Development. (CEH-DFID,
2002) In developing the Water Poverty
Index, Sullivan (2002) recognized the
relationship between water use and
economic development: "While global water
resources may be finite the same cannot be
said of water demand. Growth in human
populations is creating on increased demand
for water, and if, at the same time, if
standards of living are to rise, water
consumption per capita is also likely to rise.
This means that water resource availability,
or lack of it, is linked to economic and social
progress, suggesting that development is
likely to be influenced by how water
resources are managed. At a national level,
it can be seen that countries which have
higher levels of income tend to have a
higher level of water use ... " (Sullivan,
2002) This view is supported by the
economic literature concerning the income
elasticity of demand for water.
A description of the actual Water Poverty
Index reveals its inter-disciplinary nature as
well as its com-plexity. It has five total
components: 1) resources, 2) access, 3)
capacity, 4) use, and 5) environment. In this
paper we limit our analysis to the
component entitled Access.
The
subcomponents reveal why this decision was
made. For the Water Poverty Index-Access
the data includes "a) the percent of the
population with access to clean water, b) the
percent of the population with access to
sanitation and c) access to irrigation
compared to estimated need for irrigation."
(Lawrence, et a/ia, 2002) These seem to be
related to the "affordability of water" which
is related to economic development in
general.
The Index of Economic Freedom
As a freedom measure the authors used The
Heritage Foundation Index of Economic
Freedom. (Heritage Found-ation, 2003)
There are "50 independent variables divided
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into 10 broad factors of economic freedom
. . . grouped into the following categories:
'Trade policy, Fiscal burden of government,
Government intervention into the economy,
Monetary policy, Capital flows and foreign
investment, Banking and finance, Wages
and prices, Property rights, Regulation, and
Black markef." The Economic Freedom
Index is described by Feulner (2002) as "All
50 of these variables are examined to
measure and to determine both the absolute
level of economic freedom in 161 countries
as well as the relative economic freedom of
one country to another.'' In this paper the
authors limited the analysis to the overall
combined score of the 10 factors. Of the ten
factors the authors believe the economic
freedom entitled Property Rights may be the
most important one because it concerns
certain general variable characteristics:
"freedom from government influence over
the judicial system, commercial code
defining contracts, sanctioning of foreign
arbitration of property, corruption within the
judiciary, delays in receiving judicial
decisions
and
property"
(Heritage
Foundation, 2003) Obviously, the belief is
that the accumulation of private property lies
at the base of the market system and
additionally this right of private property
must be protected by the government
through an effective court system. This
corresponds to the belief of ex-Treasury
Secretary Paul O'Neill. It is an important
variable in the overall index of economic
freedom.
Economic Freedom and Economic
Development
Just how does economic freedom influence
economic development? That is the
pertinent question. "Adam Smith believed
that economic development would follow if
government provided 'law honest, peace,
and easy taxes'.'' (Kindelberger, 1977) In
other words, the law is designed to protect

economic freedom which would therefore
allow for economic development. President
Ronald Reagan once referred to the "magic
of the market place" m economic
development, but as is evident, the
marketplace requires protection particularly
of private property rights for its efficient
operation, along with the economic freedom
to participate in the market system.
The relationship between economic freedom
and economic development can best be
summed up by the former editor of the
"Wall Street Journal," Robert L. Bartley in
his foreword to the 1998 Index of Economic
Freedom "[M]ore and more of the world has
come to the conclusion that you can't fight
the markets; you have to join them. The
catchword of the new era is market opening
- lowering of barriers to trade abolition of
restraints on the movement of capital, the
privatization of enterprises the government
previously deigned to run. If you allow the
markets to work freely and openly, we now
(or once again) see clearly, they will serve
you with prosperity and progress." (Wall
Street Journal, 2003) To measure economic
development on an inter-national level, the
most widely used variable is Gross
Domestic Income (GDI) per capita. (World
Bank, 2002a) The authors of this paper used
the GDI per capita as a measure of economic
development.
Economic Freedom, Economic
Development and the Water Poverty
Index
The authors of this paper believe that there
is a recognizable and statistically
discemable relationship between the
variables of econotnlc freedom and
economic development. Furthermore, we
believe there is a statistical relationship
between economic development and water
poverty. To test this relationship between
the three variables we obtained the
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international data for: 1) the overall index
economic freedom score or EFI, 2) Gross
Domestic Income per capita or GDI, and 3)
the Water Poverty Index or WPI. We
hypothesize that the more economic
freedom the greater the GDI per capita, and
furthermore the greater the GDI per capita
the greater the access to water as measured
by the Water Poverty Index - Access.
DATA & MODELS
The Data
The data set for this project was complied
from three different sources as discussed
previously, however due to the noncomparability of these sources only a

maximum of 110 observations (individual
countries ) were available for statistical
analysis. The following table presents some
summary statistics for the three variables
Gross Domestic Income per capita or GDI,
the Economic Freedom Index or EFI, and
the Water Poverty Index for the water access
orWPI.
The Models
To address the hypotheses above the
following general linearly models are
formulated:
GDI = f { EFI }
I
WPI = f { GDI }
II
The results of the first two models are
presented in Table 2 below.

Table 1 - Summary Statistics
N
110
109
111

GDI
EFI
WPI

Min.
100
1.5
3.1

Max.
37,930
4.4
18.5

Mean
6,431.55
2.92
10.84

Std. Dev.
9,683.9
0.62
3.84

Table 2 - Statistical Results
(I)

GDI

=

11435.4 EFI
t=-11.10
(Pr> t, 0.0001)

R2 = 0.53 [d. f.= 107]
F = 123.18
(Pr> F, 0.0001)

(II)

WPI

=

9.33
0.00022 GDI
t = 26.04
t = 7.27
(Pr> t, 0.0001) (Pr> t, 0.0001)

R2 = 0.32 [d. f.= 108]
F = 52.91
(Pr > F, 0.0001)

40034
t = 12.98
(Pr> t, 0.0001)

The first model (I) regression results are
interpreted to mean that as the amount of
economic freedom increases, there is a
corresponding increase in the Gross
Domestic Income per capita for the 108

countries tested. One should take special
notice that the Economic Freedom Index is
calibrated so that lower scores correspond
with a greater amount of economic freedom.
Therefore, the negative coefficient for the
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EFI (in this case it is -11435.4) can be
interpreted as a double negative. Or stated
differently, as the EFI value decreases (and
hence the amount of economic freedom
increases) the GDI value increases. This
corresponds to the hypotheses which
expected a positive correlation between
economic freedom and countries' economic
well-being, as measured by the variable
GDI. In this case, we measure an R2 of 0.56
which is interpreted to mean that over half
of the variation in the amount of GDI can be
accounted for by variation in the EFL Or
stated differently, 56% of the variation in the
amount of economic well-being existing
within these 108 countries can be accounted
for by looking at the variation in the amount
of economic freedom enjoyed by the people
within that country.
The second model (II) regression results are
interpreted that the independent variable,
GDI, is positively correlated to the
dependent variable, WPI, which was
previously hypnotized from the theory. The
problem of a double negative does not arise
in this model, due to reading these indices as
one might intuitively expect. As the value
of GDI increases, there is greater income per
person in that country. As the value of WPI
increases there is more access to water
within the country. Less "water poverty''
exists in the country. Hence, the positive
coefficient of 0.00022 for the GDI variable
indicates that as income levels increase
within a country there is more access to
water, and less ''water poverty." Although
this relationship is only established with an
R2 of 0.32 for the 109 countries, one should
take note of the high level of confidence that
this model exhibits with an F-value of 52.91.
CONCLUSIONS
The authors are pleased to report that
economic theory once again has predicted

that markets, supported but not encumbered
by excessive government activity, lead to
better conditions for the human population
over which they hold sway. Specifically, we
have tested two models with modem
statistics and have determined that as people
are freer from their government they
increase their economic conditions as
measured by gross domestic income per
capita. Also as these economic conditions
improve, the amount of poverty associated
with the lack of access to water decreases.
When humans are free to improve their
economic conditions, one of those
conditions they choose to improve is their
access to water. A policy conclusion that is
easily reached is that one means of
improving humanity' s conditions with
respect to access to water is to promote
economic freedom on a global basis
(Britton, Ford, Gay, 2004).
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MANAGING WATER RESOURCES
IN DEVELOPING COUNTRIES: A
PRIVATE SECTOR
PARTICIPATION APPROACH
Rashid B. Al-Hmoucf

ABSTRACT This paper examines private
sector participation (PSP) as a relatively
new approach available for policymakers in
developing countries to improve the
provision ofservices in the water and
sanitation sector and to conserve scarce
water resources. The paper looks at the
different PSP options and the responsibility
of both the private and public sector and the
assumed level ofrisk under each option.
The paper concludes that by creating an
enabling environment for the right PSP, the
private sector has the potential to mitigate
inadequate service provision, conserve
water resources, and promote equitable
distribution ofwater.
KEY WORDS: Water; Water and sanitation
sector; private sector participation.

INTRODUCTION
Many developing countries are experiencing
significant growth in their populations and
economies. Governments of these countries
are left _with the daunting task of securing
safe, rehable, and affordable water for their
citizens. This is particularly true when
c?ns.idering the rising urban population,
s1gmfi~an~
rural-to-urban
migration,
reduction m the assistance for water services
by donor nations and international agencies,
decades of poor public management, and the
lack of governments to raise the capital
•Assistant Professor of Economics at Texas Tech
University, Lubbock, TX, 79409-1014. rashid.alhmoud@ttu.edu

required for operations, maintenance, and
expansions of services in the water and
sanitation sector (WSS).
Technological progress has made it
economically feasible to invest more in
water delivery systems and increase WSS
coverage. Nonetheless, there are still more
than 1.9 billion people lacking access to safe
drinking water, and more than 2.9 billion
people lacking access to adequate sanitation
facilities (Finger and Allouche, 2002).
In developing countries, the provision of
water and sanitation has traditionally been
the responsibility of the public sector. The
private sector was not directly involved in
the water sector given the public good
nature of water, its basic need
characteristics, and the perception that the
private sector would monopolize the service.
More recently, however, there has been a
clear move in developing countries towards
accepting private service providers who
compete for the right to finance, build, and
operate WSS facilities in the form of Private
Sector Participation (PSP). This newly
formed consensus has been emerging in
recent years on policies for managing water
resources, in general, and on water and
sanitation provision in particular. This
consensus derives its guidelines from the
1992 Dublin International Conference on
Water and the Environment (known as the
Dublin Principles), which calls for treating
water as an economic good, and adopting a
participatory approach to managing water
resources. Recent data lends support to this
new vision of managing water resources. In
fact, it is estimated that over 90 PSP's were
adopted by 35 developing countries by the
end of 1997, with total cumulative private
expenditures in WSS rising from $279
million in the period 1984-1990 to $25
billion during the 1990-1997 period (Silva,
Tynan, and Yilmaz 1998).
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Privatizing the WSS sector changes, to a
large extent, the role of water management
authorities in the country and requires a
comprehensive revision to its existing
institutions, regulations, and general water
policies.
Such process forces a
reconsideration of the role of the state. It
requires, not only the government's
withdrawal from many water-related
activities, but also a change in the nature of
skills, knowledge and experience of public
sector employees. In the WSS sector, all
experiences show that privatization does not
just stop at the transfer of assets, but
requires continuing managerial actions
within the public sector.
THE NEED FOR PSP

The failure to provide basic water and
sanitation needs to urban areas by the public
sector . in many countries has spurred a
number of shifts in the doctrine of providing
such services.
Many water resources
specialists and managers now call for
increased role of the private sector, more
decentralized scheme in water management,
a shift away . from development to
management of scarce water resources, a
greater degree of cost recovery, and a
greater
public
and
stakeholders'
participation.
Proponents of PSP in the sector argue that
the private sector is in a better position to
undertake the type of investment necessary
to expand, maintain, and operate water
infrastructure. The cost of providing the
service, especially to urban population, is
expected to increase by as much as fourfold,
which will render the public sector unable to
keep up with demand (Briscoe, 1995).
Many factors contribute to the anticipated
increase in service provision cost. First, as
the population becomes more urbanized, the
existing low-cost technologies will not be

able to absorb and serve dense population
centers.
Additional investment in the
infrastructure will be needed. Second, many
developing countries are categorized as
either water-scarce or water stressed
countries. Even in countries where scarcity
is not a problem at the national level, there
are many examples of cases where scarcity
at the local level, or at various times of the
year, does exist. Consequently, moving
large quantities of water from areas where
water is available to areas where it is not
requires a tremendous amount of
investment. Add to this the fact that cities
naturally resort to the least expensive
sources of water first, and then move to
more expensive sources as demand for the
service rises.
The second case for PSP in the WSS sector
is that allowing for privately owned
monopolies to operate, with strict
government regulations, will result in an
increase in economic welfare (Bhaskar,
1992; Briscoe, 1993; Caves and Christian,
1980; OECD, 1991; World Bank, 1992;
Willig, 1993). The bases for this argument
stem in part from the belief that involving
the private sector reduces political
interference in the decision-making process
regarding tariffs and appointment of
personnel, and provides much needed
managerial
autonomy.
Secondly,
transferring property rights from public
hands to private hands minimizes cost and
achieves efficiency gains. This is due to the
fact that owners of factors of production in
the private sector are few and easily
identified, and thus they have the incentive
to enhance efficiency in the production of
goods and services. Thirdly, when the WSS
services are in public hands, managers are
tempted, and able, to prevent potential
entrants from competing with them by
forming a regulatory framework that would
ensure maximum benefits to them. Finally,

2004 Volume XX

30

International Center for Arid and Semiarid Lands Studies
the private and public sectors differ in terms
of funding sources. While the private sector
raises its funding from the private financial
market (which forces it to abide by the
financial market's discipline), the public
sector often gets its funding from the state.
Even in cases where the public sector raises
funds through the private capital market,
these loans have to be guaranteed by the
government or other lending institutions
(i.e., the World Bank). In either case, the
discipline imposed by the financial market is
lost.
WHAT ARE THE PSP OPTIONS?
A wide range of options is available for PSP
in the WSS sector. For a long time, France
and the United States were the only
countries
with
extensive
private
participation in the sector. More recently,
however, more developing countries have
adopted such an approach, particularly in
urban areas (see Table I), and have started
to accept bidding by private companies to
reform their ailing water and sanitation
infrastructures.
There are many institutional options for PSP
in the water sector. These options range
from almost completely public sector
responsibility (i.e., management and
services contracts, to joint responsibility
(i.e., concessions and leases), to completely
private responsibility (i.e., divestitures).
With each option come various degrees of
responsibility assumed by the public and
private sectors (see Figure I).
The choice of participation is determined by
the government, and is dependent on the
state of the WSS sector and the institutional
and regulatory weaknesses, or strengths, in
each country. The different options can be
classified as follows:

Table 1. Private Sector · Projects in
WSS Sector in Developing Countries,
1990-2001
Type

Number of Dollar
Amount
Project
(in $US)

$25.I
billion
$6.4 billion
BOT contracts 71
$0.18
44
Management
billion
contracts
$5.6 billion
19
Divestitures
219
$37.3
Total
billion
Source: World Bank, PPI Project Database
Concessions

85

Service contracts
They are the simplest form of PSP. They
involve a transfer, by means of a fixed-term
contract, of responsibility for a specific
service or infrastructure operation .· and
maintenance. Service contracts are usually
fairly limited in scope and cover specific
activities, i.e., metering, billing, or
equipment maintenance.
The potential
benefit of such arrangement are cost saving
and efficiency improvement. Countries that
have awarded such contracts include Chile,
India, Jordan, Mexico, and Paraguay.
Management contracts
The private sector assumes greater
responsibility in this case. The public sector
passes management and operational control
of an enterprise to the private operator for an
agreed period. These contracts transfer full
managerial control to the private sector, with
the freedom to make day-to-day decisions.
The public sector retains full ownership and
the responsibility of capital expenditures and
maintenance, while the private company
supplies only management and technical
skills. Various compensation packages are
used, which include annual fixed fee, a fixed
fee plus cost, fee as a percentage of profit,
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incentive payment based on increased
production and profitability, etc.
The
incentive for the manager to increase
efficiency is, therefore, dependent on the
compensation package. Countries that have
awarded this type of contract include
Dominica, Gaza, Mexico, Poland, and
Trinidad and Tobago.
Lease contracts
In this case, the government awards the

private company an exclusive right (known
as franchise or license) to use its facilities to
conduct business for a stipulated period of
time at a specified amount of rent. The
ownership of resources remains with the
public, but the private operator receives full
operational and financial control of assets.
Expenditures on fixed investment, such as
system expansion, remains with the public
sector. The private firm is responsible for
financing working capital, maintain and
repair assets in use, and finance capital with
short production life.
Under a lease contract, commercial risk
arising from day-to-day operations can be
transferred to the private company. Thus,
such arrangement offers the contractor
strong incentives to improve efficiency. The
performance of the private sector is
evaluated using monitoring and regulatory
benchmarks outlined in the contract.
Examples of lease contracts are found in
France, Guinea, Poland, Senegal, and Spain.
BOT contracts
Under these contracts, the government
awards the private firm a long-term
concession to build, operate, and transfer a
water project, such as a water treatment
plant or groundwater extraction and delivery
projects. During the time of the concession,
the government retains all regulatory and
monitoring roles.
The contract is
sufficiently long to allow the private

company to recover its capital expenditures.
At the end of the contract, the private
company transfers the system to the public
sector often at no charge. The advantages of
a BOT contract include the ability to attract
private capital, improvements in system
efficiency, and cost reductions. There are
many variations to BOT concessions.
Examples are BOOT (build, own, operate,
and transfer), BBO (buy, build, and operate),
BOMT (build, operate, maintain, and
transfer), and BROT (build, rent, operate,
and transfer). Argentina, China, Jordan,
Malaysia, and Mexico are only few
examples of countries with major BOT-type
projects.
Figure 1.
Types of Institutional
Forms by Degrees of Public and
Private Sector Participation
Public Provision

Low

Service Contract
Mgmt. Contract

Leasing
Concession

shared
ownership
High
Divestiture

Role of
Market
Incentives

Degree of
Private Sector
Responsibility

Source: Adapted from Kessides, 1993
Concessions
These long-term contracts grant private
firms an exclusive right to operate and
maintain the entire system, and give them
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the responsibility for investment and system
expansion. All financial and commercial
risks are transferred to the private sector, but
the duration of the contract is long enough to
allow the concessionaire to recuperate all
capital expenditures.
The role of the
government in this case is to maintain
control over service provision through
monitoring investment plans and their

implementation, monitoring service quality,
and regulating tariffs that the company
collects directly from customers in this case.
To ensure compliance, the government can
impose penalties if specific targets or
standards established in the contract are not
met. Examples of countries with long-term
concessions include Argentina, Brazil, Ivory
Coast, Morocco, and Philippines.

Table 2. Responsibilities of Different PSP Options
Option

Asset
Ownershi
p

Operation
&
Maintenanc
e

Capital
Investme
nt

Commercia
lRisk

Usual
Duration

Scope of
Contract

Service
Contract

Public

Public &
Private

Public

Public

1-2 years

Meter reading,
collection of
bills, leak
repairs, etc.

Management
Contract

Public

Private

Public

Public

3-5 years

Full System

Lease

Public

Private

Public

Shared

8-15 years

Full System

BOT/BOOT

Private

Private

Private

Private

20-30
years

Bulk supply,
wastewater
treatment plant

Concession

Public &
Private

Private

Private

Private

25-30
years

Full system

Joint
Venture

Public&
Private

Public&
Private

Public &
Private

Public&
Private

Indefinite

Full system

Divestiture

Private

Private

Private

Private

Indefinite

Full system

Source: Adapted from Kessides (1993) and Saghir, Schiffler, and Woldu (1999).

Joint Public-Private Ventures.
These
arrangements entail the construction of a
separate corporate entity in which the
responsibility of service provision is shared
by the public and private sectors. These

agreements provide greater cooperation
between the public and private sectors,
which, very often, leads to efficiency
enhancement through the use of private
managerial skills, the ability to raise funding
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from private sources, and through the
application of risk management and market
feasibility analysis.
Furthermore, joint
ventures allow the government to play a role
that otherwise wouldn't have been possible
(i.e., seek profit, raise funds, avoid caps on
public borrowing limits, etc.). Examples
include Chile, Dominica, and Brazil.
Divestitures
This means that the ownership and
responsibilities are transferred to the private
sector, with the government maintaining its
regulatory control over the industry. The
process can be achieved via the sale of
shares, the sale of physical assets, opening a
state-owned company to new private
investment, and a management or employee
buy-out [Vuylsteke, 1988]. There are many
arguments highlighting the potential gains
from divestitures both from theoretical (e.g.,
Vickers and Yarrow, 1991) · and empirical
(Galal and Shirley, 1994) perspectives.
Examples
of countries that have
experimented with this option include Chile,
England, Thailand, and Wales.
Table 2
below summarizes the responsibilities,
scope, and usual .duration of each type of
PSP.
COMMON MISCONCEPTIONS
Despite the prospective benefits of PSP in
the WSS sector, governments, and the
public, often have concerns as they set out to
involve the private sector. These concerns
stem
from
some
commonly-held
misconceptions regarding the adoption of
the new financing technique.
•

Privatizing the Water Sector is Confused
with Privatizing Water

In many developing countries, especially in

the Middles East and North Africa where
Islam is the predominant religion, water is
believed to be a gift of God and, thus,

should remain in public hands. No entity
can proclaim private ownership of the
resource. Only water that is placed in a
private receptacle or container by means of
capital and labor belong personally to the
person who undertook that enterprise.
To insure public acceptance of PSP, and
consequently improve its likelihood of
success, the government needs to prepare
the public prior to awarding any contract
through awareness campaigns, and clarifies
the difference between privatizing water
services and privatizing water.
PSP
constitutes an approach to introducing
private management into public service
through long-term contractual agreements
between the operator and a public authority.
Privatization, on the other hand, means
transferring a public service to the private
sector for it to be managed in accordance
with market forces and within the
framework of an exclusive right granted by
the public authority (United Nations
Economic Commission for Europe, 2000).
None of the options discussed above (except
divestitures) entails private ownership of
water resources or privatization of the WSS
sector. Even in the case of contracts with
long durations, the ownership of water
resources per se may never be transferred to
the private sector.
•

The Welfare of the Poor is Jeopardized

One of the most commonly used arguments
against PSP in the WSS sector is that
involving the private sector in the provision
of water and sanitation is detrimental to the
welfare of the poor. The basis for this
argument is that with privatization, the poor
lose government subsidies, which they are
eligible for under public provision of the
service. Proponents of PSP provide a
counter-argument by showing that since the
poor are not linked to the water
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infrastructure, and only those who receive
piped water get the subsidy, the poor end up
paying between 5 to 100 times more for
water than the rich. Consequently, it is the
rich who benefit more from water _and
sanitation subsidies [Al-Hmoud and
Edwards, 2004; Briscoe, 1995].
The fact that only a small percentage of poor
people benefit from · the subsidy does not
mean the government should abandon them.
There are real world examples of countries
with innovative approaches to addressing
the financing needs of the poor. One of the
most successful systems is the ''water
stamps" system implemented in Chile. Prior
to moving towards private water utilities,
Chile addressed the problem of low-income
water users by using subsidized social
tariffs. The private sector, which assumed
the responsibility of water and sanitation
provision during the 1980's, did not have the
incentive to serve the poor because of these
low social tariffs. The Chilean government
addressed the problem by acknowledging
the legitimate needs of poor people, and
removing social policy from the private
utility. The mechanism for doing so has
been the introduction of a "water stamps"
system, whereby the government explicitly
subsidizes water services, with distribution
done at the local level by authorities that
target subsidies to the poor.

•

Private Provision of Water and
Sanitation Will Result in Higher Water
Tariffs

ments in these countries find it impossible to
attract the private sector to operate and
maintain the system. Furthermore, political,
social, and economic pressures make it very
difficult for the government to raise water
tariffs drastically while still providing lowquality service just to attract the private
sector.
To overcome this, some countries, with the
help of the World Bank, designed programs
to prevent water tariffs from increasing
significantly before the quality of the service
is improved. As a pilot project in Guinea for
example, the government attracted the
private sector by paying the company part
from water tariffs, part from its revenues,
and part from World Bank credits (Briscoe,
1995). After the service was improved, the
proportion of the cost paid by water tariffs
was gradually increased.
KEYS TO SUCCESSFUL PSP
In terms of how successful is the private
sector in achieving its goals, it is important
to note here that PSP is not a miracle cure
that immediately and easily solves all heavy
investments or public service problems for
public authorities by transferring their risks
to a private partner. Nevertheless, there are
critical elements that form an enabling
environment in which PSP is more likely to
succeed. Many specialists in this field agree
that the prerequisites for a successful PSP
include the following:

•
In most cases, tariff increases are
unavoidable consequences of improved
services and of the need to develop costly
sources for growing populations. The WSS
sector in developing countries can be
described as a system that provides its
customers with low-quality service at a low
price. Due to low water charges, govern-

Improve investment climate and reduce
risk perception

Investment climate and the perception of
risk are determined by factors such as
macroeconomic stability, policies that
promote profit, respect to due process in the
solution of conflicts at the judiciary, sound
exchange rate policies, etc. When such
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factors are not present, strong political
commitment (see below) can be perceived
by the private sector as a reasonable
substitute. Additionally, if the judiciary
system is too slow or unpredictable, conflict
resolution mechanisms can be incorporated
in the contract to mitigate the perception of
risk.
•

Political commitment: clear stable
perspective and political will

A government that considers launching PSP
must announce firmly its intention to do so
in an unequivocal manner. The private
entity needs to realize that no contract
should have to be renegotiated with
successive
governments.
Political
commitment at the highest level can be
shown by hierarchy of legal instruments to
put in practice a partnership with the private
sector.
Committed governments use
contractual instruments that correspond to
the level of private participation. For
example, concessions in the WSS sector in
Chile are awarded by a supreme decree,
where the president himself signs the
contract.
•

Appropriate
framework

legal

and

legislative

It must be stressed that over and beyond the

government making clear the political will
to embrace PSP, a clear and stable
legislative framework is essential. There
should be a clear law on commercial
contracts, laws governing the specific
powers that determine the use of the assets
required for the project, etc. Clearly defined
institutional responsibilities provide a clear
picture to the private sector, which, in turn,
minimize financial risks. Furthermore, one
of the main aspects the private sector
examines before a possible partnership with
the public sector is the legal environment in

the country. Foreign long-term investors see
it necessary for a country to define stable
legal rules.
•

Clear rules for water and sanitation
tariffstructure

There should be a clear rule for setting and
adjusting tariffs, and they should be
embodied in specific laws or legal
instruments. The private sector uses these
rules to make financial forecasts and assess
the admissibility of a particular project.
Unclear rules will raise financial
uncertainty, which may force the private
company to increase water tariffs
significantly and unexpectedly after
reaching financial closure with the
government.
•

Comprehensive and reliable information

Before embarking on involving the private
sector in the management of water and
sanitation, detailed technical studies that
encompass the sector' s current situation and
the need for financing should be prepared by
a team of engineers, economists, and
environmentalists in the country. These
technical studies help the private sector in
conducting their feasibility studies, and,
thus, reduce any uncertainty or risk
associated with the project. The better is the
quality of the information, the more likely it
is for the private sector to enter into a
successful partnership with the government.
CONCLUSION
Private Sector Participation in the WSS
sector has the potential to generate a number
of social and environmental benefits for a
number of reasons, including its potential to
increase efficiency within the sector and
increase much-needed levels of investment.
Poorer households may gain access to
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affordable services from which they have
long been excluded. Furthermore, adverse
public health effects of inadequate service
provision may be mitigated, and wastewater
collection and treatment levels may be
increased.
Taking
into
account
intergenerational equity, PSP may succeed
in conserving scarce water resources for
future generations.
The extent to which these and other benefits
are realized, however, is dependent upon the
type of PSP adopted, the means by which it
is introduced and the effectiveness of the
role played by public authorities and other
organizations. While actual PSP cases do
not provide any hard and fast rules on how
best to ensure that social and environmental
objectives are realized, they do provide a
solid basis to ascertain which issues are
most important and warrant further attention
from public authorities, private operators,
development agencies, NGOs and other
bodies.
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DECISIVE PROCESSES IN THE
FRAGILE ECOLOGICAL AND
ECONOMIC SYSTEM IN THE
SUDAN SAVANNA OF WEST
AFRICA
Werner Fricke*

ABSTRACT: Rising ecological and socioeconomic problems in the Nigerian part of
the Sudan Savanna in West Africa are
indicated by soil erosion, aridification, and
migration ofpopulation, resulting from
overfarming caused by population pressure
and modem land use techniques not adapted
to the semi-arid climate. Decrease of
rainfall caused by deforestation in southern
zones aggravates the critical situation.
Those misled activities have to be seen as a
typical geographical interaction of local,
regional, and global human and physical
factors.
KEYWORDS: Aridi.fication in semi-arid
climate - in-adapted land use practice population pressure - inter-zonal climatic
and global economic impacts.

FOCUSING THE PROBLEM
The problem to be reported became evident
by analysing the change in land use and land
forms during fieldwork in NE Nigeria,
especially in the Gombe State from 1961 to
2001, especially since 1988 as part of an
interdisciplinary team. Typical indicators of
aridification - a term coined by De Ridder,
Stroosnider et al. (1982) - are visible: crusts
on former farmland, sheet-erosion, and
head-cuts on surfaces bare of vegetation
cover. Impressive gullies of more than 15-m
• Dept. of Geography, University of Heidelberg,
Berliner Str. 48, 69120 Heidelberg, Germany.

depth having developed during less than
forty years are vast signs of this process of
desiccation. On the one hand, heavy
downpours during the short rainy season
were obviously responsible for this damage
but, on the other hand, one has to take into
account the change in human activities.
By applying the term 'aridification ', Brunk
(2000,9) spoke of "degradation"; our team
strictly opposes to refer to this process as
'desertification' and restricts that term - as
the majority of the scientific community - to
the Sahel zone at the border of the desert,
which is some hundred miles to the North
and more often seen as a more or less
irreversible process (Mensching, 1990, 4;
Mainguet, 1999, 249). However, similar to
desertification, this paper will reveal that
both agents, physical as well as human
factors, interact in producing such dangerous
damage to rural societies where land is
already scare as well as to fast growing
urban areas.
Human geographers have attributed the
rapid increase of an indiscriminate extension
of farmland to a rapid growth in population.
An important source of local information is
derived from mapping the development of
settlements and agricultural land use during
the last generation and by interviewing
farmers in the field, assisted by monitoring
the change in land use by remote sensing,
i.e. aerial photography and satellite imaging.
In a country without accurate population
census or registry of land ownership by
governmental authorities there are not many
sources of documentation available for
research. Only the two relatively thorough
population censuses of 1952 and 1991 may
be used for reconstructing regional
population development and growth rates in
the individual districts as they document the
change on a local, and meso-regional level.
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Even in this case painstaking efforts had to
be made to reconstruct the historic
development of district boundaries during
this epoch.
Physical
geographers
analyzed
the
peculiarities of the savanna climate,
especially the rainfall-events in relation to
the strength of the erosion process on
different soils during the farming season.
Furthermore, together with archeologists
and archeobotanists, they were able to date
decisive
landscape-forming
processes
related to stratigraphic features and by
radiometric methods. They correlated the
geomorphic
development during the
Holocene with the historical epochs revealed
by African historians based on oral tradition
and linguistic analysis.
PHYSICAL AND HUMAN
GEOGRAPHICAL SETTINGS IN THE
SAVANNA OF WEST AFRICA
Climate
Rainfed agricultural production in the
savanna is determined by the strict contrast
between dry and rainy season under the
directive of high temperatures. A mean
annual temperature of 28.3°C (monthly
values at 24°C in January and 32°C in July)
were registered in the center of our study
area Gombe State/NE-Nigeria by , the
meteorological station at Dadin Kowa (alt.
230 m, 10°N, 11°30'E) at the banks of the
Gongola river. This implicates that over an
open water surface of a lake one would
expect an annual evaporation of 2,600 mm
(i.e., 2,600 liters/m2) but on the average only
755.8 mm of precipitation on 40-60 rainy
days per year. The high rate of evaporation
is only exceeded by rainfall during 5 1/2
months from April till September (Brunk
1998).
Farmers in the Sudan Savanna often must
cope with high fluctuations of annual

rainfall, e.g. in Biliri, 50 km south of
Gombe, extremes of low 364 mm contrast
with highs of 1,408 mm, the annual average
between 1977-1995 having been determined
at 834 mm. This range has to be bridged by
farmers. Vulnerability results from the
uncertainty of the onset and duration of
rainy periods during the growth phase of the
crops. Dry spells early on in the growing
season makes replanting necessary - a loss
of capital and labor (Brunk and Schneuider
1998).
The same may happen as a result of soil
erosion because the high erosive dynamics
of the early rains on barren soils leading to
splash-erosion. Farmers may loose parts of
their farmland to channel flow leading to
gully erosion. According to measurements
on ten test plots over five years
(Moldenhauer and Nagel quoted m
Balzerek, Fricke et al. 2003) the
displacement of soil particles correlates
highly to rainfall events with more than 10
mm and an intensity of more than 0.2
mm/min occurring in 70% of cases in
April/May. During that period the widelyspaced young millet and maize plants do not
effectively cover the
soil surface.
Exceptionally heavy downpours of 60
mm/day can be expected each second year
and 100 mm/day each fifth year.
Soil
The average Sudan Savanna zone soils are
thoroughly leached acrisol, ferric acrisol,
and ferric luvisol deficient in phosphorus
with an extremely low value of nitrogen for
plant production. The southeastern comer of
Gombe State, however, has fertile while not
easily workable hydromorphic vertisols
(black cotton soils), having been greatly
favored since the introduction of ploughs
and chemical pest-control of tsetse flies
(Glossina morsitans) after the 1950s.
Only the eutrophic brown soils (cambiosol)
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in mountainous areas of the south, which
developed from volcanic ash cones and
basalt plateaus, are truely fertile and used for
plant production. However, relief features
limit their utilization by ox-plough farmers
(Fricke 2 1993, 25).

worked into ridges and furrows. After the
onset of rain, cereals are sown on the ridges,
weeks later leguminous crops like beans,
groundnuts, and bambara nut (Voandzeia
subterranea) as well as local cotton in the
furrows. Because of the poorness of the soil
the plants are widely spaced and the crops
have to be weeded several times in order not
to be overgrown.

Two Opposing Societies in North-Eastern
Nigeria
Even today, farming techniques differ in
northern Nigeria as typical for the Sudan
Zone of West Africa depending on
traditional structures: so-called 'Hausa
economy' and 'pagan economy' as coined
by the anthropologist C. D. Forde in 1946.
The latter mirrors the Moslem prejudice by
the former. The Hausa kingdoms in the
centre and the Kanuri Empire in Bomo, to
the east, around Lake Chad, are prototypes
of aristocratic societies in the Sahel and
Sudan zone. They are hierarchically
structured, traditionally ruled by a divine
king, while now, since Moslem conquest of
the Hausa kingdoms two hundred years ago,
they are under the theocratic rule of an emir.
The Kanuri are proud of an even longer
Moslem rule under a shehu (sheik). As a
result of the division of labor (crafts and
trades mainly in fortified towns, farming in
villages) the population increased especially
around the fortified settlements. Links to
Mediterranean economies were established
through caravaning, forming an African
outpost of the Oriental-European axis.

In the special case of Gombe the Moslem
Jihad Fulani, who conquered smaller local

Land on level terrain was cultivated by a
system of permanent to semi-permanent
methods by using short hoes. The working
capacity of a farmer's family limited the size
of their plots, which were more or less
rectangular shaped and bound by banks of
grass and shrubs restricting soil erosion by
wind and water. Manuring on smaller plots
in neighborhoods of towns and compounds
allowed continuous cultivation. At the
beginning of the farming season the soil is

kingdoms and tribes in the northern part of
this region and settled on the banks of the
river Gongola, led to the foundation of the
Emirate. Fulani cattle breeders settled in the
southern part of the region extending the
Gombe Emirate by force even years after the
British conquest and pacification in 1903.
Besides their traditional herding, they
introduced marginal subsistence farming by
slave labor. For a better control of the
independent tribes in 1919 the British
administrators shifted the administration of

A variety of fruit trees (many of which being
nitrogen-fixing leguminous trees) were
common, a reason for the term 'orchard
savanna'. Towards the outskirts of the
village the area was increasingly dominated
by a less-permanent type of farming, i.e.,
rotational shifting cultivation and in the
vicinity of common grazing in the savanna
area, even a sporadic slash-and-bum took
place. There, temporary fields were worked
for two or three years by hoe before they
reverted naturally to grazing and secondary
brush. Under this practise the proportion of
barren soil surface in a village was limited
and therefore the runoff restricted. But even
this type of economy - according to
geomorphologic findings, based on dating of
the stratigraphy of sediments and artefacts,
and on radiometry - caused soil-erosion in
the southern Gombe State during medieval
times.
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the Emir of Gombe from Gongola some 60
miles south, but even after the demarcation
of the boundary in 1922 indigenous 'pagan'
tribes were dislocated. Because of the socioeconomic particularities and the wellreasoned planning and layout of Fulani and
Kanuri agro-pastoralists settlements ruled by
Fulani District Heads under the Emir of
Gombe, the term 'Fulani colonization
region' was coined by the author (Fricke
2 1993, 165).
THE AGRARIAN REVOLUTION
RESULTING FROM THE
INTRODUCTION OF OX-PLOUGHS IN
THE 1950s
The traditional land use technique by hoeing
was revolutionized by the introduction of
ox-plough cultivation through the British
administration in the early 1950s, ten years
before independence, in order to promote
the cultivation of cotton for export. One aim
was to provide the local populace with
higher income to sustain self-government.
Plough cultivation, in the best case, may
reduce required labor input by 100 manhours per acre (Tiffen 1975). However, in
contrast to temperate climate where
ploughing brakes up the mineral structures
of soil particles, tropical soil ploughing does
not increase fertility as soils are heavily
leached by chemical reaction at high
temperatures. In addition, the disturbance of
the soil-surface increases the soil's
vulnerability to erosion. Mainly farmers
from the Hausa economy adopted this
ploughing technique having traditionally
been herders of zebu by transhumant cattle
husbandry.
Already in 1960, the Gombe region was the
most successful cotton-growing area in
Nigeria, producing 16.5% of exports (Fricke
2
1993, 184). Already at that time first signs
of gully erosion in recently farmed areas

indicated an increase of erosive forces.
Nowadays, soil erosion has become a
serious problem, dissecting farm areas in the
newly settled areas. The beginning of that
process leading to decisive destruction of
farmland, can be dated through the evidence
of destruction of roads and demolishing of
bridges built between 1950-1960 even a few
years after their construction.
Degradation process became accelerated not
only by the increase of farmland, grazing,
and firewood collection, but also by the
newly created long-strip plots - a typical
tradition of plough farmers throughout the
world attempting to maximize the length of
furrows in order to minimize the number of
time-consuming breaks for U-turns with
their draught animals. These long furrows
enhance runoff of rainwater and thus the
erosive force of rainwater. In a number of
cases the new channels cut into the
groundwater horizon and induced additional
edaphical aridification of the surface.
THE UNSTRATIFIED CLAN-SOCIETY
Regions with so-called 'pagan economy'
preserve an older African culture. Up until
the 1930s, dense vegetation - often infested
by tsetse flies and sleeping sickness
(Trypanosomiasis) - and a hilly terrain
structure (Inselbergs) assisted them in their
resistance to the onslaughts of the slave
hunters from the north and even the British
troops. In contrast to the male-dominated
economy of the 'Hausa economy' , in the
unstratified clan-society women traditionally
farm the often terraced in-fields. The
important feature, even up until today, is as in most traditional African societies - the
spiritual meaning of the soil. As land is
inherited from the ancestors it has to be
preserved for the following generations.
Deeply based in religious belief, the women
carefully cultivate tubers like cocoyam,
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dwarf cattle were reared for ritual purposes
and the household income had to be
distributed
between
husband
and
wife/wives, the innovation of ox-plough
took same time till the men were able to
purchase beasts and ploughs and to change
to permanent farming after resettling in
down-hill areas (Bergdolt and Demirag
1996). There, some of the new settlers
converted to Islam and in their villages
women remained inside the house and men
-often boys- accomplished most of the farm
work.

intennixed with legumes and cereals on very
well-manured small plots. Besides terracing,
straw-covering on the small patches often is
used to prevent splash erosion at the
beginning of the rainy season. In rare cases
of erosive events, soil is carried back to the
terraces. That type of farming can be
characterized as an ecological agriculture on
cumulic anthrosols.
However, even forty years ago, men farmed
the outer fields on the plains in slash-andburn technique by hoe. As ploughs were not
very common, because -besides goats- only
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Figure 1: Annual population growth and the decrease of precipitation in the second

half of the 20th century (Fricke 2001).
Accelerated by the long furrows even here
erosive processes since have set in, and
without sufficient fertilization soils have
exhausted, indicated by the spread of Striga

spp.- a pest. Thus crop yields have
diminished towards zero, a catastrophe to
the smallholder family, as it increased their
physical and economical vulnerability. Since
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World War I, these people have become the
target of Christian missionaries mainly
Baptists from the USA. As the most
important result, larger parts of the
population received formal education, thus
forming a Christian middle-class m
otherwise Moslem towns.
VARIATIONS IN POPULATION
DEVELOPMENT AND LONG-TERM
REGRESSION OF PRECIPITATION

As mentioned before, information on
population development is limited to the
balance between two censuses per
District/LGA. The evaluation of tax-data for
adults may additionally help to understand
the change at the village level. However,
being aware of existing regional differences
in birth and death rates, I am rectified to
assume that significant differences in the
growth of population are mainly caused by
migratory processes. That assumption is
based on the evidence of the observations by
other field-workers and by myself, by
identifying specific LGAs of a dominant
emigration or immigration as well as in
villages studied. There are numerous factors
influencing the mobility of people in Africa
(Gould and Prothero 1975). In our case, the
availability of farmland and a higher
potential for successful rain-fed farming
dominates. The population of NE-Nigeria
(Bauchi and Borno State) increased between
1952-1992 from 2.94 to 8.30 million (=
+184%). The annual growth rate for Bauchi
State, with a more humid climate, ranged at
2.80% and for the more arid Borno State at
2.46%.
The southern LGAs of the Gombe State
-either characterized by immigration into
newly claimed areas on black cotton soils or
by their location inside the former
Independent Districts- experienced an
annual growth rate above the average of the

former Northern Region of Nigeria with
2.61 % by ranging between 2.9- 3.5% p.a.
Classification of the data for individual
Local Government Areas (LGA) into two
groups one above and one below average
(taken as that from the former Northern
Region of Nigeria) revealed an uneven
regional distribution (Fig. 1). The zone of
emigration near the northern border to Niger
and the sandy belt in Borno is marked by
very poor economies, the rapid growing
population having only limited access to
new farmland on soils with a extremely low
fertility. Furthermore, average precipitation
decreased during the last generation, as
shown by the southward shift of the
isohyets. The 500-mm isohyets is generally
assumed as an indicator for a reliable chance
of successful farming during most years.
During the last twenty years, a 125-km-wide
northern zone lost this predictability.
However, local studies revealed that the rate
of emigration must be even higher than the
deficit to the average growth suggest, as
parts of the emigrating population have been
replaced by immigrants from more arid
zones in neighboring Niger State.
Other parts in the northwestern direction
towards Kano were already heavily
populated and the number of landless people
had been very high. This situation has not
changed in Kano in contrast to other
neighboring, densely settled LGAs along the
Hadejia River, where the population
increase was enhanced by the distribution of
60,000 motor-pumps for irrigation of
vegetables.
In the case of Gombe State a low population
density in 1952 and the opening of virgin
land for ploughing allowed for additional
immigrant farmers, the black cotton soil
being freed from tsetse by spraying. The
population increase documented by the
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census correlates highly with our
observation of immigrant settlers in newly
established villages (Fricke 2001). The
result is the extension of farmland between
1964 and 1991, accompanied by·devastation
of natural savanna woodlands and Forest
Reserves as it is shown in an map for the
STRUGGLE OVER LAND USAGE AS
THE CAUSE OF POLITICAL
INSTABILITY
Physical soil deterioration is only one aspect
of the problem caused by land scarcity and
migration; equally important is the social
struggle between people over farmland
caused by the heavy influx of people from
Sokoto State in NE Nigeria and Kano State
in North Central moving into the sparsely
settled buffer zone between the Moslem
territory and the former so-called
'Independent Districts' which had been
spared from the political influence of the
Emirates by British administration. Since
World War I, as already mentioned, many
members of the 'pagan' tribes had been
converted to Christianity by Baptist and
Catholic missionaries who were forbidden to
enter the Emirates. Especially after World
War TI, the British administration organized
the downhill resettlement to preserve the
tribal land against northern immigrants. But
since independence in 1960, especially
under military government, a steady influx
of Moslem settlers took place creating
tensions over land ownership, as according
to customary law land is not a commodity
but belongs traditionally to the heirs of the
indigenous clan founders even if it is
actually not farmed.
This problem is not only restricted to
Gombe State as the same has also become
evident for many years in all those states
where Moslem territories border LGAs with
former hill settlers. The last pogroms in May
2004 between autochthonous Christianized

area around the village of Tulmi by Fricke
and Wolfbeill 1997. The population
increased from 13 taxpayers registered in
1961 to 320 taxpayers and 1156 inhabitants
in 1991, mainly by Hausa immigrants from
the North.
members of the Tarok tribe on the Jos
Plateau and Hausa and Fulani settlers led to
some hundred casualties on both sides.
Some 20,000 Moslem refugees were also
reported, and emergency laws were
installed. A wave of revenge set in motion a
pogrom against urban Christian traders in
the Kano metropolis, leading to 30,000
refugees. As many as 50,000 displaced
persons had to be cared for in camps in the
neighboring states.
Besides religious and ethnic rivalries, the
clashes are at least in part resulting from the
absence of a formal land cadastre in rural
areas, despite their existence in urban areas
after the declaration of the Land Use Decree
in 1979 (Udo 1979). Even in urban centers
ecological problems are based on the
indiscrimate deterioration of the natural
environment within urban perimeters as
evidenced by the example of the capital
Gombe of Gombe State.
GULLY-EROSION: A CAUSE OF
MAN-MADE HAZARDS TO URBAN
POPULATION
Under the British mandate the town of
Gombe, former center of an Emirate with
Division Headquarter in 1919, was relocated
south to the present site. In 1952, the town
had about 20,000 inhabitants, while in 1961,
at the beginning of the author's fieldwork
there, nearly 30,000 were counted with a
high percentage of farmers and cattle
rearers.
The administration's activities led to a
concentration of governmental services,

2004 Volume XX

45

International Center for Arid and Semiarid Lands Studies
forwarding foreign commercial interests.
The establishment of two cotton ginneries in
1962 effected the construction of the railway
connection to Jos, by its completion already
outdated by motor-vehicle transportion.
The vivid expansion of agricultural activities
stimulated the growth of the urban
population till 1986 to reach 130,000 people.
In the political struggle between North and
South the military rulers in 1996 created an
additional State in the North by carving the
Gombe Division out of the Bauchi State
containing a Moslem majority in the Emirate
but with a strong Christian minority living in
the former Independent Districts. The
installment of a fully functioning
governmental apparatus for this new state,
financed by petro-dollars, led as a result of
heavy immigration by civil servants and
their families to a population of about
300,000 inhabitants.
Following the colonial pattern of
Governmental Residential Areas the modem
quarters grew on the gentle slope of a
sandstone escarpment towards the periphery.
Neither water supply nor sewage systems
had been constructed after sealing large
surface areas. The encroachment of farming
activities as well as firewood cutting led to
additional runoff from the slopes - even a
Forest Reserve created in 1930 by the
British Administration was degraded
through 'urban footprints'. This led to
accelerated gully erosion in the former small
seasonal creeks - the easily accessible high
groundwater table, had been one reason
back in 1919 for establishing the new
community. The runoff destroys not only a
large number of traditional houses built of
mud-clay in the former town center,
inhabited by owners of lower social status,
but also many roads, bridges, and water
supply systems every year, and thus is
destructive to the live of all inhabitants.

Only 28% of the population, but just 9% of
the poor, have access to piped water, and a
high percentage cannot afford to buy water
from private tanks. Five percent share
traditional wells or even fetch their water
during the dry season from holes dug in the
sandy river beds. Merely 25% can afford
firewood, a.o. for disinfective boiling of
water before consumption (Balzerek, Fricke
et al. 2003). In this situation it would not be
appropriate to blame the urban poor for
devastating the savanna and even the Forest
Reserves by collecting firewood.
INTERRELATIONS OF REGIONAL
AND GLOBAL PROCESSES BEHIND
THE ECOLOGICAL CHANGES
The
specific
local
problems
of
desertification and aridification in the Sahel
zone and Sudan Savanna - as indicated by
soil erosion and crusts - have been traced to
be influenced by global impact on African
society. The Pax Britannica and simple
hygienic measures triggered a rapid demand
of farmland due to exponential population
growth, which in tum magnified by the
demand for land for producing cash crops
for the world market. Farming techniques
had to change from traditional fallow to
permanent land-use, leading to desiccation.
But the decrease of precipitation in the Sahel
and Sudan Savanna during the last decades
has worsened the situation. This has been
interpreted (Zeng
and Eltahir, 1998;
Nicholson, 2000) as resulting from the
disturbance of the monsoon circulation over
the rainforests of Guinea and the coastal
zones of West Africa south of the semi-arid
savanna zone. About 90% of the annual
rainfall of the Sahel and Savanna zones
derives from Squal Lines which gets their
humidity through the south-westerly
maritime air-masses from the Atlantic after
having passed on their way north-eastward
in a number of circuits of downpours and
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evapotranspiration processes (Tetzlaff,
Peters et al. 1988). In the rainforest zone, the
same process of population increase as ·to
the north had taken place, which led to
further forest clearings for farmland and thus
to the rapid reduction of the natural
vegetation cover. This volume and rate of
run-offs from downpours was thus
accelerated, which not only intensified soilerosion but also diminished the amount of
water available for evapotranspiration into
winds and thus decreased the probability of
rainfall in the Sudan and Sahel zone.
Another rain-reducing criterion may be the
obviously intensified dust blowout from the
expanding farmed surface area, which in
turn slows rain-producing monsoon winds in
moving north (Mensching 1990). Local
bushfires started by local farmers, hunters,
and pastoralists may additionally prevent
rainfall by the chemical reaction of water
vapor with carbon particles in the clouds.
A number of scientists support a model in
which effects of the huge energy and
chemical output of the industrial world,
especially Europe, are responsible for the
expanding drought belt in West Africa
(Glantz 1976). Others have found
correlations with the El Niiio phenomenon
and drought periods in West Africa
(Mainguet 1999, 14). So most of the geoecological deficits under the label of
desertification and acidification are manmade and developed under the conditions of
the unfavorable regional or global economy
as..alrea~y Glantz stated in 1976. By a
wmng diagram, Schellnhuber (1998) tries to
show the complexity of the "SahelSyndrome" which is fully applicable to the
"Sudan-Syndrome" as well. That reminds us
of the geographical law of the
interconnection of all objects on earth. It is a
matter of scale to distinguish between e.g.
four stratas from the micro-, meso-, and

macro-regional level up to the global
viewpoint.
STRUCTURAL CONSTRAINTS
VERSUS SUSTAINABILITY
Possible countermeasures against erosion
may include reforestation of watersheds
contour ploughing on slopes, and application'
of manure as well as fertilizer. This would
likely stop the deterioration process of the
natural environment and stabilize farming
economies. The problem here is educational,
and the time frame until such measures
show effects in higher outputs.
For the production of manure cattle should
kept in stables and fed by fodder instead of
free-roaming. Grass cutting and weeding
competes for the farmer's available
manpower. Tropical grasses growing in
tussocks do not stop erosion as effectively as
creepers; seeds of the latter would need to be
imported with high distribution costs. The
benefit of artificial fertilizer is well known
to the farmers but too expensive, or in the
case of governmental subsidy difficult to
obtain for ordinary people - for reasons of
corruptive practice (Fricke, Heinrich et al.
2004).
For the local smallholder theoretically the
only way out of their economic dilemma
could be the 'Concept of Sustainable
Livelihood', propagated by the Department
for International Development (DFID 1999).
This is very similar to the concept brought
forward by Mortimore and Adams (1999)
resulting from extensive research on farmers
in northern Nigeria. They postulated a
number of 'endowments of a household'
consisting in four sectors, namely: natural,
economical, technical, and social resources.
DFID refers to the "access to different forms
of capital": natural capital, e.g., farmland,
water, and commons, human capital, i.e.
manpower, and their technical training or

2004 Volume XX

47

International Center for Arid and Semiarid Lands Studies

formal education. Social capital may differ
between social superiority or minority in the
village as well as social benefits through
mutual help and social security through
large families. Modem technology for
development needs to be affordable to and
manageable by poor farmers, and last not
least financial capital needs to be made
available in the form of subsidized loans and
credits. However, this requires a registered
cadastral land ownership. The same is the
case for contour ploughing, which requires
socially fair land consolidation. This should
be the responsibility of well-administered
governmental agencies. According to
experience, one may have to doubt the
practicability of such a bundle of tools.
On the other side, the framework of
suggestions by Mortimore and Adams
propose that households traditionally have
the flexibility to overcome climatically
induced natural hazards by existing
strategies
of adaptability. However,
according to the experience of 2002 on the
Mambilla Plateau, legal aspects and the
dominance of the Local Government
Authority is paramount. There, some 10,000
wealthy Fulani cattle-breeding settlers had
to flee into the neighboring Cameroon
Highlands because local people forcefully
claimed the land of their ancestors. The
Fulani had started to migrate into that
plateau about 110 years ago, attracted by the
absence of tsetse fly due to lower
temperatures, and by the favorable grazing
conditions as a result of shorter dry seasons.
The Fulani, however, failed to dominate the
Local Government Authority. In a
comparatively
similar
situation
in
Adamawa, the ruling Fulani aristocracy still
control land usage in favor of themselves
(Demirag 2003).
Relief of the overpopulated agricultural
sector by developing the industrial sector

seems unrealistic for the West African
Savanna within the near future because of
lack of infrastructure, technical know-how,
entrepreneurship, of trained labor force, and
of capital investment. Also, a culture of
proper maintenance of technical equipment
has to be established. Installment of
electricity and communication technology is
in progress. However, the intention of the
government to eradicate corruption will not
be easy, as the up- and downstream of gifts
is a tradition in African social life (Chahal
and Daloz 1999). Improved formal
education, especially for females along with
better hygienic conditions (public water
supply) would reduce child mortality, this in
tum reducing the high birth rate and
possibly with the effect of bringing some
relief to the competitive pressure on limited
resources.

SUMMARY
The rising number of ecological and socioeconomic problems in the Nigerian part of
the Sudan Savanna of West Africa urgently
needs to be discussed on international
platforms in the same way as has been the
case for the Sahel - prominent issues being
soil erosion on bare soil-surface as a sign of
aridification, or even desiccation of the
landscape. This development is caused by
increasing environmental destruction:
- caused by overfarming, overgrazing, and
firewood-cutting;
- resulting from additional population
pressure through immigration;
- based on new agricultural techniques not
adapted to the specific semi-arid
climate;
- enhanced by a decrease of rainfall in the
Sudan Savanna caused by the disruption
of monsoon circulation as a result of
deforestation in the south.
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These causes endanger the existence of rural
and urban areas alike. They need to be
perceived as a syndrome generated by actual
economic needs, forcing people to
overexploit their natural resources - not only
on a local but also on a regional level, and
governed by global economic developments.
These processes have been ruled by 'hard
facts' of global socio-economic scale, truly a
result of the historical unequal economic
productivity between . developing and
developed worlds.
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AN EXAMINATION OF THE MOST
RECENT ECONOMIC CYCLE
FROM AN ARID LANDS
PERSPECTIVE
Daniel Kuester"' and Charles R. Britton"'

ABSTRACT: On July 17, 2003, the
National Bureau ofEconomic Research
announced that the United States economy
had troughed in November 2001 following
the peak in March 2001. This makes the
2001 recession one of the shortest in US.
history being only eight months in length.
Whereas business cycles are defined in
terms of the overall economies the authors
ofthis paper investigate whether this
national recession was evenly shared among
the 50 states. In particular we examine the
economic performance ofarid/semi-arid
states with the humid/s emi-humid states.
Did the arid/semi-arid states economies
suffer more or less than the general U.S.
economy or was this truly a "national
recession " where states suffered equally?
After an extensiv~ review ofthe literature on
economic cycles, the authors analyze the
most recent economic performance and
conclude that the arid states economic
performance differed form the national
economy.
KEY WORDS: Business Cycle Theory,
Economic Recession, Employment, Arid
Lands.

INTRODUCTION
The "official" definition of a business cycle
as provided by the National Bureau of
•Department of Economics, Kansas State University,
Manhattan, KS 66506.
• Department of Economics, University of Arkansas,
Fayetteville, AR 72701.

Economic Research is : "Business cycles are
a type of fluctuation found in the aggregate
economic activity of nations that organize
their work mainly in business enterprises: a
cycle consists of expansions occurring at
about the same time in many economic
activities, followed by similarly general
recessions, contractions, and revivals which
merge into the expansion phase of the next
cycle; this sequence of changes is recurrent
but not periodic; in duration business cycles
vary from more than one year to ten or
twelve years; they are not divisible into
shorter cycles of similar character with
amplitudes approximating their own."
(1927, Mitchell).
Further analysis of economic fluctuations
has led to conclusions that cycles are
"pervasive"
and
"self-reinforcing."
Furthermore, these fluctuations must occur
in aggregate economic activity. The short
version of a business cycle definition would
be "the business cycle is a fluctuation in (1)
employment, (2) output, and (3) prices."
(1964, Hansen)
THE HISTORY OF BUSINESS
CYCLES
As pointed out in the introduction the
definition of the business cycle concerns
changes in aggregate economic activity.
"The most all-inclusive manifestation of
aggregate economic activity is the real
income, or output, of a nation. Closely
related thereto is the volume of employment.
As output and employment fluctuate, prices
will in varying degree change in response to
changes in aggregate demand and in
marginal costs. Changes in output and
prices together reflect changes in the total
money value of all goods and services
produced. The business cycle consists then
'
'
of fluctuations in: (1) employment, (2)
aggregate output, (3) prices, and (4) money
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value of the national product. Since the last
item - money value of the national product is a composite of the second and third items
- output and prices it can be eliminated from
the definition." (1964, Hansen)
Different
economists
have
devoted
considerable time and effort to the study of
cycles and their causes. One of the earliest
economists
to
study
the
cyclical
phenomenon was Thomas Robert Malthus.
Malthus was the first to discuss
underconsumption and a lack of aggregate
demand as a potential cause of a recession.
Malthus did not subscribe to Say's Law as
the other economics of his time did.
Malthus understood that output as well as
prices could fluctuate dramatically.
Other economics did acknowledge the
existence of business cycles and recessions
even when most economists dismissed their
existence.
Karl Marx assumed that a
capitalist society would undergo a type of
"cycle" which would lead to more and more
severe depressions until capitalism would be
doomed.
William Stanley Jevons' (1909) "sunspot"
theory of business cycles focused on the
relationship between weather patterns and
overall output in an economy. While
agricultural output would be the most
directly affected by weather patterns the
linkages that exist between agricultural
output and industrial output were strong
enough that overall productivity in the
economy could closely follow periods of
relative plenty and scarcity in agricultural
production. Jevons (and his son in later
works) discovered that an approximately
eleven year business cycle in England
appeared to exist and closely follow
agricultural trends. Jevons' empirical work
was important because he discussed the
potential existence of economic activity

potentially peaking and troughing every
eleven years at a time that was not
commonly being studied.
Jevons also
considered that psychological factors could
influence aggregate consumer demand in the
English economy. "From the sun which is
truly 'of this great world both eye and soul'
we derive our strength and our weakness,
our success and our failure, our elation in
commercial mania, and our despondency
and ruin in commercial collapse." (Jevons,
1909 d, p. 235)
John Maynard Keynes became famous for
his advancements in Malthus' discussion of
inadequate aggregate demand.
The
publication of the General Theory of
Employment, Interest, and Money (1936)
led economists to fully consider the
existence of insufficient aggregate demand
and therefore potential concerns with
business cycles.

MODERN BUSINESS CYCLE THEORY
The most important contributions to
business cycle study in the last century were
made by Wesley C. Mitchell and by Joseph
Schumpeter. Mitchell, who founded the
National Bureau of Economic Research,
primarily contributed to the empirical study
of business cycles and felt that
advancements in empirical study would lead
to improved understanding of business
cycles.
Wesley C. Mitchell was one of the first to
identify the existence of business cycles and
provide empirical data explaining when they
occurred. His Business Cycles and Their
Causes (1913) was a serious treatment of a
topic that had not received much
consideration in the past. Mitchell explicitly
discussed the tendency for economies to
decline, reach a trough and then recover and
expand. Mitchell felt that depression and
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more severe business cycles were more
likely in a society like the United States
where luxury goods and durable goods were
readily available.
People could delay
consumption of these goods when the
economic outlook was not promising.
Psychological factors in potential economic
growth were inherent in Mitchell' s
discussion.
Mitchell believed that
expansions were caused by the existence of
anticipated future profits which increased
investment and economic activity. When
there was overinvestment in a market or
credit was not readily attainable because
future expected profits were exhausted, this
would lead to an economic slowdown.
Mitchell further believed that the availability
of credit was extremely important in
stimulating an economic recovery or in
potentially stifling economic growth. He
felt that this availability of credit combined
with some cause for optimism would lead to
recovery from recession. Mitchell was first
to describe in detail a natural cycle of
economic downturns and expansions
because of this.
Business cycles were also described by
Mitchell as being widely distributed
throughout the economy. Many industries
are highly interdependent and prosperity in
one industry will directly affect another
industry. However, certain industries will
have more profit potential than others and
those industries would have more volatile
cycles than other industries. It would stand
to reason that the agricultural sector of the
economy and presently the service industry
would experience less dramatic cyclical
behavior than more urban areas particularly
those with significant manufacturing output.
This might imply that arid/semi-arid lands
would experience smaller fluctuations in
output during a particular recession if that

slowdown wasn't focused on some specific
industries.
STAGES OF BUSINESS CYCLES
Joseph Schumpeter explicitly defined the
four stages of a business cycle in Business
Cycles (1939).
Every economy had a
natural tendency to expand and then peak
followed by recession and finally a
bottoming out or a trough. Schumpeter
actually described three different business
cycles: one long (around fifty years), one of
intermediate length (seven to eleven years),
and one of shorter length (forty months).
The Great Depression was described as
occurring at the odd and unfortunate time
where all three of these business cycles were
at their minimum at the same time.
Schumpeter provided empirical evidence to
justify his claims in Business Cycles as well
as his theoretical construct.
Schumpeter believed that the primary cause
of business cycles or changes in a capitalist
economy occurred due to innovation.
Schumpeter
further
understood
the
importance of psychological attitudes and
supply shocks such as technological change
and war but focused on the innovator as the
key to economic activity. According to
Schumpeter; when innovation occurred it
would move the economy from a steady
state. The inevitable swarm of copies of the
innovation would lead to a rash of
borrowing and investment spending creating
a boom period. Eventually, prices would be
forced down due to the increased costs of
production by competition leading to
disappearing profits and declines in
investment with the inevitable contraction.
This process of disturbing the steady state
was accomplished by the innovator or
entrepreneur
and
called
"creative
destruction."
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Innovation would lead to increased profits in
the industry in which it occurred and in the
areas where that industry was located.
When
innovation
took
place
in
technologically
based
manufacturing
industries most of the boom and subsequent
decline took place in urban areas. This is
similar to our analysis of the recent
economic performances of arid/semi-arid
lands. Areas with different geographical
characteristics and different industry
structures have always responded in
different ways to economic expansions and
contractions. (Britton and Kuester, 2003)
RECENT ECONOMIC
PERFORMANCE
"The U.S. business expansion that started in
March 1991 and ended exactly a decade
later lasted more than a year longer than the
previous record - long 1961-69 expansion."
(2003, Kliesen)
On July 17, 2003 the National Bureau of

Economic Research announced that the
United States economy had its peak in
March 2001 and the corresponding trough in
November 2001. This makes it one of the
shortest recessions in U.S. history being
only eight months in length. The shortest
down turn was six months in 1980 and the
average contraction has been eleven months.
The 2001 contraction was both short and
shallow and bears a lot of commonality with
the July 1990 to March 1991 recession.
Both these recessions followed exceedingly
long expansions (120 months= longest and
92 months = third longest) respectively.
The most noticeable resemblance between
the two recessions is that they led to relative
"mild" recoveries with the major concern
being a lack of recovery in employment in
the most recent recovery. This is of concern
to economists and also to politicians with a
national election due in 2004. "The irony,

or course, is that the original 'jobless
recovery' (1990-92) has already been
replaced by another, more pronounced one."
(2004, Federal Reserve Bank - Cleveland)
Another term for the current ')obless
recovery" is the "concept of a 'stealth
recovery'. Basically, what this means is that
while gross domestic product grew in all
four quarters of 2002, the uneven
performance of the U.S. economy last year
didn't make many people feel like we were
steadily recovering from the recession that
began in 2001. That's because a number of
the economic developments that we
typically associate with a recovery didn't
occur." (2003, Federal Reserve Bank Atlanta)
Another report states: "the U.S. economy
has been expanding for the past two years,
yet, when one looks back over this period, it
feels like the economy has continued to
struggle and has not performed as well as it
should. In fact, while output rose in each of
the past eight quarters, employment declined
in all but one of them." (2004, Chicago Fed
Letter)
EMPLOYMENT - MARCH, 2001 DECEMBER 2003
The authors of this paper wish to address the
perception that the business cycles are
pervasive i.e. apply to all sectors of he
economy and all sectors of the nation. To
do this we analyze the ')obless recovery" as
it applies to the arid/semi-arid states versus
the rest of the United States. First, we
examine the payroll employment data for the
individual states and then look to see if
arid/semi-arid states suffered the recession
(March 2001 to November 2001) differently
than the U.S. in general. Next, we analyze
the economic recovery of arid/semi-arid
states versus humid/semi-humid states
(November 2001 to current - December
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2003): Another way of stating this is to ask
''whether the recent recession was a truly
'national' event, or whether it instead was
localized in just a few geographic areas."
(2003, Federal Reserve Bank- St.Louis)
Table 1 provides the data for payroll
employment for the individual state for two
time periods. The first time period is for
March 2001 to November 2001 (the most
recent recession according to NBER) and
secondly for the most recent recovery period
(November 2001 to current - December,
2003). The data is non-seasonally adjusted
to provide a greater detail in employment
changes for the two periods. Also provided
in Table 1 are the percent changes in
employment for the two periods. The most
important thing to notice is that during the
recession most states experienced a growth
(not loss) in employment. In other words,
aggregate output may have declined but
there w:as no corresponding decline in
It truly was a "mild"
employment.
recession.
Table 2 provides more in depth data. Only
fourteen states suffered an actual decline in
employment during the recession while most
experienced a growth in payroll employment
during this economic down turn. The
arid/semi-arid states are identified.
A
cursory glance seems to indicate they were
less adversely affected by the recession
versus the humid/semi-humid states. Most
detailed analysis will be provided later.
Table 3 provides the non-seasonally
adjusted payroll employment data for
individual states for the current economic
expansion (November 2001 to December
2003). It is worth noting that fifteen states
suffered employment losses during this
expansion that were greater than the states
suffering losses during the recession. Once
more a cursory glance indicates the

arid/semi-arid
states
had
greater
employment gains during the recovery.
AN ARID/SEMI-ARID - HUMID/SEMIHUMID COMPARISON

A comparison of the economic performance
of the arid/semi-arid states versus
humid/semi-humid states is provided in
Table 4. The states are ranked according to
their relative changes during the recession
and recent recovery. Certain observations
are obvious. First, the arid/semi-arid states
had an average rank of 18.5 with respect to
employment performance during the
recession. Referring back to Table 2 reveals
that only one arid/semi-arid state had
negative employment change during the
down turn (Montana), while the other
thirteen states had employment gains even
during the recession. The average ranking
for the humid/semi-humid states was 28.2
for the recession which was much higher
than the arid/semi-arid states (18.5). It
should be noted that the states were ranked 1
through 50 which produces a mean value of
25.5.
The employment behavior for the individual
states was just as revealing for the current
recovery (November 2001 to December
2003). Table 4 provides the data for the
recovery period for the individual states as
well. That states are once again ranked from
high to low for performance. With respect
to employment growth the arid/semi-arid
states had an average rank of 21.1 while the
humid/semi-humid states witnessed a
ranking of 27.2. Obviously the arid/semiarid states exhibited a much better ranking
with respect to actual employment growth
during a general economic downturn and
greater employment growth during the
economic expansion. It would appear that
the "jobless recovery" does not apply to the
arid/semi-arid states but instead may be
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more isolated in the humid/semi-humid
states.
CONCLUSIONS
Table 5 and Table 6 provide a summary of
the employment performance for the
arid/semi-arid states versus humid/semihumid states. The peak (March 2001) to
trough
(November
2001)
payroll
employment data is analyzed in Table 5.
The states were first ranked according to
employment changes. The states in the top
25 were compared with the bottom 25 of the
states which exhibited the "best"
performance during the recession (had
actual employment gains during the
downturn) ten were arid/semi-arid while the
other fifteen were humid/semi-humid states.
Further, of the 25 states suffering the worst
employment performance during the recent
recession only four were arid/semi-arid
states and twenty-one were humid/semihumid states.
Greater detail is provided by looking at the
percentages.
There are fourteen states
identified as arid/semi-arid states and thirtysix classified as humid/semi-humid states.
Table 5 shows that arid/semi-arid states
constituted ten of the best employment
performance states. But, this is 40 % of the
total states in this category. The most telling
statistic is that 71 % of the arid/semi-arid
states fell into the best performance
category. Obvious, the humid/semi-humid
states suffered to a greater degree during the
recession. They comprised 84 % of the
worst performing states (versus 16% for
arid/semi-arid states). It is obvious that the
arid/semi-arid states did not suffer the same
employment problems during the recession.
The recent economic
(November 2001 to
exhibits similar patterns
Table 6. Once more the

recovery period
December 2003)
as can be seen in
states were ranked

into two categories - those that had the best
performance during the time period and
those that did not. Of those states exhibiting
the greatest growth, nine (36%) were
identified as arid/semi-arid and 16 (64%)
Of the worst
were humid/semi-humid.
performing states, five (20%) were
arid/semi-arid states and twenty (80%) were
humid/semi-humid. What is more important
once again, is that 64% of the arid/semi-arid
states fell into the best
performance
category and only 5 or 36% were in the
worst performance category. Less than half
(44%) of the humid/semi-humid states were
in the best performance classification while
56% were in the worst category.
SUMMARY
The term "jobless recovery" does not seem
to apply to the arid/semi-arid states. First, as
seen by the payroll employment data these
states did not suffer significant declines in
employment during the recession (only
Montana
had
negative
employment
changes).
Secondly, during the recent
recovery the arid/semi-arid states also
exhibited more growth in employment than
the humid-semi/humid states.
The recent recession (March 2001 to
November 2001) did not adversely impact
the arid/semi-arid states to the same degree
as the overall U.S. economy. Furthermore,
the ''jobless recovery'' of the current
expansion is more applicable to the
humid/semi-humid
states
since
the
arid/semi-arid states have exhibited greater
employment growth.
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Table 1
EMPLOYMENT (Non-Seasonally Adjusted)
State
AL
AK

*AZ
AR

CA

•co
CT
DE
FL
GA

m

*ID
IL
IN
IA

*KS
KY
LA
ME
MD
MA
MI
MN

MS
MO
*MT
*NE
*NV
NH

NJ

*NM
NY

NC

*ND
OH
*OK
OR
PA
RI

SC
*SD
TN

*TX
*UT
VT

VA
WA
WV
WI

*WY

03-01
2031.5
291.3
2434.4
1180.3
16231.4
2256.3
1698.6
415.3
7623.2
4065.4
564.5
631.0
6107.3
2976.5
1545.8
1319.2
1866.0
1930.l
648.5
2693.l
3234.7
4879.5
2733.9
1244.3
2873.8
437.5
917.5
1033.0
671.8
4100.9
823.2
8674.3
3979.8
328.9
5537.5
1599.3
1686.l
5865.1
517.2
1860.8
389.0
2711.9
10004.4
1098.l
322.5
3536.7
2820.2
771.5
2848.6
258.4

• Arid/Semi-Arid States

11-01
2018.4
296.6
2491.1
1190.l
16268.l
2297.1
1688.6
419.3
7628.3
4057.5
564.0
650.7
6082.6
3000.6
1584.8
1330.8
1873.7
1923.4
654.3
2750.3
3281.1
4873.0
2807.8
1224.8
2863.4
436.1
928.9
1050.7
673.9
4129.1
824.0
8656.9
3929.0
330.8
5606.4
1625.2
1684.6
5936.6
528.0
1823.8
399.6
2763.7
10075.7
1117.5
329.7
3553.9
2795.9
779.6
2883.7
261.1

% change
-0.6
1.8
2.3
0.8
0.2
1.8
-0.6
1.0
0.1
-1.9
-0.1
3.1
-0.4
0.8
2.5
0.9
0.4
-0.3
0.9
2.1
1.4
-0.l
2.7
-1.6
-0.4
-0.3
1.2
1.7
0.3
0.7
0.1
-0.2
1.3
0.6
1.2
1.6
-0.1
1.2
2.1
-2.0
2.7
1.9
0.7
1.8
2.2
0.5
-0.9
1.0
1.2
1.0

12-03
2041.8
314.4
2537.5
1223.7
16562.1
2339.4
1689.2
404.9
7690.6
4211.1
587.4
646.2
6054.6
3031.4
1559.8
1410.9
1886.3
1926.0
656.2
2788.0
3271.1
4719.4
2778.2
1261.6
2827.5
446.5
947.9
1048.3
685.8
4223.1
847.9
8806.4
3907.6
337.0
5512.5
1595.4
1680.2
5902.6
539.0
1870.8
404.7
2743.9
10371.4
1166.3
340.4
3636.3
2916.8
752.3
2922.6
263.1

% change
1.2
6.0
1.9
2.8
1.8
1.8
0.0
-3.4
0.8
3.8
4.1
-0.7
-0.5
1.0
-1.6
6.0
0.6
0.0
0.3
1.4
-0.3
-3.2
-1.1
3.0
-1.3
2.4
2.0
-0.2
1.8
2.3
2.9
1.7
-0.5
1.9
1.7
-1.8
-0.3
-0.6
2.1
2.6
1.3
-0.7
2.9
4.4
3.2
2.3
4.3
-3.5
1.4
0.8

Source: U.S. Department of Labor, Bureau of Labor Statistics
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Table 2
Employment (Non-Seasonally Adjusted)
Ranked by Percent Change Peak (03/01) to Trough (11/01)
Rank

1
2
3
4
5
6
7
8
9
10
11

12
13

14
15
16
17
18
19
20
21
22
23
24
25

State
*ID
MN
*SD
IA

*AZ
VT
MD

RI
TN
AK
*CO
*UT
*NV
*OK

MA
NC
*NE
OH
PA

WI
DE
WV
*WY
*KS

ME

%Change

Rank

3.1
2.7
.2.7
2.5
2.3
2.2
2.1
2.1
1.9
1.8
1.8
1.8
1.7
1.6
1.4

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

1.3

1.2
1.2
1.2
1.2
1.0
1.0
1.0
0.9
0.9

State
AR

IN
NJ
*TX
*ND
VA
KY
NH
CA
FL
*NM

HI
MI
OR

NY
LA
*MT

IL

44

MO

45
46
47
48
49
50

AL
CT
WA
MS
GA
SC

%Change

0.8
0.8
0.7
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.1
-0.1
-0.1
-0.1
-0.2
-0.3
-0.3
-0.4
-0.4
-0.6
-0.6
-0.9
-1.6
-1.9
-2.0

*Arid/Semi-Arid States
Source: U.S. Department of Labor, Bureau of Labor Statistics
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Table3
Employment
Ranked by Percent Change Trough (11/01) to Current (12/03)
Rank

1
2
3
4

State
AK.
*KS
*UT
WA

5

m

6
7
8
9

GA
VT
MS
*NM
*TX
AR
SC
*MT
NJ
VA
RI
*NE
*AZ
*ND
CA
*CO
NH
NY
OH
MO

10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25

%Change

Rank

6.0
6.0
4.4
4.3
4.1
3.8
3.2
3.0
2.9
2.9
2.8
2.6
2.4
2.3
2.3
2.1
2.0
1.9
1.9
1.8
1.8
1.8
1.7
1.7
1.4

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

State

FL
*WY
KY
ME
CT
LA
*NV
MA
OR
IL
NC
PA
*ID
TN

44

MN

-1.1

45
46
47
48
49
50

MO
IA
*OK
MI
DE
WV

-1.3
-1.6
-1.8
-3.2
-3.4
-3.5

WI

% Chane:e

1.4

*SD

1.3

AL
IN

1.2
1.0
0.8
0.8
0.6
0.3
0.0
0.0
-0.2
-0.3
-0.3
-0.5
-0.5
-0.6
-0.7
-0.7

*Arid/Semi-Arid States
Source: U.S. Department of Labor, Bureau of Labor Statistics
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Table4
Employment
Rank

State
AZ

co
ID

KS
MT
NE
NV

NM
ND
OK
SD
TX
UT

WY
ARID

AL
AK

AR
CA
CT
DE
FL
GA
HI
IL
IN
IA

Rank
03/01-11/01
5
11
1
24.5
41.5
18.5
13
37
30
14
2.5
28.5
11
22
18.5

11/01-12/03
18.5
21
42.5
2
13
17
36
9.5
18.5
47
27
9.5
3
30.5
21.1

45.5
11
26.5
34
45.5
22
37
49
37
43.5
26.5
4

28
1
11
21
34.5
49
30.5
6
5
39.5
29
46

State

11/01-12/03
32
34.5
33
25.5
37.5
48
44

WA
WV
WI
HUMID

03/01-11/01
32
41.5
24.5
7.5
15
37
2.5
48
43.5
33
28.5
40
16
18.5
37
18.5
7.5
50
9
6
31
47
22
18.5
28.2

U.S.

25.5

25.5

KY
LA
ME
MD
MA
MI
MN
MS
MO
NH
NJ
NY
NC
OH
OR
PA
RI
SCN
TN
VT

VAA

8
45
21
14.5
23.5
39.5
23.5
37.5
41
16
12
42.5
7
14.5
4
50
25.5
27.2

Source: U.S. Department of Labor, Bureau of Labor Statistics
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Table5
Employment - Peak to Trough
03/01 - 11/01

Arid
States

Non-Arid
States

Best

Worst

Total

10

4

14

40%

16%

28%

71%

29%

100%

15

21

36

60%

84%

72%

42%

58%

100%

25

25

50

100%

100%

100%
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Table 6
Employment - Trough to Current
11/01 - 12/03

Arid
States

Non-Arid
States

Best

Worst

Total

9

5

14

36%

20%

28%

64%

36%

100%

16

20

36

64%

80%

72%

44%

56%

100%

25

25

50

100%

100%

100%
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PROPERTY INSURANCE IN ARID
STATES: ARE ARID STATE
RESIDENTS MORE TOLERANT OF
RISK?
Richard K. Ford* and Bruce Lindeman•

ABSTRACT: Property insurance, especially
for residential property, is a reflection of
risk-aversion. In this paper we contrast the
extent ofresidential property insurance,
comparing arid States to non-arid States. If
"rugged individualism" is a more prevalent
social characteristic of the residents ofthe
arid States, it can be reflected by a greater
tolerance for risk within the arid States. One
manifestation oflower risk-aversion in arid
State populations may be a lower propensity
to insure residential property, or a propensity to insure a smaller fraction of its value.
Using national insurance and residential
property value data, we present a statistical
analysis comparing levels ofresidential
property insurance in arid States to those in
non-arid States. Our hypothesis is that
insurance levels in arid States will be
significantly lower than in non-arid States,
which will demonstrate a greater tolerance
for risk among arid State populations.

2002]. All of the arid States lie west of the
Missouri River; eight are in the Mountain
time zone, as are parts of the other four. This
is a part of the country where weather is
harsh, rainfall often sparse, and existence
traditionally more difficult. Certainly those
who originally settled these States were
daring people, characterized, among other
similar traits, as "rugged individualists".
Of course, it has been close to a century
since these pioneers made their way to an
admittedly difficult and precarious life, and
for most current residents of these states life
is not much different from anywhere else in
the country. Nonetheless, we might expect
that many residents of these arid States still
cultivate the image of those pioneers and
consider themselves to be a different, more
robust breed. If that is true, one would
expect to find some manifestations of this
attitude in their behavior.

In a previous paper coauthored by one of the
present authors (Ford) it was determined
that, of the 48 contiguous States, 14 could be
defined as arid, and 34 as humid [Britton

We hypothesize here that this "rugged
individualist" attitude will translate into a
greater toleration for risk in arid States than
is evident in the populations of the humid
States. To measure this effect, if it exists, we
will use the proxy of homeowners'
insurance. Thus, we would expect that a less
risk-averse population in arid States would
be less likely to carry homeowners'
insurance or, if they do have such insurance,
to insure less of their property value than do
more risk-averse populations of humid
States. Our hypothesis, then, will be that the
amount of in-force homeowner insurance
relative to home prices will be lower in the
arid States than it is in the humid States.
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In the paper cited above [Britton, et. al.]
those authors developed criteria to
distinguish "arid" States from "humid"
States. They determined that 14 of the 48
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contiguous States could be classified as
arid/semi-arid, while the other 34 were
classified as humid/semi-humid. We will use
the same distinction here. The 14 arid States
are Arizona, Colorado, Idaho, Kansas,
Montana, North Dakota, Nebraska, New
Mexico, Nevada, Oklahoma, South Dakota,
Texas, Utah and Wyoming.
. . . The classification is based upon a
twenty-inch isohyet. States which normally
receive more than twenty inches of
precipitation [per year] in general receive
more moisture than is evaporated or transpired away (evapotranspiration) and are
therefore classified as humid/semi-humid.
Any states receiving less than twenty inches
are classified as arid/semi-arid since they
suffer evaporation or transpiration in excess
of twenty inches. . . A state can still be
referred to as arid even though it receives
more than twenty inches of moisture based
upon the rates of evaporation and transpiration. For example, the rainfall (as
measured by average inches received per
year) in arid/semi-arid states ranges from
lows of 7.53 for Nevada and 7.66 for
Arizona to highs of 29.53 for Texas and
29.86 for Nebraska...
The arid/semi arid and humid/semihumid . .
. classification was based upon precipitation
in conjunction with evaporation and
transpiration. It is a general measure of
climate or aridity. [Britton, 2002]

we used it with permission. The NAR data
can be acquired and downloaded by paying
a fee of $499.00 to NAR for one year' s
access to their entire set of databases.]
NAIC made available a huge State-by-State
database covering a wide variety of
information about all sorts of insurance for
the years 1996 through 2000. From this data
set we culled aggregate figures for
homeowners' insurance in force, insurance
losses due to homeowner claims, sales
commissions on homeowner policies and
state taxes on such policies.
The National Association of REALTORS®
(NAR) is the most widely quoted source for
residential real estate values in the US. The
figures are for median prices of homes, and
are available for 169 separate metropolitan
areas, by region, and for ·the US as a whole.
NAR does not provide these data on a Stateby-State basis. These data also are available
as segregated sets for new homes and
"resales". Resales are homes already in
existence, sold by owner-occupants. In any
given year resales will outnumber new home
sales by a ratio of 5 to 1 or higher.
Median price is used because it more nearly
reflects "typical" prices than would the
mean price. This is because the distribution
of home prices in most areas is skewed
toward the higher levels. The few very
expensive homes will pull the mean price
higher while the median is not affected by
any of these "extreme" values.

THE DATA

To test this hypothesis, we used data from
the National Association of Insurance
Commissioners (NAIC) and the National
Association of REALTORS® (NAR).
[These data sets are proprietary and not
readily available to the general public. The
NAIC database was provided to the
University of Arkansas at Little Rock, and

We used the data sets for resales and do not
include new home sales. Resale prices are
set only by supply and demand factors
involving an existing stock. New home
prices are affacted, on the supply side, by
costs of production; typically, median new
home prices in any area are consi-derably
higher than·resale median prices.
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Since no State by State median home price
data is available from NAR, we had to use
the 169 metropolitan areas data. As stated
above, we are limiting our study to the 48
contiguous States; we are limited further
because NAR provides metropolitan median
home price data for only 40 of these States.
Of the 14 arid states defined above, Montana
and Wyoming are· not included in the NAR
metropolitan data set, leaving us with 12
arid States in our analysis. Of the 34 humid
States, NAR does not provide date for six
(Indiana,
Maine,
Minnesota,
New
Hampshire, Vermont and Wisconsin),
leaving us with 28 humid States included in
our analysis.
Considering only the "lower 48", we have
data for 167 metropolitan areas in 40 States.
Some States will have several cities
represented in the data. For those States we
derived a mean of the median home values
of all NAR metropolitan areas in the State,
so as to arrive at a single median home value
figure for the entire State.
ANALYSIS
From the data sources cited above (NAIC
NAR), we calculated the following variables
for each of the 40 states. The NAIC
insurance data were for the five years 19962000, so we used data for only those years.
For each State we found the mean of the five
annual values for each variable that we used
and arrived at the following variables that'
were used in the analysis.
MP The five-year mean of Median home
resale prices.
MPRE The five-year mean (aggregate) of
residential insurance premium payments by
policyholders:
the
aggregate annual
premiums paid by policyholders for property
and liability insurance on residential singlefamily real estate.

MLOS The five-year mean of aggregate
policy claim payments to property owners;
in the insurance industry, these would be
classified as losses.
MTAX The five-year mean of Aggregate
state taxes imposed upon residential
insurance policy aggregate annual premium
collections (MPRE).
MCOM The five-year mean of aggregate
commissions
collected by
insurance
salespersons on the aggregate of residential
insurance premium payments (MPRE).
The State-by-State values for these variables
are shown in Table 3 at the end of this
paper. The five-year means of these
variables for arid States as a group and
humid States as a group are shown in Table
1.
RESULTS AND CONCLUSIONS
We conducted a t-test for each of these
variables to determine is there is a
significant difference between the 12 arid
states and the 28 humid States. The t-test
compares the means of each group (arid and
humid States) and calculates a probability
(PR) that the two means are not significantly
different. Thus, the lower the value of PR,
the more likely it is that the two means are
significantly different. The value 1 - PR (in
statistics, the p-value), therefore, would be
the probability that the two means are
significantly different.
In statistical analysis it is the practice to
choose an a value which represents the
probability of making an incorrect
conclusion. In this analysis we choose an a
value of 0.10. This means that we will
conclude that there is a significant difference
between arid and humid States for any
variable which returns a PR of 0.10 or less
(and, therefore, a p-value of0.9 or more).
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Finally, we noted that the mean home value
in humid States is almost 9% higher than in
arid States. This would suggest that, ceteris
paribus, humid States would collect a larger
aggregate of premiums, and pay a larger
aggregate of losses, simply due to the higher
value of the property insured. Therefore, we

added two more variables: MPRE/MP and
MLOS/MP. These variables measure
premiums and losses "corrected" for home
values.
The results of the t-test are shown in Table
2; significant results are boldfaced:

TABLE 1
Minimum, Mean and Maximum Values for MP, MPRE,
MLOS, MTAX and MCOM:
Arid and Humid States
(MP in Dollars, other variables in $ millions)

(a) 12 Arid States

Variable
MP
MPRE
MLOS
- MTAX
MCOM

Minimum

Mean

Maximum

82,550
50.8
45.2
1.0
8.2

110,026
447.3
284.9
9.3
63.0

148,890
2,661.7
1,531.4
52.2
364.1

(b)

28 Humid States

Variable

Minimum

Mean

Maximum

MP
MPRE
MLOS
MTAX
MCOM

87,920
70.2
44.1
1.7
10.8

119,550
790.2
500.1
20.7
115.9

208,392
3,346.3
1,695.2
82.7
456.3
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TABLE2
Results of t-Test Procedure
(MP in Dollars, other variables in$ millions)

Variable
MP

MPRE
MLOS
MTAX
MCOM
MPRE/MP
MLOS/MP

Arid

Means
Humid

110,026
447.3
284.9
9.3
63.0
0.949
0.576

PR

119,550
790.2
500.1
20.7
115.9
0.848
0.516

Given our a value of 0.10, the only
significant difference found was for MTAX:
the probability is 0.0619 that humid States
do not impose a higher tax on homeowners'
property insurance than do arid States - and
0.9381 that they do. While this result says
little about tolerance for risk among
homeowners, it does conform to the
conventional wisdom that the humid States,
dominated by high-population States on the
West Coast and in the Northeast, tend to
impose more taxes than do the arid States.
Unfortunately for our hypothesis, the
analysis does not support it. While the
differences in premiums collected (MPRE)
and losses paid (MLOS) appear to be fairly
close to our stipulated a = 0.10 criterion,
once we "correct" for the higher mean home
price in humid States (MPRE/MP,
MLOS/MP) even that tantalizing suggestion
vanishes. If we are to "prove" that arid State
residents are more tolerant of risk than those
in humid States, we must find some other
indicator of that difference.
Another difficulty with our results is that the
NAR median home price data is only for
metropolitan areas, so our analysis does not
reflect any influence of more "rural" or

p-value

0.3086

0.6914

0.1752
0.1086
0.0619
0.1428
0.3507
0.2688

0.8248
0.8914
0.9381
0.8572
0.6493

0.7312

"small-town" populations in any of the 40
states analyzed. So, in fact, we are using
house price data only for "city" populations.
Ten of the 12 arid states in our data set
contain large metropolitan areas; only two
do not (North Dakota and South Dakota).
Five of the ten (Arizona, Colorado, Nevada,
Texas, Utah) have metropolitan areas of
over one million population. Of the rest, all
but Idaho have metropolitan areas of
500,000 or more; the Boise, ID area
population is somewhat more than 300,000.
These arid states with large metropolitan
areas experienced significant population
growth in the latter half of the Twentieth
Century, especially Arizona, Colorado,
Idaho, Nevada, New Mexico and Utah.
Much of this growth was due to immigration
from the eastern half of the country, all
States which we classify as humid.
Obviously, a huge proportion of this
immigration was into the metropolitan areas
in these ten states. Therefore, while we
might
still
assert
that
"rugged
individualism" may be a characteristic of the
more indigenous population of the arid
states, this quality could be overwhelmed by
a different set of attitudes brought in by the
very large number of eastern immigrants
necessarily represented in our data set.
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TABLE3
State by State Values for MP, MPRE, MLOS, MTAX and MCOM:
Arid and Humid States
(MP in Dollars, other variables in $ millions)
(a) 12 Arid States
STATE
AZ

co

ID

KS
ND
NE
NM
NV

OK
SD
TX
UT

MP
116,310
148,890
112,560
82,550
90,240
99,880
127,580
137,660
85,280
94,700
91,824
132,840

MPRE
462.l
551,804.9
101,251.8
352,565.8
50,773.8
176,282.5
165,934.l
180,220.l
434,775.0
56,535.9
2,661,741.0
173,918.9

(b)
AL
AR

CA
CT
DE
FL
GA
IA
IL

KY
LA
MA
MD
MI

MO
MS
NC
NJ
NY

OH
OR
PA
RI

SC
TN

VA
WA
WV

103,704
87,920
208,392
143,320
123,220
102,686
112,560
88,582
116,902
105,530
93,410
166,472
126,440
104,974
99,106
89,820
136,168
181,000
122,076
103,386
140,940
107,680
125,740
111 ,386
105,450
116,280
129,362
94,900

529,253.0
258,318.6
3,346,276.5
484,511.5
70,164.7
2,288,304.3
792,140.l
230,490.8
1,182,846.0
325,703.6
562,457.l
789,003.9
501,715.3
1,107,264.1
577,754.l
293,789.l
754,771.9
978,068.3
2,143,263.0
984,849.1
289,534.7
1,302,190.9
127,781.5
445,359.6
563,907.6
565,633.8
58,2471.1
158,931.0

MLOS

MTAX

MCOM

343.7
313,176.1
66,461.7
222,595.3
60,935.6
139,126.2
103,124.9
104,192.7
402,005.2
45,187.7
1,531,357.0
87,488.4

10,451.8
7,303.2
2,602.5
7,861.2
1,031.7
2,986.3
5,171.4
6,216.3
9,881.3
1,415.4
52,219.2
4,225.0

66439.5
77837.9
14,906.l
538,104.3
8,156.5
27,499.0
22,112.8
25,100.8
62,098.4
9,282.l
364,049.8
24,816.4

15,325.5
7,848.3
82,665.1
11,451.9
1,669.5
53,855.0
39,370.9
5,004.9
15,700.6
8,652.1
25,013.0
21,514.8
12,600.2
12,419.8
12,936.2
9,428.7
20,686.2
24,724.1
54,156.7
27,460.4
5,462.9
40,920.7
2,851.5
15,075.5
14,878.0
17,636.6
12,829.2
7,523.7

68,772.5
35,030.2
456,412.6
73,076.0
10,804.8
329,703.3
110,857.0
34,962.3
174,320.9
50,404.0
70,293.4
154,538.0
71 ,744.4
150,005.9
85,874.5
43,820.2
115,221.3
130,256.9
325,839.7
160,323.8
42,016.0
199,808.8
19,657.1
65,425.6
82,981.6
76,866.5
80,888.2
24,175.6

28 Humid States
367,598.3
250,285.0
1,695,227.5
286,244.4
44,107.4
781,020.4
540,390.6
182,505.0
921 ,698.3
308,305.4
377,383.0
392,844.7
358,811.1
940,822.4
364,434.l
212,288.4
718,289.9
544,702.1
1,104,290.1
708,728.0
176,357.8
881,826.6
57,639.8
275,558.7
439,460.0
530,657.0
423,789.4
116,424.8
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ARID STATES AS LOCATIONS
FOR FORTUNE 500
HEADQUARTERS
Richard S. Smith* and Charles R. Britton*

ABSTRACT: Evidence indicates that
fortune 500 headquarters are not uniformly
distributed across the individual states. This
paper analyzes the extent to which the
arid/semi-arid states participate in the
national business environment by being the
location for major corporation
headquarters. Specifically, the extent to
which Fortune 500 corporations either
developed in arid states economies or moved
into them is examined to determine if
arid/semi-arid states have a ''fair"
representation in the headquarter location
statistics. Different analytical tools are used
in this analysis in order to compare arid
states with humid states with respect to these
business measures that provide measures of
relative economic growth in the arid states.
The data show evidence ofsuch growth.
KEYWORDS: Fortune 500, Site Location,
Asset Control

INTRODUCTION
"Go west, young man, go west."
Horace Greeley, 1851
"And take your assets with you."
Britton and Smith, 2004

the nation as a whole. The same can be said
for the states located in the southeast. In
classic "follow the money" fashion, business
also exhibits a similar pattern as leaders of
Fortune 500 companies moved west and
southeast in selecting their headquarter
locations.
Fortune 500 corporate headquarter locations
have increased in the arid/semi-arid states of
the western United States during the last half
century. The same can be said about
headquarters formation in and movement to
the humid/semi-humid states of the
southeast. The data indicated that Fortune
500 headquarters location was more highly
correlated with growth of personal income
by state than with growth of population.
(2003, Britton and Smith)
As the westward migration led to population
and income growth in the arid west,
economic growth both invited and propelled
growth in the size of firms choosing to
locate in that region. This region includes
the states of Arizona, Colorado, Idaho,
Kansas, Montana, North Dakota, Nebraska,
New Mexico, Nevada, Oklahoma, South
Dakota, Texas, Utah and Wyoming. These
fourteen states are classified as arid/semiarid based on the generally accepted
delineation mark of the twenty-inch isohyet
which runs through the Midwestern states.
The remaining 36 states are classified as
humid, semi-humid.

FORTUNESOOHEADQUARTER
LOCATIONS

The arid/semi-arid states located in the
western United States have, over the last
fifty years, exhibited greater growth in both
population and state personal income than
* Business and Economics, Arkansas Tech

University, Russellville, AR 72801
* Department of Economics, University of Arkansas,
Fayetteville, AR 72701

Table 1 presents the data for Fortune 500
headquarters locations for 1960 and 2000 for
the individual states. For analytical purposes
they are arranged into quintiles of ten states
each according to the number of Fortune
500 headquarters located in the respective
state. For illustrative purposes it should be
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spread. It appears the arid/semi-arid states
were benefiting from this changing business
environment. For further illustration, the
data from Table 1 is presented in Exhibit 1
showing Lorenz curves for the respective
years of 1960 and 2000. As can be seen the
distribution of Fortune 500 headquarters
locations have become much more evenly
distributed. The Gini coefficient for 1960 is
75.68 and for 2000 that value is 69.62.
Since a Gini coefficient of 0.00 would
indicate that the Fortune 500 headquarters
were perfectly evenly distributed and a value
of 100.00 would indicate a total
concentration of these headquarters, the
actual values show the degree of corporate
headquarters dispersion over the period
under study.

pointed out that in 1960 seventeen states had
no headquarters located within their
boundaries while the top ten states were
locations for 417 headquarters (New York
having the greatest number at 155). There is
a noticeable difference by the year 2000
when only ten states had no headquarters
and the top ten states witnessed a decline to
322 headquarter locations.
New York
witnessed a decline of 100 headquarter
locations and was tied with California at 55.
From an arid/semi-arid states perspective in
1960 eight states (yVY, UT, SD, NV, NM,
ND, MT, and AZ) had zero Fortune 500
headquarters locations.
By 2000 that
number had fallen to four arid/semi-arid
states (WY, NM, ND, and MT). Obviously,
the Fortune 500 headquarters locations were
being more dispersed and more widely

Table 1
Fortune 500 Headquarters Locations by State
1960
Fourth Quintile
Fifth Quintile
First Quintile
Second Quintile Third Quintile
Number
State
Number
State
Number
State
Number
State
3
VT
0
*UT
0
KY
1
IA
DE
3
*SD
NH
0
0
WV
2
4
*NV
0
RI
2
*CO
MS
0
*NM
VA
5
ME
0
0
MD
2
LA
0
*ND
0
GA
2
NC
5
m
0
*MT
0
AL
2
*OK
5
FL
0
*AZ
0
*NE
2
CT
6
AR
0
TN
1
*KS
2
MN
8
AK
0
SC
1
*ID
2
*TX
9
*WY
0
OR
1
WA
3
MA
11
Totals
0
3
20
59
Percent
0.0
0.6
11.8
4.0
0.6
Cumulative 0.0
4.6
16.4

State

IN
WI
NJ
MO
MI
CA
OH
PA
IL
NY

Number
11
12
14
16
25
36
40
49
59
155
417
83.6
100.0

%
* arid/semi-arid state
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Table 1 (continued)
Fortune 500 Headquarters Locations by State
2000
Number

State
WV
VT
NH

ME
HI
AK
*WY
*NM
*ND
*MT
Total
Percent
Cumulative
%

State
SC
LA
*UT
OR
MS
IA
*SD
*KS
RI
DE

0
0
0
0
0
0
0
0
0
0
0
0.0
0.0

Number

State
*NV
*ID
KY
*CO
IN
AR
*OK
*NE
*AZ
TN

1
1
1
2
2
2
2
2
3
3
19
3.8
3.8

Number

3
3
4
4
5
5
5
5
5
6
45
9.0
12.8

State
MD
AL
WI

Number
7
7

MO
MA
FL
NC
CT
GA

12
12
12

wz

State
VA
:MN
MI
NJ
PA
OH

10
11

IL

13
13

*TX
NY
CA

15
112
22.5
35.3

Number

16
16
19
22
25
29
40
45
55
55
322
64.7

100.0

*arid/semi-arid state

Also, as the data indicate the arid/semi-arid
states have been gaining with respect to the
overall nation. It is one thing to observe the
gain in number of headquarter locations and
yet another to determine the economic
impact. In other words, what can be said

Exhibit 1
Fortune 500
1960/2000
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about the assets involved with the
companies? Are the Fortune 500 companies
located in the arid/semi-arid states at the low
end of the corporate food chain or are they
among the larger corporate entities?

-+-1960
----2000

40
20
0
0

0.2

0.4

0.6

0.8

1

Percentage of States

This paper examines changes in the
proportion of total Fortune 500 assets
attributed to both arid/semi-arid and
humid/semi-humid regions from 1960 to

2000. Asset values are measured as reported
at year end in current dollars. The number
of Fortune 500 companies headquartered in
the arid/semi-arid region of the U.S. rose
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from 24 in 1960 to 75 in 2000, an increase
of 212.5%. This raises the question of
whether this growth represented a
proportionate change in the degree of overall
business activity controlled from the region.
Comparison of total assets on the balance
sheets of Fortune 500 companies
headquartered in each state and the overall
regions is one way to approach this question.
Relative changes in the growth of assets
controlled by Fortune 500 firms from each
region (as well as selected individual states)
are examined. Changes in the proportion of
total Fortune 500 assets controlled by firms
from each region over the 1960-2000 period
will be also be explored.
ECONOMICS OF HEADQUARTERS
LOCATIONS

There is tremendous competition for the
attraction of a major Fortune 500
headquarters location. A rather interesting
relocation example was the bidding war for
Boeing's headquarters between Dallas and
Chicago with Chicago being the winner as
Boeing relocated there from Seattle.
Chicago was also the winner in a mergeracquisitions example when in 1998 First
Chicago NBD merged with Bank One which
was located in Columbus, OH. Columbus
was the loser and Chicago was once again
the winner as the newly merged financial
institution kept the name Bank One yet
moved its headquarters to Chicago. Why is
this so interesting? Because now, in 2004,
J.P.Morgan Chase acquired Bank One and is
retaining its headquarters in New York such
that in this case New York is the winner and
Chicago the loser. With respect to the
economics of headquarters location:
"Whenever two companies headquartered in
different cities merge, the combined
companies must decide where to locate their
headquarters. History shows that one of the
most important factors in this decision is

city size. Larger cities tend to have a greater
range of inputs and services that
corporations need, such as skilled whitecollar and technical work forces, legal,
:financial and advertising services, as well as
proximity to corporate customers. As more
companies locate in a given city, these
location benefits - which economists refer to
as "agglomeration economies"- tend to
increase as the network of companies selling
to and buying from each grows." (2004,
DeYoung) The author goes on to mention
that if agglomeration economies were the
only factor to be considered then all
companies would eventually end up in the
largest city. Such is not the case. Although
it appears that the absolute size of the city is
important it may not be reflective of the
general case.
In fact, recent research
indicates that other variables are becoming
more and not less important compared to
overall size in the determination of corporate
headquarters location. (2002, Klier and
Testa)
With respect to desirable city
characteristics "cities with well-educated
work forces, good access to international
transportation, and reputations as global
business centers are more likely to retain
large non-financial headquarters." (2003,
Tyler and Klier)
CHANGES IN FORTUNE 500
HEADQUARTER LOCATION ASSETS

Table 2 presents the data on the percent
changes experienced in assets of Fortune
500 companies located in the different
states. The fifty states were divided into the
categories of arid/semi-arid states (14) and
humid/semi-humid states (36). Using end of
year balance sheet current dollar data, the
arid/semi-arid states had significantly higher
growth rates in Fortune 500 assets for all
time periods considered than their
humid/semi-humid
counterparts.
For
instance, for 1960-1970 the percent changes
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were 201.6% vs. 146.1 %; for 1970-80
473.1% vs. 156.7%; for 1980-90 175.0% vs.
99.0% and for 1990-2000 740.4% vs.
618.8%. It should be pointed out that the
arid/semi-arid states started from a much
lower base than their humid/semi-humid
competitors but even so over the forty year
period the differences in growth rates is
significant. It should also be pointed out

that eleven of the Fortune 500 companies
did not report asset size in 1990. Nine of
these (Fortune 500 rankings 55, 192, 238,
309, 310, 340, 368, 393, and 420) were
humid/semi-humid states while two rankings
(105 and 362) were arid/semi-arid states.
This was the only year in which asset
reporting gaps were noted.

Table 2
Percent Change in Fortune 500 Assets Represented by
Headquarters in Each State
Arid/ Semi-Arid
% change,
1960 to 1970

% change,
1970 to 1980

% change,

co

-48.7

1566.9

69.8

817.5
815.0

ID

959.3

18.2

78.6

547.4

KS

155.0

392.1

-43.3

5989.3

245.2

138.7

1775.7

1108.9

29.5

476.7

-20.9

362.7

455.0

543.9

240.3

710.7

AZ

1980 to 1990
44.7

% change,
1990 to 2000

MT
ND
NE

NM
NV

OK
SD

TX

398.5

UT
WY

Total

201.6

473.1

175.0

740.4
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Table 2 (continued)
Percent Change in Fortune 500 Assets Represented by
Headquarters in Each State
Humid/ Semi-Humid
%change,
1960 to 1970

%change,
1970 to 1980

%change,
1980 to 1990

%change,
1990 to 2000

-11.6

2.0

4.8

4079.6

1.3

1901.2

CA
CT
DC

179.9

2.2

0.7

505.2

1015.0

7.3

DE

28.6

AL
AK
AR

FL
GA

531.8

1.9

135.1

5.1

25672.4

1.7

2.4

95.1

6.8

1.3

315.8

4.2

5.2

1214.7

-1.0

HI
IA

520.8

2.6

-57.8

-1.0

IL
IN

106.6

2.1

0.6

540.8

1.3

2.1

478.6

KY

468.7

138.0

LA

2144.4

1.7

0.8

181.9

2.1

0.7

217.5

MA

165.2

3.2

1.4

1591.9

MD

119.6

7.4

1.1

484.9

Ml

135.7

1.3

3.8

5.7

MN

380.8

1.6

0.6

750.3

MO
MS
NC

167.1

2.3

1.3

75.7

130.2

1.8

-0.6

26243.9

12.6

1.1

-100.0

NJ

306.9

3.1

1.4

595.4

NY

144.4

0.9

0.1

1279.5

OH
OR
PA
PR

144.8

1.4

0.2

645.7

728.5

2.5

-0.2

56.6

86.4

1.7

0.4

302.5

356.6

-1.0

ME

NH

RI

144.6

1.2

6.4

74.0

SC

233.9

0.9

1.4

154.5

1N

344.2

0.7

-0.7

VA

83.2

0.9

14.1

.22495.5
873.4
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Table 2 (continued)
Percent Change in Fortune 500 Assets Represented by
Headquarters in Each State
Humid/ Semi-Humid
% chan2e,

% chan2e,

% chan2e,

% chan2e,

1960 to 1970

1970 to 1980

1980 to 1990

1990 to 2000

WA

283.2

1.6

2.4

822.6

VT
WV

-100.0

3.6

-100.0

WI

142.3

1.5

-0.1

2240.3

Total

146.1

156.7

99.0

618.8

Exhibit 2 illustrates the data. Note the
growth rates for assets of Fortune 500
companies located in arid/semi-arid states
were higher over all periods. For the 197080 time period the growth was over three

times as great. Not only are the number of
Fortune 500 corporations headquartered in
arid/semi-arid states increasing through time
but so are the assets involved.

Exhibit 2
Percent Change in Fortune 500 Assets

f 500.0
i

1400.0+--- --

llArid/Semi· Arld States

- --

•Humid/Semi-Humid States

I

!

&
300.0

+-- - - - - -

200.0

100.0

0.0
1960\o 1970

1970 to 1980

There is a significant economic impact with
respect to assets (and the resultant

198010 1990

1990 102000

employment associated with these assets).
As mentioned in our earlier work these
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changes can be due to movement of
headquarter locations from one state to
another, the growth of a firm located in that
state to significant size to qualify for
Fortune 500 status, or mergers occur which
change headquarters locations (including
international mergers) (2003, Britton and
Smith). Whatever the reasons for location
changes the resultant assets changes are
regarded as positive from an economic point
of view-income, employment property
values, taxes, amenities, etc. Obviously the
arid/semi-arid states are beneficiaries of
these ongoing changes in corporate
headquarters when viewed from the largest
500 firms.
TOTAL ASSETS OF FORTUNE 500
HEADQUARTERS LOCATIONS
Since the Fortune 500 companies
headquartered in arid/semi-arid states have
witnessed greater asset growth in percentage
terms than those companies located in the
humid/semi-humid states (for whatever
reason) one would expect that the percent of
total assets would be greater in comparison.
Table 3 displays the data on total assets by
individual states. As can be seen in 1960 the
Fortune 500 companies located in arid/semiarid states represented 3.3 percent of total
Fortune 500 assets. This rose to 4.0 percent
in 1970, 8.5 percent in 1980, 11.3 percent in
1990, and 13.0 percent in 2000. This
represents an increase of 9. 7 percent in total
assets - almost a three-fold increase from 3.3
to 13.0 percent. Once more it should be
pointed out that the humid/semi-humid
states share of total assets declined from
96.7 to 87.0 percent over the 1960-2000
time period. Although not the focus of this
paper it should be pointed out that the states

of New York (41.2% to 29.0%); Michigan
(10.3% to 2.8%); Pennsylvania (10.5% to
2.9%) were the biggest losers over the 19602000 time period. Also, of interest from an
arid/semi-arid point of view Texas
accounted for most of the growth in assets
(1.0% to 10.2%). This is likely due largely
to the agglomeration economies offered by
the Dallas-Fort Worth and Houston
metropolitan areas. These have attracted a
of
corporate
substantial
number
headquarters.
Exhibit 3 displays the data presented in
Table 3. As can be seen the assets of
Fortune 500 companies headquartered in
arid/semi-arid states exhibited a continuous
increase over the 1960-2000 time period.
The humid/semi-humid states suffered
continuous declines but still represented a
great majority of all assets of Fortune 500
companies located in the U.S. in 2000.
CONCLUSION
The economic growth in the arid/semi-arid
states over the last fifty years appears
phenomenal. It is evident by the growth in
population and state personal income.
Furthermore, it is evident in overall business
activity as witnessed by the behavior of
Fortune 500 companies.
Not only have the arid/semi-arid states
garnered more Fortune 500 headquarters but
the states have also seen corporate asset
The
growth from these companies.
arid/semi-arid states continue to be on
economic growth engine for the overall U.S.
economy.

79

2004 Volume XX

International Center for Arid and Semiarid Lands Studies

Exhibit3
Fortune 500 Assets Held by Companies Headquartered in:

percent of total

•Arid/Semi-Arid
C Humid/Semi-Humid

1960

1970

1980

1990

2000

Table3
Percent of Total Fortune 500 Assets by State
Arid/Semi-Arid
1960 1970
1980
1990
2000
% of %
of %
of %
of %
of
Total Total
Total
Total
Total
AZ

co
ID
KS
MT
ND
NE
NM
NV
OK
SD

TX
UT
WY
Cumulative Percent

0.0
0.3
0.1
0.1
0.0
0.0
0.1
0.0
0.0
1.7
0.0
1.0
0.0
0.0
3.3

0.1
0.1
0.5
0.1
0.0
0.0
0.1
0.0
0.0
0.9
0.0
2.3
0.0
0.0
4.0

0.2
0.4
0.2
0.1
0.0
0.0
0.1
0.0
0.0
1.9
0.0
5.5
0.0
0.0
8.5

0.2
0.4
0.2
0.0
0.0
0.0
0.7
0.0
0.0
0.7
0.0
9.2
0.0
0.0
11.3

0.2
0.4
0.2
0.3
0.0
0.0
1.1

0.0
0.2
0.5
0.0
10.2
0.0
0.0
13.0
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Table 3 (continued)
Percent of Total Fortune 500 Assets by State
Humid/Semi-Humid
1960
% of Total

1970
% of Total

1980
% of Total

AL

0.1

0.1

0.8

0.0
0.0

0.0
0.0

0.1

AK

0.0

0.0

0.0

0.0

0.2

0.2
7.2

0.6

AR

CA
CT
DC
DE
FL
GA

1990
% ofTotal

2000
% ofTotal

6.5
0.5

7.4

8.8

2.4

0.0
2.1

0.0

7.5
0.0

5.9

1.1

1.1

1.8

0.5

0.0

0.2
0.2

0.5
0.4

0.6
1.3

0.3
2.3
0.0

10.7

3.4

0.1

3.8

0.1
0.0

0.1

0.1

IA
IL

0.1

0.0

0.0

0.0
0.2

8.7

7.2

8.3

6.4

5.6

IN

0.6

0.6

0.5

0.7

0.6

KY

0.1

0.3

0.0

0.3

0.3
0.3

0.1

LA

0.3
0.4

0.1

MA
MD
ME
MI

0.7
0.2

0.8

1.2
0.4

1.4

3.2

0.5

0.4

HI

MN

0.1

0.5

0.0

0.0

0.0

0.0

0.0

10.3
0.8

9.8
1.6

8.2

19.1

2.8

1.6

MO
MS
NC

1.6

1.7

2.1

1.3
2.4

1.5
0.6

0.0

0.0
1.0

0.0

0.0

0.6

1.1

1.1

0.2

6.7

NH

0.0

0.0

0.2

0.2

0.0

2.9

3.3

3.1

NJ

1.1

NY

41.2

1.9
40.6

OH
OR
PA
PR

6.9

6.8

28.2
6.1

15.4
3.6

0.2

0.6

0.7

0.3

10.5

7.9

2.9

0.1

7.9
0.0

5.4

0.0

0.0

RI

0.2

0.2

0.7

SC

0.1

0.2
0.1

0.0
0.2

0.1

0.1

0.0

TN

0.1

0.2

0.1

0.0

0.5

VA

0.8

2.9

3.9

0.0

0.6
0.0

0.4

VT

0 .0

0.0

0.0

WA

0.7

1.1

1.7

2.1

WV

0.2

0.0

1.0
0.0

1.0

1.0

0.9

0.0
0.4

0.0

WI

Cumulative Percent

96.7

96.0

91.5

88.7

29.0
3.6
0.1

1.3
87.0
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THE INTERSECTION OF
GENEALOGY, POLITICS AND
HISTORY IN GENESIS
William S. Abruzzt

ABSTRACT: All societies rationalize their
involvement in conflict and waifare. In a
ldnship-based society, genealogy frequently
serves as a political charter, legitimizing
both contemporary and historical
sociopolitical relations. Portions ofthe
genealogy set forth in Genesis can likewise
be understood as a political statement by the
ancient Israelites rationalizing and
justifying their political relations with
neighboring peoples. Upon closer
examination, the genealogy contained within
Genesis displays an interesting pattern:
those neighboring peoples with whom the
Israelites were in conflict were claimed by
the Israelites to have descended from
ancestors guilty ofillicit sexual behavior.
Significantly, the more intense was the
political conflict between a group ofpeople
and the Israelites and the more those people
had been subordinated by the Israelites, the
more offensive was the sexual act peiformed
by that group's eponymous ancestor and the
more distant did the Israelites trace a
genealogical connection to them.
KEY WORDS: Genesis, genealogy, Bible,
Biblical politics

INTRODUCTION

All hwnan societies rationalize their external
political
relations,
including
their
involvement in conflict and warfare. Such
rationalizations often become an integral
part of their official history, including their
* Department of Sociology and Anthropology,
Muhlenberg College, Allentown, PA 18104
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mythology. One of the more interesting
examples of the way in which the
rationalizations of a particular group's
political relations have become incorporated
into its mythology is contained within
Genesis, the first book of the Hebrew Bible.
Portions of the genealogy set forth in
Genesis can best be understood as a political
statement by which the ancient Israelites
legitimized and justified their warfare with
and conquest of neighboring peoples.
Before we can properly examine the
political implications of the genealogy
contained within Genesis, certain key
anthropological concepts need to be
addressed. These are: ldnship, genealogy
and myth.
Kinship

Kinship is the central organizing principle of
pre-industrial societies. It is a belief system
that defines each individual's social
relationship to every other individual. Most
importantly, it is an alliance ideology that
defines both an individual's and group's
rights and obligations towards other
individuals and groups. Although kinship
defmes the rights and obligations of
individuals to other individuals within the
lineage, clan or tribe, it also defines the
individual's obligation to the lineage, clan or
tribe as a whole --especially in situations
that involve conflict with outsiders.
Conversely, kinship defmes the rights and
obligations of the lineage, clan or tribe as a
whole towards a specific individual. The
relations among groups are simply an
extension of the kinship relations that
prevail among individuals.
Genealogy

The genealogy of kinship-based societies
must be viewed, therefore, not as an
accurate account of the biological relations
among individuals within the group, but
rather as an ideological charter defining the
83
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· social, economic and political relations
among
individuals, populations and
communities. Furthermore, inasmuck as a
people's genealogy defines the prevailing
sociopolitical relations that exist in their
society, genealogy is not as fixrd as it may
seem. As political relations change, so also
does the genealogy. For example, as the
Nuer of the southern Sudan in Africa
expanded against the Dinka to the south of
them, the subordinated Dinka married into
the dominant Nuer lineages. In time, the
former Dinka traced their descent to Nuer
ancestors and their Dinka ancestry became
lost (Evans-Pritchard 1940; Sahlins 1961;
Newcomer 1972). In the same manner,
whole lineages of Galla cattle herders were
absorbed into Somali clans in Ethiopia as
the Somali expanded into Galla territory
over several centuries (Lewis 1967).
The further back in time that a people trace
their ancestry, the more mythical become
their reputed ancestors. A point is
eventually reached where the ancestors
becomes eponymous, that is, a mythical
embodiment of the people themselves. An
eponymous ancestor can be a person, an
animal, or even an inanimate object. In their
mythical tales, the qualities and activities of
the eponymous ancestor mirror those that
the people attribute to themselves. Myths
that describe great feats performed by an
ancestor serve to embellish the reputation of
a people and their history. Similarly, myths
which recount how the eponymous ancestor
of one people defeated the eponymous
ancestor of another people in battle may
reflect the existence of a historical and/or
contemporary conflict between the two
groups that the eponymous ancestors
represent. Also, because a people's
eponymous ancestor represents them in
mythology, stories in other people's
mythology which curse that ancestor or
which portray the ancestor in an unflatering
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way serve to denigrate the people
represented by that ancestor. As we would
expect, such myths are quite common
among peoples engaged in conflict with one
another. Abraham, Isaac, Israel, Canaan,
Ammon, Edom, Moab, and Ishmael are just
a few of the eponymous ancestors whose
actions are recounted in Genesis.
Myth
Myths are stories about the past which
justify, explain or rationalize the present and
which teach a moral lesson. It is because
myths are generally linked to sacred
(frequently ancestral) beings who form part
of the religious tradition of a society that
they gain an element of sanctity which
further justifies their moral message. The
Book of Genesis was a sacred document to
the ancient Israelites, as it is today to many
Jews, Christians and Muslims. It describes
how order in the world was established by
the Israelite god, Yahweh, and by the men
laboring under a covenant with Yahweh. As
with the myths of other peoples, through its
description of historical events, Genesis
presents a mythologized history of the
Israelites which teaches specific moral
lessons regarding correct forms of social
behavior.
From an
anthropological
perspective, some of the stories and
genealogical connections presented in
Genesis can also be seen as explaining,
rationalizing and legitimizing Israelite
political history, in particular its relations
with neighboring peoples.
UNDERSTANDING GENESIS

What we commonly call the Bible is not a
single book; it has numerous authors. In
order to examine the Bible, we have to know
who the authors were, when and what they
wrote, who their audience was, what their
bias was, and what precipitated their
writing. There are numerous different
84
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authors in the Bible. Biblical scholars have
delineated four major "documents" within
the Torah (the first five books of the Hebrew
Bible): the E-Document, J-Document, PDocument and Deuteronomy (see Friedman
1987; Gottwald 1985:137-147). Each
document contains a distinct set of stories or
a unique version of the same story within
one or more of the first five books of the
Bible, except Deuteronomy which is a
separate book of its own. Each document
reflects the interest and perspective of a
particular segment of Israelite society.
While the E-Document is associated with
the former northern tribes and kingdom
(Israel), the remaining four documents are
all associated with the former southern tribes
and kingdom (Judah) [see Maps 1 and 2].
This north-south distinction reflects the
historical separateness (and at times
hostility) that existed between these two
regions and the political-military dominance
of the southern kingdom.
E-Document The E-Document stories in
the Torah are recognized by the fact that
God is referred to as Elohim (God in English
translations) in these stories. The EDocument stories represent the traditions
passed down through the northern tribes of
Israel. Prior to being conquered by David,
the northern tribes were united into a
sovereign kingdom under Saul. David killed
Saul, forcibly annexed the northern territory
into his kingdom and moved his capitol
from Hebron (a southern town) to
Jerusalem, which was close to the border
between the north and south. David's son
Solomon, consolidated Judah's dominion'
over the former northern kingdom and
expanded his monarchy, establishing
alliances with numerous other rulers through
marriage (According to the Bible: "And he
...(Solomon)... had seven hundred wives
.
'
pnncesses, and three hundred concubines"
(]Kings 11:3). The northern kingdom
gained its former independence upon the
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death of Solomon, with the northern
priesthood in Shiloh supporting Jeroboam,
while the southern priesthood in Jerusalem
supported Reheboam, Solomon's son. The
northern kingdom remained independent
until it was defeated by the Persians in 722
BCE. Moses was the hero of the northern
priesthood at Shiloh and appears favorably
in the E-Document stories.

Mapl

The Tribes of Israel
J-Document The J-Document stories are
distinguished by their use of the word
Yahweh (Lord in English translations). This
set of stories is referred to as the JDocument due to the German and
subsequent English translation of Yahweh as
Jehovah. The phrase Yahweh Elohim (Lord
God) is also used in J-Document stories. The
J-Document stories are generally considered
less abstract than the E-Document stories,
containing talking animals and serpent
85
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stories. The J-Document contains the stories
and traditions associated with the Kingdom
of Judah and its peoples, including the
stories of the Patriarchs, which are not
contained
in
the
E-Document
stories. Finally, Aaron (Moses' brother)
rather than Moses is the hero of the JDocument stories, and the priesthood
associated with the temple in Jerusalem was
referred to as the Aaronic priesthood. Judah
was the largest and most powerful of all the
Israelite tribes and was largely feared by the
other tribes. This was, after all, the tribe that
expanded its dominion over all of the other
tribes.
Map2

The Northern and
Southern Kingdoms
P-Document The P-Document is the
priestly document. When the final editor(s)
attempted to pull together the northern and
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southern traditions into a coherent narrative
that promoted the unity of the Israelite
people, they
encountered numerous
contradictions and gaps which needed to be
closed. The P-Document is largely
impersonal in its tone and contains most of
the statistical and genealogical information.
This is the document of the "begats". Like
the J-Document, the P-Document is a
document which reflects more the southern
perspective. However, the J-Document
stories are more ancient than the PDocument stories.
The creation story
presented in Genesis 2 is a J-Document
story and differs significantly from the
better-known creation story told in Genesis
I, which is a P-Document story. Humans
are created first in Genesis 2, whereas they
are created last in the better-known Genesis
1 version of the story. In addition, the act of
creation is more primitive in Genesis 2 in
that God creates humankind through the
molding of clay rather than simply through
the spoken word. The story of Adam, Eve
and the rib is also a J-Document story.
Deuteronomy Deuteronomy is also a
southern document. Deuteronomy, which
was purportedly discovered during the 18th
year of King Josiah's reign (622 BCE),
claims that Yahweh made a covenant
whereby the house of David will always be
the legitimate rulers of Judea, no matter how
badly specific individual Davidic kings
ruled or behaved. In addition, the stories in
Deuteronomy present a history of the
Kingdom of Judah in which prosperity and
misfortune throughout Judah (including its
relations with surrounding kingdoms) are
determined by the extent to which the
people of Judah submit to Yahweh's
authority and adhere to Yahweh's laws.
Significantly, Deuteronomy was discovered
in the basement of the Temple at the very
time Josiah was attempting to establish the
primacy of worship in the Temple m
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Jerusalem (his capitol) in the face of
increasing worship in local communities.
Conveniently for Josiah, the first commandment presented in Deuteronomy calls
for the consolidation of worship in one
place.
A specific example will illustrate how the
various documents in the Torah differed, as
well as how they presented different
perspectives on the same story: the story in
which Moses is commanded by God to
strike a specific rock in order to produce
water for the parched Israelites during their
flight from Egypt.
There are two versions of the story in which
God commands Moses to strike the rock
with his staff in order to produce water for
the Israelites while they are wondering in
the desert (see below). Not only is the
writing style distinctly different between
these two versions of the same story, but so
also is the outcome and, thus, the lesson to
be learned from the story. In the Exodus
version of the story (which is an EDocument story), Moses strikes the rock as
commanded by God and is the hero of the
day. In the Numbers version of the story
(which is a P-Document story), Moses
doesn't quite do what God commanded him
to do. Instead of striking the rock once, he
strikes it twice. God is, therefore, displeased
with Moses and punishes him for his lack of
faith by not allowing him to take the
Israelites into the Promised Land. Also
significant is the fact that Moses' brother
Aaron is mentioned in the Numbers version
of the story but not in the Exodus version,
and Aaron is punished along with Moses for
Moses' failure to follow of God's orders,
even though Aaron had done nothing. As
would be expected, we have an E-Document
version of the story in which Moses (the
hero of the northern priesthood) is in
command of the situation and a P-Document
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story in which Aaron (the hero of the
southern priesthood) is punished because of
Moses' failure. [Conversely, in the story of
the Golden Calf (Exodus 32), which is an Edocument story, it is Aaron who organizes
the construction of the calf and Moses who
destroys it.]

Exodus 17
(J-Document)
And all the congregation ofthe children of
Israel journeyedfrom the wilderness ofSin,
after their journeys, according to the
commandment ofthe LORD, and pitched in
Rephidim: and there was no water for the
people to drink.
2
Wherefore the people did chide with Moses,
and said, Give us water that we may drink.
And Moses said unto them, Why chide ye with
me? wherefore do ye tempt the LORD?
3
And the people thirsted there for water; and
the people murmured against Moses, and said,
Wherefore is this that thou hast brought us up .
out ofEgypt, to kill us and our children and
our cattle with thirst?
4
And Moses cried unto the LORD, saying,
What shall I do unto this people? they be
almost ready to stone me.
5
And the LORD said unto Moses, Go on
before the people, and take with thee ofthe
elders ofIsrael; and thy rod, wherewith thou
smotest the river, take in thine hand, and go.
6
Behold, I will stand before thee there upon
the rock in Horeb; and thou shalt smite the
rock, and there shall come water out of it, that
the people may drink. And Moses did so in the
sight ofthe elders ofIsrael.
7
And he called the name ofthe place
Massah, and Meribah, because ofthe chiding
of the children ofIsrael, and because they
tempted the LORD, saying, Is the LORD
among us, or not?
1

Numbers20
(P-Document)
Then came the children ofIsrael, even the
whole congregation, into the desert ofZin in the
first month: and the people abode in Kadesh;
and Miriam died there, and was buried there.
2
And there was no water for the congregation:
and they gathered themselves together against
Moses and against Aaron.
3
And the people chode with Moses, and spake,
saying, Would God that we had died when our
1
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brethren died before the LORD!
And why have ye brought up the congregation
ofthe LORD into this wilderness, that we and
our cattle should die there?
5
And wherefore have ye made us to come up
out ofEgypt, to bring us in unto this evil place?
it is no place ofseed, or offigs, or ofvines, or of
pomegranates; neither is there any water to
drink.
6
And Moses and Aaron went from the presence
ofthe assembly unto the door ofthe tabernacle
ofthe congregation, and they fell upon their
faces : and the glory ofthe LORD appeared unto
them.
7
And the LORD spake unto Moses, saying,
8
Take the rod, and gather thou the assembly
together, thou, and Aaron thy brother, and speak
ye unto the rock before their eyes; and it shall
give forth his water, and thou shalt bring forth to
them water out ofthe rock: so thou shalt give the
congregation and their beasts drink.
9
And Moses took the rodfrom before the
LORD, as he commanded him.
10
And Moses and Aaron gathered the
congregation together before the rock, and he
said unto them, Hear now, ye rebels; must we
fetch you water out ofthis rock?
11
And Moses lifted up his hand, and with his
rod he smote the rock twice: and the water came
out abundantly, and the congregation drank, and
their beasts also.
12
And the LORD spake unto Moses and Aaron,
Because ye believed me not, to sanctify me in the
eyes ofthe children ofIsrael, therefore ye shall
not bring this congregation into the land which I
have given them.
13
This is the water ofMeribah; because the
children ofIsrael strove with the LORD, and he
was sanctified in them.
4

Two more issues need to be addressed
before we can examine the genealogy of
Genesis
from
an
anthropological
perspective.
First is the overriding
importance in Genesis that the Israelites
maintain their purity (separateness) from
surrounding peoples: "Of the nations
concerning which the Lord said unto the
children ofIsrael, Ye shall not go in to them,
neither shall they come in unto you: for
surely they will turn away your heart after
their gods." (JKings 11 :2). The Israelites
were, after all, Yahweh's "chosen people."
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In order to achieve this purity, it is necessary

for the Israelites to descend exclusively from
Terah, Abraham's father, since it was
Abraham who first established the covenant
between his people and Yahweh. This
necessitates several incestuous marriages,
including that between Abraham and Sarah
(Gen. 20:12). Abraham twice lends his
wife, Sarah, out on the grounds that she is
his sister: once to the Pharaoh (see Gen.
12:11-20), and once to King Abimilech (see
Gen. 20:1-12). Sarah was his sister because
she was the daughter of one of Abraham's
father's wives (not his own mother). In a
patrilineal society, which the ancient
Israelites were, the daughter of one's father
is one's sister (not half-sister) because
descent is traced through males only.
Abraham's son, Isaac, similarly marries his
cousin Rebecca (Gen . 25:20), and Isaac's
son, Jacob (Israel), marries his cousins
Rachel and Leah (his mother's brothers
daughters). Esau, on the other hand, is
condemned for marrying a Hittite woman
[an outsider] (Gen. 36:1-9). Even Solomon,
the Israelite's greatest king, is criticized for
marrying outsiders: ''But king Solomon loved
many strange women, together with the
daughter of Pharaoh, women of the
Moabites, Ammonites, Edomites, Zidonians,
and Hittites" (JKings 11:1).
The final issue that must be addressed is the
literary style of biblical writings. Many
words and phrases appear in the Bible that
cannot be translated literally into English.
Such words and phrases must be understood
in the context of the language of the Bible at
the time those words and phrases were
written. For example, the statement in the
flood story that it rained "40 days and 40
nights" must be translated to mean that it
rained for a long time, not that it rained
exactly for 40 consecutive days and nights.
This would be comparable to our own
phrase that it is "raining cats and dogs".
Someone reading such a statement in the
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future would be sorely misled by literally
translating this phrase to mean that animals
were falling out of the sky. Similarly, the
phrase ''preserved the seed thereof' refers,
not to planting crops, but to continuing the
patrilineal birth line. Likewise, it is
commonly known that the phrase "and he
knew her" does not mean that a particular
man and women were merely acquaintances
or friends. It means something quite
different: that they had sexual intercourse.
In the same way, the Cain and Abel story is
not a description of an actual historical
event, but an eponymous account of the shift
in Israelite history from the time they were
formerly nomadic herdsmen to when they
became settled farmers. The contrasting
characteristics of Cain and Abel reflect the
nostalgic view that their herding past (Abel)
was a time of ease and tranquility and
closeness to nature, in contrast to the
difficulties and conflicts associated with
their subsequent village agricultural
existence (Cain).
Finally, the phrase "saw the nakedness
thereof' cannot be translated simply to have
seen someone unclothed. The Bible
distinguishes between naked and nakedness.
When the work "naked" is used in the
Hebrew Bible to refer to human beings, it
generally refers to them being uncovered or
without clothes. However, when the word
"nakedness" is used in relation to people, it
generally refers to more than simply being
unclothed; it implies sexuality or sexual
behavior. The term nakedness might also be
used metaphorically to refer to the fertility
of the land. A few examples will illustrate
this difference in meaning between "naked"
and "nakedness" in the Bible.
Naked
Genesis 2:25
And they were both naked, the man and his wife,

and were not ashamed.
Genesis 3:7
And the eyes ofthem both were opened, and they
knew that they were naked,· and they sewedfig
leaves together, and made themselves aprons.
Genesis 3:11
And he said, Who told thee that thou wast
naked? Hast thou eaten ofthe tree, whereofI
commanded thee that thou shouldest not eat?
1Samuel19:24
And he stripped offhis clothes also, and
prophesied before Samuel in like manner, and
lay down naked all that day and all that night.
Wherefore they say, Is Saul also among the
prophets?
Job 1:21
And said, Naked came I out ofmy mother's
womb, and naked shall I return thither: the
LORD gave, and the LORD hath taken away;
blessed be the name ofthe LORD.

Nakedness
Leviticus 18:8
The nakedness ofthy father's wife shalt thou not
uncover: it is thy father's nakedness.
Leviticus 18:12
Thou shalt not uncover the nakedness ofthy
father's sister: she is thy father's near
kinswoman.
Leviticus 18: 16
Thou shalt not uncover the nakedness ofthy
brother's wife: it is thy brother's nakedness.
Leviticus 18:19
Also thou shalt not approach unto a woman to
uncover her nakedness, as long as she is put
apart for her uncleanness.
Leviticus 20: 11
And the man that lieth with his father's wife hath
uncovered his father's nakedness: both ofthem
shall surely be put to death; their blood shall be
upon them.
Leviticus 20: 20
And ifa man shall lie with his uncle's wife, he
hath uncovered his uncle's nakedness: they shall
bear their sin; they shall die childless.
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THE GENEALOGY OF GENESIS
We are now prepared to examine the stories
in Genesis which illustrate the political role
that the genealogy in Genesis plays in
placing Israelite's neighbors in greater or
lesser social distance from them.
Noah, Ham and the Canaanites
Genesis 9: 18-27 describes an event which
took place immediately following the flood.
Genesis 9
18

And the sons ofNoah, that went forth ofthe
ark, were Shem, and Ham, and Japheth: and
Ham is the father of Canaan.
19
These are the three sons ofNoah: and of
them was the whole earth overspread
20
And Noah began to be an husbandman, and
he planted a vineyard:
21
And he drank ofthe wine, and was drunken;
and he was uncovered within his tent.
22
And Ham, the father of Canaan, saw the
nakedness ofhis father, and told his two
brethren without.
23
And Shem and Japheth took a garment, and
laid it upon both their shoulders, and went
backward, and covered the nakedness oftheir
father; and their faces were backward, and they
saw not their father's nakedness.
24
And Noah awoke from his wine, and knew
what his younger son had done unto him.
25
And he said, Cursed be Canaan; a servant of
servants shall he be unto his brethren.
26
And he said, Blessed be the LORD God of
Shem; and Canaan shall be his servant.
27
God shall enlarge Japheth, and he shall
dwell in the tents ofShem; and Canaan shall be
his servant.

If one accepts the distinction given above
between naked and nakedness, then what
happened while Noah was sleeping was
more than Ham simply seeing his father
asleep uncovered. Indeed, the wording of
Genesis 9:24 in which Noah awoke and
knew what Ham "had done unto him"
suggests that some action had taken place.
This would explain Noah's cursing of his
son so vehemently and claiming that "a
servant of servants shall he be unto his
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brethren" (Gen. 9:25). It is also very
significant that the passage: (1) states twice
that Ham is "the father of Canaan" (Gen.
9:18 & 21); (2) states twice that Canaan
shall be a servant to his brothers (Gen. 9:25
& 27); and (3) states emphatically that the
god of Canaan will be a servant of the god
of Shem.
Canaan is the eponymous ancestor of the
people of Canaan, the people whose land the
Israelites, according to the Bible, invaded
in order to establish their kingdom. Canaan
was the Promised Land given to the
Israelites by God. By portraying Ham, "the
father of Canaan", as a despicable individual
performing a homosexual incestuous act on
Noah (his own father), and by having Noah
curse Ham for what he "had done unto him",
the Bible justifies and legitimizes the ancient
Israelites historical conquest of Canaan. It
also legitimizes the enslavement of the
Canaanites and the imposition of the
Israelite religion, since the Israelites are the
descendents of Shem (see Figure 2), the
person to whom Canaan is to be a slave
[Shem refers to the people known today as
the Semites].
Also significant is where the Israelites place
the Canaanites in their genealogy. The
Canaanites are as far removed from the
Israelites as is possible and still be human.
An Israelite must trace his or her ancestry all
the way back to Noah in order to establish a
connection with the Canaanites. This is as
far back in time as one could go. In a social
and political world governed by the norms
of kinship and genealogy, the Israelites owe
absolutely no allegiance or regard to the
Canaanites. Thus, to the ancient Israelites,
the people whose land they occupied: (1)
were as distantly related to them as a people
could be, (2) were descended from a man
who committed homosexual incest with his
own father (Noah); and (3) were
commanded by that father to be the slaves of
90
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the Israelites. This was a perfect ideological
justification for having appropriated the
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Canaanite's land and for having enslaved
them.

Figure 1

Old Testament Genealogy
Lot and his Daughters
A second revealing story is that of Lot and
his two daughters.

Genesis 19
29

And it came to pass, when God destroyed the
cities ofthe plain, that God remembered
Abraham, and sent Lot out ofthe midst of the
overthrow, when he overthrew the cities in the
which Lot dwelt.
30
And Lot went up out ofZoar, and dwelt in the
mountain, and his two daughters with him; for
he feared to dwell in Zoar: and he dwelt in a
cave, he and his two daughters.
31
And the firstborn said unto the younger, Our

father is old, and there is not a man in the earth
to come in unto us after the manner ofall the
earth:
32
Come, let us make our father drink wine, and
we will lie with him, that we may preserve seed
ofour father.
33
And they made their father drink wine that
night: and the .firstborn went in, and lay with her
father; and he perceived not when she lay down,
nor when she arose.
34
And it came to pass on the morrow, that the
firstborn said unto the y ounger, Behold, I lay
yesternight with my father: let us make him drink
wine this night also; and go thou in, and lie with
him, that we may preserve seed of our father.
35
And they made their father drink wine that
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night also: and the younger arose, and lay with
him; and he perceived not when she lay down,
nor when she arose.
36
Thus were both the daughters ofLot with
child by their father.
37
And the first born bare a son, and called his
name Moab: the same is the father ofthe
Moabites unto this day.
38
And the younger, she also bare a son, and
called his name Benammi: the same is the father
ofthe children ofAmmon unto this day.

Lot was Abraham's nephew who lived in
Sodom, a city (along with Gomorrah) on the
plain south of the Dead Sea that Yahweh
destroyed because of its wickedness. As
Lot, his wife and their two daughters leave
Sodom, Lot's wife turns around to see what
is happening. This is in clear disobedience to
Yahweh's command, and she is turned into a
pillar of salt. Eventually, Lot and his two
daughters dwell in the mountains outside of
Zoar, a town at the southern edge of the
Dead Sea.
Fearing that they are the sole survivors on
earth, the two daughters devise a plan to get
their father drunk, have sex with him and
bear his children, so that they "may preserve
seed of our father" (Gen. 19:32, 34). Each
of the daughters has a child as a result of
having sexual intercourse with their father.
The older daughter gives birth to a son
named Moab (the eponymous ancestor of
the Moabites), and the younger daughter
bears a son named Ben-ammi (the
eponymous ancestor of the Ammonites).
The Moabites and the Ammonites were two
semi-independent kingdoms to the east of
Israel (see Map 3). These two kingdoms
were conquered by the Israelites and owed
their allegiance to David and Solomon.
However, they were allowed to keep their
own governments as long as they maintained
the peace, paid tribute to David and
Solomon and supported the Israelite
kingdom in its wars with other nations.
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Although the Moabites and Ammonites
were no longer completely sovereign, they
were socio-politically superior to the
Canaanites, who had been completely
defeated and subordinated by the Israelites.
The Moabites and Ammonites were also
allies with the Israelites against other
adversaries. The higher status of the
Moabites and Ammonites (compared to the
Canaanites) is reflected in the fact that the
purported sexual offense of Lot's two
daughters was heterosexual incest rather
than homosexual incest and that the deviant
act was done for a noble reason. In kinshipbased societies, procreation is highly valued.
Having children is both a source of
prosperity and a requirement for the survival
of the lineage. Consequently, homosexual
behavior is strongly condemned in such
societies, as it was among the ancient
Israelites (see Leviticus 18:22; "Thou shalt
not lie with mankind, as with womankind: it
is abomination. '').
The higher sociopolitical status of the
Moabites and Ammonites in the eyes of the
Israelites is also reflected in their placement
within the Israelite genealogy. In order to
trace a relationship to the Moabites and
Ammonites, the Israelites had only to trace
their descent back to Terah, Abraham's
father (see Figure 1), not all the way back to
Noah.
In summation, then, compared to the
Canaanites, the sexual act which gave birth
to the eponymous ancestors of the Moabites
and Ammonites was less onerous than the
sexually deviant act that was performed by
the father of the eponymous ancestor of the
Canaanites. In addition, the Moabites and
Ammonites could claim a
closer
genealogical connection to the Israelites
than could the Canaanites and, therefore,
could make a more legitimate claim to being
treated with respect.
92
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property and authority when Isaac died.
However, one day when Esau returned from
the fields and was near starvation, he asked
Jacob for some of the red lentils he was
cooking. Jacob agreed to do this, but only if
Esau agreed to give up his birthright in
exchange for the food (Gen.25: 34-35). As a
result, Esau became known as Edom (which
means red).
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The Kingdom of
David and Solomon
Jacob and Esau

The story of Jacob and Esau (see Gen.
25:19 through Gen. 28:9) [not included here
because it is too lengthy] also attempts to
explain the Israelites' historical relations
with one of their neighbors, the Edomites to
the south (see Map 3). Jacob (who later
becomes Israel, the eponymous ancestor of
the Israelites) and Esau are twin brothers
who were born to Isaac (Abraham's son) and
his wife Rebecca. The two sons never got
along and fought constantly. Indeed,
Genesis 25 :22 states that the two children
even fought while they were still inside their
mother's womb. Esau was born first and
therefore, was entitled to inherit his fathe;

Later, when Isaac was on his deathbed, he
called out for Esau in order to give him his
birthright. However, Rebecca and Jacob
conspired to trick Isaac into giving Esau's
birthright to Jacob, whom Rebecca loved
best. Rebecca cooked Isaac's favorite food
'
which Isaac had requested, and had Jacob
cover his arm with a goatskin when he
brought Isaac the food (because Esau was
especially hairy). Rebecca and Jacob
managed to fool the old man, and he
bequeathed everything to Jacob. When Esau
returned and discovered what had happened,
he was furious and threatened to kill Jacob.
Jacob' s mother warned him of Esau's
intentions and instructed him to stay with
her brother Laban's family until Esau cooled
down. · In the meantime, Isaac instructed
Jacob not to marry any Canaanite women,
but told him to travel to Padanaram to marry
Laban's daughters (i.e., his mother's
brother's daughters). Jacob subsequently
married Laban's two daughters: Rachel and
Leah. Esau, on the other hand, had
previously disappointed his parents by
marrying a Hittite woman (Gen. 26:34-35).
The Hittites were a powerful kingdom in
what is today Turkey, which means that she
was not descended from Terah.
In order to understand the above story, we

need to know the historical political
relations that prevailed between the
Israelites and the Edomites. The Edomites
~ere a powerful local kingdom prior to the
tune that the Israelite kingdom dominated
the region under David and Solomon. This
93
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is reflected in Genesis by the fact that Esau
(the eponymous ancestor of the Edomites)
was born before Jacob (the eponymous
.ancestor of the Israelites). The Israelites
were never able to conquer the Edomites as
they had the Canaanites, or even subordinate
them as they had the Moabites and
Ammonites. The two kingdoms maintained
an intermittent state of hostility with one
another instead. The ongoing conflict
between the Edomites and Israelites is
explained in the story by having Esau and
Jacob fighting even in their mother's womb.
Indicative of Israelite-Edomite hostility is
the fact that several centuries after Genesis
was written Herod the Great, the Romanappointed ruler of Judea at the time of Jesus'
birth, was strongly disliked by the Jews, in
part, because he was an ldumean, the name
used to refer to the Edomites at that time.
It is also significant that, while Jacob

married Leah and Rachel, his mother's
brother's daughters who, like him, are
descended from Abraham's father, Terah,
Esau married a Hittite woman --an outsider
not descended from Terah. The sons and
grandsons of Jacob's wife Leah are the
eponymous ancestors of the southern tribes,
while those of Rachel make up the
eponymous ancestors of the northern tribes
of Israel. This inclusion of two wives
explains and rationalizes the historical
rivalry and conflict that existed between the
northern
and
southern
kingdoms.
Significantly, Leah is the older sister,
reflecting the primacy of the southern
Kingdom of David and Solomon in this Jdocument story.
CONCLUSION

Upon closer examination, portions of the
genealogy contained within Genesis displays
an interesting political phenomenon: those
neighboring peoples with whom the
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Israelites were in conflict were claimed by
the Israelites to have descended from
ancestors guilty of illicit sexual behavior.
Significantly, the more intense was the
political conflict between a group of people
and the Israelites --and the more those
people had been subordinated by the
Israelites-- the more offensive was the
sexual act performed by that group's
eponymous ancestor and the more distant
did the Israelites trace a genealogical
connection to them.
The most heinous sexual crime -homosexual incest-- was that of Ham, the
father of Canaan, the eponymous ancestor of
the Canaanites whom the Israelites
conquered and enslaved. The Canaanites
are also as far removed from the Israelites in
their genealogy as a people can be and still
be human. The Israelites were, thus, not
obligated to accord the Canaanites the same
respect and consideration that they would
someone more closely related to them in
their genealogical world view.
Lot's daughter's behavior --having sex with
their father-- was also unacceptable, but it
was not as heinous as the behavior of Ham.
It was, at least, heterosexual incest and was
done for altruistic reasons. The Moabites
and the Ammonites, the product of Lot's
daughter's incest are, therefore, not as
distantly placed within the Israelite
genealogy, as would befit a people whom
the Israelites subordinated but did nor
colonize.
Closer still is the connection between the
Israelites and the Edomites. The Israelites
needed only to trace their genealogy back to
Isaac in order to establish a connection with
the Edomites. At the same time, the
Israelites were never able to defeat, let alone
conquer or subjugate the Edomites. They
remained rivals of relatively equal strength.
94
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Consequently, the "crime" of Esau, their
eponymous ancestor, was simply that he
married a Hittite woman, someone not
descended from Terah. This compromised
the purity of his bloodline.
Finally, by distinguishing the sons of Jacob
(Israel) as belonging respectively to his two
wives, Leah and Rachel, the genealogy
attempts to explain the complicated
historical relations between the peoples of
the northern and southern kingdoms. It is
important to remember that the Israelites
were originally organized, like most other
nomadic pastoral peoples, into independent
lineages, clans and tribes which fiercely
defended their sovereignty. Only reluctantly
did they form into larger and more
permanent political organizations, and for
only two generations (first under David,
then under Solomon) did they comprise a
single people organized into a centralized
political system. Moreover, the monarchy
was established by conquest from the south
and was eventually rejected in the north.
Thus, as is the case with other genealogies
and histories studied by anthropologists,
Genesis represents a largely metaphorical
document that evolved among the ancient
Israelites, in part, to justify, rationalize and
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legitimize their social and political history.
As is the case with other genealogies,
Genesis can best be understood through an
anthropological analysis in which seemingly
unique local social behaviors and
institutions are examined as specific
manifestations of general theoretical
principles.
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