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Abstract: Persistent poverty is frec 11(‘11[1\7 identified as a kcv ]J]()])]cm on American
Indian tribal lands in the United Statm Yet the fact that tribal Tands te nd to be
located in isolated, nonmetropolitan areas suggests that relatively lower levels of per
capita income in tribal arcas may be due Tar <f(]\/ to locational factors, such as the lack
of uccess to markets, the absence of Luml()m( sation econoniics , and an inade uate
infrastructure. The study presented here e xplored the role of Tocation-specilic factors
and other characte ns(](s in a((mmtmg {’()l variation in income l(\( Is between
tribal and nontribal arcas and across different types of tribal areas. The results suggost
that location indeed plays a significant role in accounting for variation in income
across both tribal and nontnbal arcas, but that human capital, demographies, and
structural factors also matter. In ])dltl(llhr college-educated and retirement- age
shares of the population have a positive effect on income levels in all arcas, \Vlll](‘
unemployme nt rates and shares of the population that are American Indian have a
negative effect in all arcas. The results further indicate that once locational, strie-
tural, and demographic factors are controlled, tribal areas do not have x]gm[l( antly
lower levels of income than do other arcas. The lower income levels found in tribal
areas may thus be understood as a function of location, industrial structure, human
capital, and demographics, rather than as a reflection of problems that arce
inherent only in tribal arcas.

Kcy words: Native American; cconomic (Ic\'ol()pm(*nt; rcgi()na] income; poverty.

Persistent poverty in remote rural areas
is an enduring problem in both advanced
and dcvdopmg nations. In the United States,
persistent rural poverty is especially evident
in areas containing American Indian tribal
lands, many of wln(h are also afflicted by
poverty-related problems, such as high rates
of infant mor tdhtv and substance 11)115@. Yet

" Although the majority of tribal arcas suffer
from these (>'I)(‘S of 1)1'()])[(‘1115, it is iml)()r[unt to
r('cog__ni'/c that th( sre have been a number of tribal

‘success stories.” Tribes like the Mississippi lmnd
ol Choctow In(J jans, the Winnebago tribe of

the fact that tribal lands are primarily located
in remote rural 1()<f1()ns suggests that the rela-
tively lower per capita incomes in tribal arcas
may be largely a function of factors, such
as the lack of access to markets, an inade-
quate infrastructure, and a lower cost of
living. Although the role of such spatial
factors in explaining differential regional

Nebraska, and the Salish-Kootenai tribe from
Montana have excelled cconomically i recent
years and have hecome significant employers in
their respective regions and elsewhere (“T'ribal
Pursuit” 2002).
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366 1Economic GROGRAPIY

(l(%\f(?l()pﬂlellt is receiving rencwed attention
within the geographic and economic litera-
tures <u.g., Glasmeicr 2002; Levernier,
Partridge, and Rickman 2000; Glasmeier and
Wood 2001; Ravillion and Wodon 1999;
Henninger 1998), there has been no system-
atic examination of the role of these types
of factors in accounting for ditferences in
income between tribal and nontribal arcas
or across different types of tribal arcas. In
light of the continuing 1)1‘()1)]01113 of persis-
tent poverty in many tribal arcas despite

or pérlmps as the result of—decades of

federal policy initiatives that were intended
to alleviate those conditions, additional
consideration of these issues is merited.

The mapping and spatial analysis of

patterns of regional poverty have long
been a hallmark of research in cconomic
geography. Early studies of this type, such
as those of Morrill and Wohlenberg (1971)
and Smith (1973), provided systematic docu-
mentation of spatial patterns of concentrated
poverty across regions and within urban
arcas of the United States. These studies also
represent some of the first efforts to incor-
porate spatial, cconomic, and social variables
into the multivariate analyses of regional
poverty. A number of more recent multi-
variate studies have also considered the
determinants of differential levels of income
and poverty across U.S. counties and rural
arcas (e.g., Albrecht, Albrecht, and Albrecht
2000; Glasmeier and Wood 2001; Glasmeier
and Fuellhart 1998; Levernier, Partridge,
and Rickman 2000; Manson and Groop
1990). This more recent work has suggested
that regi()nal putterns of p()vorty tend to be
persistent over time and can be explained
by a combination of locational, structural,
and demographic factors, including, for
example, market size, the presence of natural
amenities, industrial composition, and the
shares of retirees in the population.
Multivariate analyses of the determinants
of income levels and poverty rates across
.S, tribal areas have been more limited and
have tended to pay relatively little atten-
tion to locational factors. These studies have

instead emphasized the importance of

human capital and institutional factors,

particularly the cducational attainment of
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the population and the structure of tribal
governance, in accounting for differences
across tribal areas (Comell and Kalt 1992,
2000; Kingsley et al. 1996). These studies of
tribal arcas have not utl(tmpl(%d to account
for differences in income and poverty rates
between tribal and nontribal areas.

In addition to statistical analyses, there
is also a wealth of case-study research on
persistent rural poverty in major regions of
the United States including tribal areas.
Studies of poverty in regions like Appalachia
and the Mississippi Delta have stressed the
role of historical and sociocultural factors in
zlcc()lmting for persist(mt rural poverty. The
work of Duncan (1999) and Gaventa (1980)
is valuable in this regard, demonstrating that
persistent poverty in both Appalachia and
the Mississippi Delta is largely a legacy of
the coal and plantation cconomies that
existed in these regions during the nine-
teenth century. The in(‘quitzll)]e power struc-
tures that emerged historically in these
regions have been perpetuated by racial and
income-based segregation and by the lack
of supportive and inclusive local institutions.
Case studies of tribal arcas have also empha-
sized the importance of historical legacy,
particularly federal Indian policy, in
accounting for present-day tribal poverty.
Duffy and Stubben (1998), for example,
traced the history of federal Indian policy
initiatives since the late nineteenth century,
arguing that these initiatives have not only
been ineffective in alleviating poverty, but
have actually exacerbated problems of
underdevelopment in tribal arcas. Kodras
(1997) further demonstrated that the loca-
tional disadvantages experienced by tribal
populations are largely the result of delib-
erate federal-level decisions. Kodras (1997,
87) noted that “the historical choice of
remote location has isolated the reserva-
tion from urban markets, and the legacy of
federal neglect has left an infrastructure base
insufficient {or (1(%\/01()1)11’10111.”

Case-study research on tribal arcas has
also suggested that contemporary tribal
cconomic conditions are associated with
social and cultural factors that either support
or hinder the acceptance of formal and
informal social and cconomic institutions
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(Pickering 2000; Mushinski and Pickering
2000; Duffy and Stubben 1998; Vinje
1996; Trosper 1996; Anderson 1995).

Although the cultural independence of

American Indians has often been regarded
(by non-Indians) as a major obstacle to
cconomic development in tribal areas (see
Frantz 1999), recent studies, such as those
by Pickering (2000) and Anderson (1995),
have found that adherence to eultural tradi-
tions and institutions may be an important
coping strategy for tribal populations who
live in marginalized situations. For example,

Pickering noted that the Lakota Indians of

South Dakota have limited access to formal
wage employment and often face poor
working conditions. Lakota cultural ties,
manifest through family and community
networks, provide a crucial safety net that
enables tribal members to cope with the
uncertainty of wage work off the reservation
and, if necessary, allows them to leave jobs
with unacceptable working conditions.
Home-based production of cultural artifacts,
which are often used for barter with other

tribal members, also provides a means of

survival outside the formal econony
(Pickering 2000).

Taken together, the cross-sectional and
case-study rescarch on regional and tribal
poverty has yielded important insights into
the determinants of variation in income and
poverty levels, as well the causes of persis-
tent poverty. As 1 noted earlier, however,
these studies have paid limited attention to
the role of Tocational and other factors in
accounting for differences in income
between tribal and nontribal arcas or across
different types of tribal arcas. The study
presented here addressed those issues asking
(1) are there signiﬂcunt differcnces in per
capita income between tribal and nontribal
areas after locational and other character-
istics are controlled? and (2) among different
types of tribal arcas, what is the role of loca-
tional versus other factors in accounting
for variation in per capita income?

The need for additional attention to
poverty in remote rural regions, such as
those containing American Indian tribhal
lands, has become especially apparent in
light of recent observations that regional
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differences in income appear to persist and
]]llly il(‘t“ll]]y ])(‘ g].()\\’ing WOrse as t]](‘,
restlt of ecconomic globalization, which tends
to channel new investments into arcas with
high concentrations of advanced service
industries and a large nuinber of highly
skilled workers (Glasmeier 2002; ()’ Brien
and Leichenko 2003; Kodras 1997). As
globalization proceeds, tribal arcas may be
among those that are the most likely to be
left behind because of Tower levels of himan
capital, poor access to markets, poor infra-
structure, and other constraints.

The next section describes patterns of
income variation across U.S. countices,
focusing on differences between those conn-
ties that contain tribal arcas and those that
do not. The third scction considers several
bodies ol theoretical literature on regional
variation in income and sputiu] concentra-
tion of poverty. The fourth section develops
an empirical model for evaluating income
variation between tribal and nontribal areas
and across different types of tribal arcas. The
fifth section describes the results of the
empirical analysis, and the final section
presents my conclusions and discusses some
directions for further rescarch.

Income Patterns Across Tribal
and Nontribal Arcas

American Indians are often referred to as
the United States” most rural minority (Snipp
1995). Recently released data from the 2000
U.S. census suggest that this characteriza-
tion remains appropriate. In 2000, approx-
imately 2.4 million people defined them-
selves as members of the American Indian
race alone.” Of that population, just over 1

2 Tuse the category American Indian vace alone
for comparative purposcs becanse the vast
majority nppr()xilnut(‘ly 90 percent, u(:('()r(ling‘
to the U.S. Burcan of the Census (2002)—ol
American Indinns who were Tiving in tribal
areas in 2000 characterized themselves in this
manner. Beeanse the analysis also draws on the
1990 census, which did not allow for multiple
racial categories, the “race alone” category
helps ensure comparability between the 1990 and
2000 data.
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million, or 42 percent, lived in nonmetro-
politan counties, compared to less than 20
percent of the ULS. population (U.S. Burcau
of the Census 2002).

The rural concentration of American
Indians appcars to be even more
pronounced when American Indians who
live on and around tribal arcas are consid-
cred. The definition of tribal lands used in
the study includes all American Indian areas
recognized by the U.S. Bureau of the
Census. In 2000, these arcas in the conti-
nental United States included nationally and
smt(:—1‘(%(:();5111%(%(1 reservation and trust arcas,
Oklahoma Tribal Statistical Arcas (OTSAs),
Tribal Designated Statistical Arcas (TIDSAs),
and State ])(zsignuted American Indian
Statistical Arcas (SDAISAs).? Approximately
1.5 million American Indians (defined by
race alone) live either in a state or nation-
ally recognized tribal area or in an arca
immediately surrounding a tribal area (i.e.,
within a county containing a tribal ared).
Of this population, approximately 57 percent
live in non11’1(tt1'()1)()|itm’1 counties.

In addition to l)eing the most rural
minority group in the United States,
American Indians are also among the poovest
scgments of the U.S. population. In 1990,
per capita income levels for American

Indians were $8,284, less than 60 percent of
the U.S. average of $14,420. Problems of

lower income levels are especially evident
in and around Indian tribal arcas, where,
as [illustrate later, average per capita income
levels are consistently below the U.S.
average.

Classifying Tribal and Nontribal

Countics

In (—zvulualing and (:onq)zn'ing the deter-
minants of income variation across tribal and

3 The analysis is limited to the continental
United States to ensure as nimch c()mpuml)ilit’y
among conmtics as possible, Although both Alaska
and awaii contain Aierican Indian tribal arcas
(or Native arcas), their economies are relatively
separate from that of the continental United
States.
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nontribal avcas, T used the county as the basic
unit of analysis. The use ol county-level data
has two major advantages: it allows for a
comparison of arcas containing tribal lands
with similar arcas that o not contain tribal
lands, and it provides a more inclusive spatial
unit of ;mu]ysis than reservation and trust-
arca boundarics. The region immediately
surr()unding a tribal arca often contains
substantial populations of American Indians
who arc afliliated with the proximate tribe
(Kingsley et al. 1996). The use of county,
rather than tribal-arca, boundaries captures
these proximate-residing Ainerican Indians
in the comparison of tribal versus other
areas. However, it also has some important
limitations. First, county-level data limit the
focus of the study to the population living in
the county and do not separate American
Indians living in tribal arcas from members
of other racial or ethnic groups. Second,
county-level data do not allow for intracounty
variation between tribal and nontribal areas.
The use of county-level indicators for vari-
ables such as the quality of the infrastruc-
ture may hide variation within counties
between tribal and nontribal arcas.

To facilitate an exploration of income
patterns across tribal and nontribal counties
and across different types of tribal counties,
| sepumt(%(l counties into several (:utegori(zs
(see Table 1). First, [ distinguished between
counties that contain tribal lands and
counties that do not (i.e., tribal counties

versus nontribal counties). On the basis of

this broad definition, T identified 367
counties in the continental United States
that contain tribal Tands and 2,743 countics
that do not. Next, [ made finer distinctions

among tribal countics on the basis of

whether the tribal county contains a feder-
aﬂy or stute—recogl1ixc(l reservation and trust
arca versus another type of tribal statistical
area without a land base that includes either
an OTSA, a TDSA, or a SDAISA. (The
nonreservation and trust tribal arcas are
referred to as OTSA-TDSA areas.) Among
the 367 tribal counties, 263 contain a
reservation and trust area and 104 contain
an OTSA-TDSA arca. Finally, I separated
tribal counties zlc(:or(h’ng to the American
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Table 1

Distribution of Tribal Counties by Metropolitan or Nonmetropolitan Location

Reservation

and Trust OTSA-TDSA

Type of Tribal County All Types Area Area
Tribal counties (U.S. counties 367 263 104
containing tribal lands)
Located in a metropolitan arca 82 (22%) 55 (21%) 97 (26%)
Located in a u()nnu*tr()])oli{;m area 285 (78%) 208 (79%) 77 (74%)
Nontribal counties (U.S. counties not 2,743 < —
containing tribal lands)
Located in a metropolitan area 751 (27%) — .
Located in a nonmetropolitan area 1,992 (73%) — —
Tribal counties in which the AT popula- 156 103 53
tion accounts for at least 5 percent of
the total county })()l)nlalli(m (/\lf')sl);ll'(')
Located in a metropolitan area 11 (7%) 4 (4%) 7 (13%)
Located in a nonmetropolitan arca 145 (93%) 99 (96%) 46 (87%

Indian (AL share of the total county popu-
lation. 1 identified tribal counties in which
American Indians account for at least 5
percent of the population (156 total) as
“AlBshare” counties. These various county
groupings are used in the descriptive and
mapping exercises that follow and again later
in the regression analysis.

The Location and Income Levels of
Tribal Counties

As Figure 1illustrates, tribal counties are
generally located in the western half of the
United States. This locational pattern is
primarily a function of the implementation
of forced-relocation polices during the nine-
teenth century by which American [ndians
from many areas of the eastern United States

were relocated to reservation areas west of
the Mississippi River. The distribution of

tribal counties by rural location is shown in
Table L. The table indicates that the vast
majority (78 percent) of counties that contain
tribal arcas are rural counties. The defini-
tion of rural used in the study corresponds

to the definition used by the U.S. Bureau of

the Census; raral counties are those that are
not part of a metropolitan area. {The terms
rural and n(m'nwtm;nolit(m are used inter-
changeably, as are the terms wrban and

metropolitan.) Among the nontribal coun-
tes in the continental United States that
were included in the study, 1,992 (73
percent) fall into the category of rural, while
751 (27 percent) fall into the category of
wrban. Table 1 further illustrates that tribal
counties with higher AT shares of the total
population are overwhelmingly located in
nonmetropolitan arcas. Among the tribal
counties in which Al shares of the total popu-
lation are at least 5 pereent, more than 90
p(trcent are in n(mmetropolitun areds.
Table 2 presents the mean per capita
income levels across different categories of
counties, including metropolitan and
nonmetropolitan, and tribal and nontribal,
and different categories of tribal counties in
1999. The largest absolute differences
between county groups were between
n’letr()politan and n()nn’wtropo]itm1 counties.
In 1999, 1’1()nnmtmp()litun counties had
average incomes of $20,616, approximately
$6,000 lower than metropolitan counties.
Among tribal counties, per capita incomes
averaged approximately $21,068, more than
$1,200 (5 percent) lower than nontribal
counties for that year. Among the tribal
counties with greater than a 5-percent Al
population (Al5share), per capita incomes
were still lower, averaging approximately
$18,600, or more than $3,500 (19 percent)
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Il OTSA-TDSA tribal county
Reservation and Trust tribal county

Figure 1. Location of tribal counties in the United States.

below the U.S. county average. Table 92
also distinguishes between tribal counties
that contain federally and state-recognized
reservation and trust arcas and those that

contain OTSA-TDSA areas. Per capita
incomes tend to be higher in counties with
reservation and trust areas than in those with
OTSA-TIDSA areas.

Table 2

Per Capita Income Across U.S. Counties

Per Capita Income

n (dollars, 1999)

All counties (continental U.S.) 3,077 22,138 |
Metropolitan counties 816 26,358 ‘
Nonmetropolitan counties 2,261 20,616* |

Nontribal counties 2,743 22,289 |

Tribal counties 367 21,068" |
Reservation and trust areas 263 21,465 1
OTSA-TDSA area 104 20,071¢

Tribal counties with 5 percent or more Al population 156 18,6494
Reservation and trust area 103 18,902
OTSA-TDSA area 53 18,156

Source: U.S. census (2000); calculations by author.

* The difference between the means for nonmetropolitan and metropolitan counties is statistically significant at

the .05 level.

* The difference between the means for tribal and nontribal counties is statistically significant at the .05 level.

¢ The difference between the means for OTSA-TDSA
at the .05 level.

* The difference between Al5share counties and all other tribal counties is statistically significant at the .05 level.

and reservation and trust counties is statistically significant

er. Further reproduction prohibited without permissionyyy
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Difference-of-means tests among metro-
politan and nonmetropolitan, tribal and
nontribal, and AlSshare tribal counties and
other tribal counties indicate that these
differences in per capita income are statis-
tically significant in all cases (sce Table 2).*
With 1‘egurd to reservation and trust and
OTSA-TDSA counties, difference-of-means
tests indicate that the differences in the
per capita incomes of these two groups are
statistically significant across all tribal coun-
ties, but are not statistically significant across
AlBshare counties. On the basis of the results
of the difference-of-means tests, 1 estimated
regression models for all counties, metro-
p()]itam counties, nonmetropolit‘un counties,
tribal counties, Al5share tribal counties,
reservation and trust tribal counties, and
OTSA-TDSA tribal counties.

Income patterns across all counties are
further shown in Figure 2. As suggested by
the literature on persist(:nt poverty; concen-
trations of low-income counties are apparent

+The vesults of the difference-of-means tests
are available from the author upon request.

M

A |
Per Capita Income (dollars, 1999)\\ 4

i
1 4896 -20000
77 20001 - 30000
EEEE 30001 - 80000
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throughout Appalachia and the Mississippi
Delta. Other areas of spatially concentrated
low-income counties include the South-
Central region, which encompasses much of
Missouri and Oklahoma, the Southwest, and
the Upper Creat Plains. A comparison of
Figures | and 2 confirms that many of the
low-income counties are tribal counties. The
most prominent concentrations of low-
income tribal counties are in South Dakota,
the Four Corners region of the Southwest,
and southeastern Oklahoma.

Theories of Regional Income
and Poverty

As I noted carlier, the issue of regional
variation in income and poverty has long
been a topic of interest in geography and
related fields. Within the economic and
economic ge()gmp]ly literatures, major
competing theoretical explanations for differ-
ential regional levels of income may be sepa-
rated into two broad categories. The first
category includes eql1ilibrium—based theo-
ries, such as neoclassical growth theory,
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factor endowment thoory, and theories of

compensating wage differentials. These
theorics emphasize the role of endowments
of technology, physical and human capital,
and natural amenities in accounting for
differential per capita income and wage
levels across regions (Borts and Stein 1964:
Barro and Sala-i-Martin 1992; Roback 1982).
Equilibrium-based theorics suggest that
regional differences should gradually disap-
pear as factor mobility narrows differences
in wages and returns to capital (Rural
So(:i()]()gicu] Society Task Force 1993),
The sccond category includes disequi-

librium-bascd theories, such as theories of

cumulative cansation, growth poles, and
industrial localization, all of which empha-
size the role of agglomeration economies
n pmviding some regions with permanent
cost advantages over other regions (Myrdal
1957; Kaldor 1970; Krugman 1991; Storper
1997). In contrast to equilibrium theories,
disequilibrium theories suggest that income
differences among regions arc likely to
persist and cven widen over time. Dcspitcr
these different predictions about long-
term r(‘,gi(mu] income patterns, an imp()rtunt
similarity hetween both approaches is the
(fml)]msis on the characteristics of location,
including endowments, natural amenities,
and ugglomomti(m ceconomies, in accounting
{or variation in income.

The related issue of the persistence of

spatially concentrated poverty has also been

of long-term interest within the fields of

urban geography, sociology, and urban
econoniics. Much of the carly literature on
the causes of poverty focused on individuals
and families and emphasized the role of a
“eulture of poverty” and lower expecta-
tions of status attainment as causes ()f‘persis—
tent poverty. This carly work, which was
conducted primarily by sociologists,
sngg(%stod that persistent, concentrated
poverty is associated with individual-level
factors, such as lower expectations of educa-
tional achievement for poor children,
lower employment aspirations among poor
adults, and negative attitudes toward work
(Lewis 1966). The second strand of research
on poverty emphasizes the role of structural

Ocrosrr 2003

economic factors in accounting for variation
in poverty rates across locations. This work
includes, for example, theories of dual labor
markets, dual ecconomics, and spatial
mismatch. Such theories, which have been
app]ied mzu’nly to urban seltings, suggest that
structural factors, such as occupational
segmentation between high—payi ng primary-
scctor jobs (industries) and low-paying
secondary-sector jobs (industries) and the
relocation of manufacturing industries out
of urban areas, help to account for the pexsis-
tence of concentrated poverty (Kodras 1997;
Jensen 1994; Massey and Eggers 1990;
Kasarda 1985).

The third strand of poverty research
relates individual and structural factors,
These linkages are epitomized in the work
of Wilson (1987), who suggested that
structural forces, including the decline and
relocation of manufacturing jobs and the
growth of low-wage service-sector jobs, have
caused a decline in the number of jobs avail-
able to men that would allow them to
support their familics. This situation, in turn,
has led to family structures that include a
large number of female-headed households,
thus promoh’ng patterns ()f'pm’sist(znt poverty
(Albreeht, Albrecht, and Albrecht 2000).
Cutler and Glaeser (1997) elaborated on the
interaction between structural and individual
factors by demonstrating the importance
of racial segregation in accounting for poorer
economic outcomes of African-American
residents in U.S. cities. They found that
African Americans who live in more-segre-
gated communitics have significantly lower
educational attainment and lower incomes
than do African Americans who live in less-
segregated areas. Cutler and Glaeser attrib-
uted these findings to a combination of struc-
tural factors, including spatial mismatch;
individual factors, such as exposure to less-
educated people; and an independent, and
less well understood, segregation effect. This
apparent convergence across the various
urban poverty literatures, noted by Albrecht,
Albrecht, and Albrecht (2000), suggests that
individual factors, structural factors, and
demographic conditions should be taken into
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account in modeling regional variation in
income.
In addition to these factors, an emerging

area of literature is emphasizing the role of

social capital in accounting for differential
regional incomes (Warren, Thompson, and
Saegert 2001). Social capital may be broadly
defined as the formal and informal networks
that allow individuals to act collectively
(Woolcock and Narayan 2000). Empirical
studies of the influence of social capital on
differential levels of regional income have
been performed across countries and across
regions in individual countries, including the
United States, Canada, and the European
Union (Bryden forthcoming; Reimer 2002;
Rupasingha, Goetz, and Freshwater 2002;
Helliwell and Putnam 2000; Narayan and
Pritchett 2000; Knack and Keefer 1997).
These studies have generally supported
the idea that social capital plays a significant
role in accounting for regional variation in
economic performance. Although direct tests
of the relationship between social capital and
income across tribal arcas have not yet been
performed, the literature on poverty in tribal
areas, discussed earlier, has also demon-
strated that conditions that may promote
or foster social capital in tribal areas, such
as tribal sovereignty and strong local
governance, play an important role in
explaining why some tribal areas are more
economically successful than others (Dutfy
and Stubben 1998; Cornell and Kalt 2000).

Modeling Approach

The various literatures have suggested that
a general model to account for variation in
regional income should incorporate loca-
tional, structural, individual, demographic,
and social capital characteristics. Area vari-
ation in per capita income may thus be
modeled as

f(location-specific factors,

per capita structural factors,

income  individual factors, (1)

demographics, social capital)

AMERICAN INDIAN TrIBAL AREAS 373

The dependent variable is the per capita
income in the county in 1999, estimated in
log form. The explanatory variables are
defined in Table 3 and are discussed next.

Location-specific factors, which are
emphasized in the regional cconomic and
geographic literatures, include proximity
to a metropolitan area, the presence of
agglomeration economies, the quality of the
transportation infrastructure, the cost of
living, and natural amenities, such as a
temperate climate Structural factors, which
are stressed in both the regional economic
and urban poverty literatures, provide a link
between a region’s economy and the national
and international economies. They include
shares of industries in different economic
sectors and unemployment rates. Individual-
specific characteristics and demographics
are emphasized in the urban and tribal-arca
literatures. Individual-specific factors include
human-capital qualities, such as the level
of educational attainment, and demographic
characteristics include the share of the popu-
lation that is dependent and racial segrega-
tion (in this case, the share of the county
population that is American Indian). Social
capital is also incr sasingly recognized as
playing an important role in regional varia-
tion in income. Although social capital is
more difficult to quantify than is locational
or other factors, rmeasures of conditions that
promote social capital may include control
over land resources and the presence of
collective economic activities, as will be
discussed shortly.

Because the aims of the study were to
account for differences between tribal and
nontribal areas and differences across tribal

* Physical amenities vary widely across the
United States. To capture this variation, 1 used
a natural amenity variable that is a composite
index developed by the U.S. Department of
Agriculture (McGranahan 1999), which is
based on criteria related to climate, topography,
and area of surface water within the county.
Counties with temperate climate, varied topog-
raphy, and access to cither coastal waters or rivers
and lakes have higher amenity rankings, whereas
counties that lack one or more of these attributes
have lower rankings.
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Table 3

Definitions of Explanatory Variables

Variable Name Definition

Locational Factors
Census region
§

Indicator of location in one of nine major census regions: Middle Atlantic (base), New

England, Southeast, South-Central, Great Lakes, Great Plains, Mountain West,

Southwest, and West Coast
Isolation
Agglomeration
Adj. to MSA
linked to a metropolitan area
Natural Am.
Interst. Dens.
Road Dens.
Structural Factors
Manuf. Sh.
Ag-Res. Sh.
Federal Sh.
Unemp. Rate
Individual Factors
H.S. Grad
College Grad

Federal share of employment
Unemployment rate

Demographic Factors
Retired

Indicator of location in a nonmetropolitan area
Population density (population per square mile)
Indicator of location in a nonmetropolitan county that is adjacent to and functionally

Natural amenity index score (see footnote 5)
Density of interstate highways per square mile

Density of primary roads per square mile

Manufacturing and construction share of employment
Agricultural and natural resources share of employment

Share of the population that has graduated from high school
Share of the population that has graduated from college

Share of the population that is over age 64

Child Share of the population that is under age 18

Percentage Al
Tribal Factors

Share of the population that is American Indian

Tribal Indicator of the presence of a tribal area in a county

Tribal-AI5sh
least 5 percent

OTSA-TDSA

Casino

Gaming Revenue

Indicator of the presence of a tribal area in a county with an American Indian share of at

Indicator of the presence of an OTSA-TDSA area in a county
Indicator of the presence of an American Indian casino in a county

Estimated annual revenue (in millions) from Indian casinos in a county

areas, I modified the general model in two
ways. First, to evaluate differences between
tribal and nontribal areas, I included indi-
cators of tribal area:

f(location-specific factors,
structural factors, individual (2)
factors, demographics,
tribal-area indicators)

per capita
income ~

The inclusion of indicators of tribal area
in equation 2 allowed me to assess whether
tribal arcas are different from other areas
after a broad range of potential determinants
of mcome were controlled. Two alternative
tribal-area indicators are included. The first
provides a simple indication of whether
the county contains a tribal area of any size

Reproduced with permission of the copyright owner.

(via the indicator variable, tribal). The
second, AI5share, identifies tribal areas in
regions with a larger Al population. It applies
to those counties that contain a tribal area
and have a population that is at least 5-
percent American Indian (sce Table 3)

To evaluate the determinants of income
variation across different types of tribal coun-
ties, I next modified the general model
(equation 1) as

f(location-specific factors,
per capita structural factors, individual (3)
income factors, demographics,

tribal-area social capital)

The inclusion of tribal-area social capital
in equation 3 allowed me to differentiate
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between tribal arcas that have traits that are
conducive to the formation of social capital

and those that do not. T used two types of

measires to reflect the capacity of a tribal
area to engage in collective action. The
first is a measure of the nature of control
over land arca. As I described earlier,
tribal arcas may be separated into reserva-
tion and trust areas and statistical areas
(OTSA-TDSAs). Reservation and trust areas
generally have a land base, have some degree
of political sovereignty, and have access to
various governmental benelfits, such as
federal aid for education. Consequently,
these arcas would be expected to have a
higher capacity to engage in collective action
than would OTSA-TDSA arcas and to have
higher levels of income. The second type
of social-capital indicator measures whether
or not a tribal county contains an American
Indian casino or casinos and the revenue
from the casino or casinos. Gaming has
become a major source of revenue for many
tribal areas, and the revenues from tribe-
owned casinos are shared by the members
of atribe (FITauteserre 1998). The existence
of a tribe-owned casino is thus one indicator
that a tribal area has the capacity to engage
in colleetive economic activity. In using
casinos as an indicator of social capital, it is
important to recognize that the net ecconomic
and social impacts of casinos for tribal
areas may not necessarily be positive {Fixico
2001). Nonetheless, the existence of a tribal
casino suggests that the tribe possesses the
types of formal and informal networks that
enable collective activity.

Results

Fquation 21s estimated for all U.S. coun-
ties, all urban counties, and all raral coun-
ties to assess differences hetween tribal and
nontribal counties in each of these major
county groups. Equation 3 is estimated for
different types of tribal counties, including
all tribal counties, tribal countics with high
shares of the American Indian population
(AlBshare counties), reservation and trast
tribal countics, and OTSA-TDSA tribal
counties. Before T turn to the modeling

AMERICAN [NDIAN TriBaL Arias 375
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results, 1 briefly consider the descriptive
statisties and the results of the model-
specilication tests.

Descriptive Statistics

Table 4 presents the means and stan-
dard deviations for most of the explanatory
variables included in equations 2 and 3. A
comparison of tribal counties versus all coun-
ties suggests that, by many indicators,
tribal counties arc worse off. For example,
tribal counties have higher rates of unem-
ployment, lower densities of infrastruc-
ture, and higher shares of the population
under age 18. Itis interesting, however, that
tribal counties tend to fare slightly better
than do all counties in their share of the
population that is college educated. They
also generally have higher natural-amenity
rankings.

Among the different subcategories of
tribal countics, those with high Al shares
tend to fare worse than do other counties.
Tribal countics that are at least 5-percent
American Indian (Al5share) demonstrate
lower rates of educational attainment at
the college level, a lower density of infra-
structure, and higher unemployment rates
than do other countics. These countices
also have lower shares of employment in
manufacturing and higher shares in natural
resources and agriculture. A comparison of
tribal counties containing reservation and
trust areas with those containing OTSA-
TDSA areas suggests that reservation and
trust areas fare better than do OTSA-TDSA
countics on indicators of educational attain-
ment but fare worse in terms of unemploy-
ment, infrastructure, and agglomeration.
Concerning industrial structure, reservation

and trust countics generally have lfower

el
shares of manufacturing and higher shares
of both agricultural-natural resource and
federal civilian employment than OTSA-
TIDSA counties. Reservation and trust coun-
ties also have substantially higher average
Al shares of the population than do OTSA-
TIDSA counties.
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Table 4
Means and Standard Deviations of Selected Explanatory Variables®
N Mean SD

Locational Factors
Agglomeration® All counties 3,074 88.923 562.607
Tribal counties 365 36.157 113.914
Reservation/trust area 261 28.230 69.679
OTSA-TDSA area 104 56.204 182.191
Tribal counties with at least 5 percent Al 156 8.232 9.431
Natural Am.© All counties 3,074 3.493 1.043
Tribal counties 365 4.038 1.320
Reservation/trust area 261 4.141 1475
OTSA-TDSA area 104 3.779 0.750
Tribal counties with at least 5 percent Al 156 3.910 1072,
Interst. Dens.¢ All counties 3,074 0.009 0.019
Tribal counties 365 0.005 0.008
Reservation/trust area 261 0.004 0.007
OTSA-TDSA area 104 0.007 0.010
Tribal counties with at least 5 percent AT 156 0.003 0.006
Road Dens.4 All counties 3,074 0.016 0.013
Tribal counties 365 0.013 0.011
Reservation/trust area 261 0.014 0.011
OTSA-TDSA area 104 0.012 0.011
Tribal counties with at least 5 percent Al 156 0.012 0.010

Structural Factors
Manuf. Sh.® All counties 3,074 0.255 0.107
Tribal counties 365 0.215 0.085
Reservation/trust area 261 0.204 0.083
OTSA-TDSA area 104 0.244 0.084
Tribal counties with at least 5 percent Al 156 0.193 0.085
Ag-Res. Sh. All counties 3,074 0.104 0.095
Tribal counties 365 0.113 0.088
Reservation/trust area 261 0.118 0.095
OTSA-TDSA area 104 0.100 0.062
Tribal counties with at least 5 percent Al 156 0.138 0.092
Federal Sh.> All counties 3,074 0.032 0.031
Tribal counties 365 0.046 0.041
Reservation/trust area 261 0.050 0.046
OTSA-TDSA area 104 0.035 0.023
Tribal counties with at least 5 percent Al 156 0.059 0.047
Unemp. Rate” All counties 3,074 0.066 0.030
Tribal counties 365 0.081 0.036
Reservation/trust area 261 0.084 0.040
OTSA-TDSA area 104 0.075 0.021
Tribal counties with at least 5 percent Al 156 0.095 0.043

Individual Factors
H.S. Grad® All counties 3,074 0.342 0.062
Tribal counties 365 0.333 0.051
Reservation/trust area 261 0.335 0.055
OTSA-TDSA area 104 0.329 0.038
Tribal counties with at least 5 percent Al 156 0.333 0.046

Continwed on next page
tal
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Continued

College Grad" All counties 3,074 0.136 0.067
Tribal counties 365 0.137 0.053

Reservation/trust area 261 0.141 0.052

OTSA-TDSA area 104 0.128 0.056

Tribal counties with at least 5 percent Al 156 0.122 0.040

Demogmphic Factors

Retired” All counties 3,074 0.158 0.043
Tribal counties 365 0.153 0.040

Reservation/trust area 261 0.150 0.040

OTSA-TDSA area 104 0.162 0.039

Tribal counties with at least 5 percent Al 156 0.153 0.044

Child® All counties 3,074 0.260 0.033
Tribal counties 365 0.274 0.042

Reservation/trust area 261 0.280 0.046

OTSA-TDSA area 104 0.257 0.024

Tribal counties with at least 5 percent Al 156 0.287 0.049

Percentage AI" All counties 3,074 0.015 0.062
Tribal counties 365 0.097 0.156

Reservation/trust area 261 0.104 0,177

OTSA-TDSA area 104 0.078 0.079

Tribal counties with at least 5 percent Al 156 0.199 0.198

Tribal Social Capital Factors

Casino® Tribal counties 365 0.368 0.483
Reservation/trust area 261 0.494 0.501

OTSA-TDSA area 104 0.048 0.215

Tribal counties with at least 5 percent Al 156 0.327 0.471

Game Revenue® Tribal counties 365 18.529 51.549
Reservation/trust area 261 24.196 56.866

OTSA-TDSA area 104 4,197 30.457

Tribal counties with at least 5 percent Al 156 9.058 22.247

“ The table does not include indicator variables for nonmetropolitan location (isolation), adjacency to a metropoli-
tan area (adj to msa), tribal areas (tribal, Al5share, OTSA-TDSA), or census region. Metropolitan and nonmetro-
politan figures are also excluded because of space constraints. These figures are available from the author upon
request.

b Source: Claritas (2000).

< Source: McGranahan (1999).

4 Source: Center for Urban Policy Research (2002).

¢ Source: National Indian Gaming Commission.

Specification Tests

Before T estimated the regression models,
I performed tests for multicollinearity among
the explanatory variables via a calculation of
multicollincarity condition numbers. The
tests indicated that multicollinearity
among the explanatory variables is generally
not a problem, with condition numbers
under 20 in all cases.® An examination of the

8 The multicollincarity condition mmmbers were

ol Lalu Zy L—* I

caleulated with adjustment for the intercept. Such
udjnstm(‘m is appropriate because the imtereept
term (which represents the omitted Middle
Atlantic region) tends to be correlated with other
regional duminy variables. One additional vari-
able, transfer payment shares of the total income
per county, was also considered for use in the
regression models. Correlation tests revealed,
however, that this variable was highly corre-
lated with retirement-age shares of the popula-
tion in most model groups. The results of the
multicollinearity and correlation tests are avail-
able from the author upon request,
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bivariate correlations among the explanatory
variables across all counties reinforced this
finding. Among all the explanatory variables,
only percentage Al and Al5share were found
to have arelatively high zero-order bivariate
correlation of .685. This high correlation is
not surprising, since percentage Al is a
measure of the county’s population that is
AL and Al5share singles out those tribal
counties with a high percentage of the Al
population. Because both variables measure
similar phenomena, percentage Al was
excluded from those models that include the
AlSshare variable. In the tribal arca models,
pereentage Al was also found to have a high
bivariate correlation with child (approxi-
mately .75 across all tribal counties). This
correlation is a reflection of the relatively
younger p()pu]zlti(ms of tribal arcas. The child
variable was thus dropped from the tribal
county models.

Tests for heteroskedasticity and spatial
antocorrelation were also performed for each
model.” The results indicated that
]1(‘,t’er()s]\'(%dash'cit'_y and sputia] autocorrela-
tion were present in all the county groups
exeept the OTSA-TDSA group. The spat’iul
autocorrelation tests also indicated that a
spatial-error model was the appropriate
correction for spatial autocorrelation: the
valnes for the spatial-error test statistics were
larger and more signiticant in all the cases
than were those {or the spatial-lag test statis-
tics (which were frequently not signifi-
cant). To control for spatial autocorrelation
and ensure robust estimates in the presence
of heteroskedasticity, 1 estimated all the
models (except OTSA-TDSA) as a spatial-

error model via generalized method of

" These tests were performed using the
Spacestat  cconometrics puckugc. The
heteroskedasticity tests included caleulation of
the Breusch-Pagan statistic and the Koenker-
Bassctt statistic. The sputiul autocorrelation tests
included, among others, Moran’s I, the Lagrange
multiplior for spatial crror, the Kelejian-Robinson
for spatial crror, and Lagrange and Robust
Lagrange Nlll]til)li<\1' for spatial lag. The results
are available from the anthor upon request.

Ocroser 2003
moments. The OTSA-TDSA model was

estimated via ordinary least-squares.

Results for All Counties, Rural
Counties, and Urban Counties

Model 2 was estimated {or all counties,
rural counties, and wrban counties (Table 5).
The results indicate that many of the
explanatory variables are significant deter-
minants of county variation in per capita
income and that most have the expected
sign.

Locational Factors. 1.ocational factors
are significant in all three county groupings.
In cach case, relatively higher costs ot living
in New England and on the West Coast have
a consistently significant positive effect on
income levels, as do cconomies of agglom-
eration associated with market size. The
zlggl()memtion result is consistent with the
expectation that arcas with larger popula-
tion concentrations have more _]'()1) opportu-
nities and hence higher income levels.
(3()11(}(:rning the transportation infrastruc-
ture, the density of roads and interstate high-
ways has a positive and significant effect
across all counties and rural countics, but
is not significant in urban counties (likely
because the density of the transportation
infrastructure is less varied across urban
countics). Fina”y, location in a nonmetro-
p()litun arca, a variable that upplics ()n]y to
the all-county model, has a significant and
negative effect on income levels.

Structural Factors. Structural variables
also play a significant role across all three
county groupings. Uncmployment rates,
which reflect the Tack of job opportunities
in a county, have a (:()nsisi‘cntly significunt
negative effect in all the models. The results
for the industrial-structure variables arce
more mixed. Manufacturing and construc-
tion shares of employment have a negative
and significant effect in nonmetropolitan
counties but a positive and si gnificant effect
in motropoht;m counties. Because manu-
facturing and construction are perceived to
pay higher wages than other soctors, a higher

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionyyyy



379

RIBAL AREAS

AMERICAN Tnpian T

Vor. 79 No. 4

E
Q
[]
2
o] €0° o 3° oIS, £
“[2AS] QT U 1 JUBOYIUSIS, %.
(NIND) uorssaxBotone [eneds © se porewnsd oI SPPOUL [V =
o
¥L0 ¥L0 0] <41} 090 09°0 parenbs-y <
608 608 e 8CTC L90°¢ L90°€ u s
$02°0 c0g0 e¥0 €ero 6570 6570 epqurey §e]
0o L'C™ 1600~ ¢1—  020°0— 9l 0200~ QIRYSCIV—IBqHL m
60 ST0°0 90 L00°0 X0 ¥00°0 fequr 2
6T ¥850~ 0eGC  CVI0~ 20C  S0T'0— IV 2Bvjuediog .m
€0 02c0 0T 6£C°0 20'C 0,20 20€C qIeo0 205'C SI¥0 YA vy 0 PIO S
oL ove'l sol'L eret 28V 8¥S'0 +:8'F% L¥S0 =06 9580 220’6 8S8°0 painey c
28V1 QeL'T 2e8FT CILT CFT  LEV'T S adt aev'l PR G99'T 2GCE  TL9T pes a8a[[0D) .m
229G LYE0 228G ¥e0 229G 8S¥0 2GS 6¥%°0 22C 9 vy o +o1'9 9¢¥°0 prIs ‘S'H m
601~ 0L6'G +:8'01— BS6C saC¢ 91— ¥60°G o ['ST— ¥20C o 'S8T~  LLOG™ 2o ['LT— BC0C™ ayey “duroup °
<0~ €900~ ¥0- ¥S00- sl FECO0™ oo [ G 8920~ 200G yLe 0~ +:9C¢  €VC 0~ YS [etepad 2
+:0'¢ 1950 +:6'C ¥¥<0 289~ GOV 0~ 2§89~ TGOV O~ sV G 98¢0~ 2e¥'S™  G8C0~ S 's9Y-8Y w
208'C L9T°0 20C'C 0LT0 GG 9IT0- GG CIT0~ 60~ 700~ 60— 6800~ s ueiy .
¥0-  9€T0~ €0- LOTO- +2S'C ¢19°0 2:9C L1970 o8'T Gee'0 oS8T LSE°0 sus(J peoyd .nnu
90 210 90 710 0o l'C Ge8'0 2o ['C €80 +20C 170 2o l'C £Iv'0 sus( IsIo3U] =
70 2000 ¥0 €000 S0— 2000~ ¢0- G000— T0 T00°0 T0 100°0 Wy [eImEN _.H_-.
Sl  1600i0~ ¢T-  6000- G- 800°0— ¢T- 8000~ VSIN o3 “[py i
P 46 9¢0°0 2086 9<0°0 0¥ 6100 PPRY 6100 2ol'8 1€0°0 2o 'S 0€0°0 uoheIaWO[SsY o
S o TT0'0~ 57’ G TC00— uone[osy
00T 1900 +20'C 0900 29'C 160°0 2a¥'C 9800 220¢ 8L0°0 200G SLO0 580D 1S9M
L0- 9100~ 80~ 6100~ 0 9000 T0 €000 90-  ¥100- 80~ 9100~ isemypnog A—
90 0200 L0 200 90 0800 <K(] L10°0 70 T10°0 70 60070 IS9AN UTRIUNON
€0~  L000— T0- €000~ €0~ L0000~ 0~ L0000~ i o 0’0~ T'T- ¢c00~ sure[d yeald
+20'C 7€00 s ['C 9€0'0 €0 6000 €0 S00°0 g0 6000 G0 600°0 SET 1831H _'.
G0 1100 90 1100 L0~ 0300~ 80~ €600~ [ 7200~ £~ Se0i0- [PRULD-INOS
¢1- 00— ¢T— 200~ ¢0— L000 €0~ 8000~ 01— 6100~ 0= 6100~ seanog
+20'C ¥50°0 220G €500 +20'C 6,00 6T SL0°0 2:0'C 1900 220G 0900 pue[Buy MoN
s0G LL  €EE6 +«0'LL SGE6 2<6'61IT SI96 =7'6IT G096 +s6CFT  8LY6 €T  89%'6 ydeorayuy
anfea-r I9jewereg oaneA-z Isjowried an[eA-z Idjewreled aneA-z Iejouwered anea-z Isjeuwreted QN[BA-T IojouIRIed S[qeLIEA J
= dnoxs fyunop “
10d Jo 807 10d 30 807 104 Jo 807 104 jo 301 10d 30 807 10d 30 30T A
ueyjodonajy ueyodoniajy ueyodonauwruoN ueyiodonauuoN v v
LSO[UNOY) UBQI() PUR ‘SORUNOY) [BINY ‘SOQUNOD) [[V 10F SINSOY w
c 9[qBL 1
L
s
:)




380 Economic Grocrariry

employment share in these industries was
expected to have a positive effect on income
levels across all types of counties. The unex-
p(ected negative sign in 11()nmetr()po]itun
counties may be explained by the fact that
low-wage, low-skill manufacturing employ-
ment has decentralized away from urban and
suburban areas to nonmetropolitan areas
in recent years (Glasmeier and Leichenko
1999). By contrast, the positive sign in metro-
politan counties suggests that the higher-
skill manufacturing employment that
remains in urban areas continues to be asso-
ciated with higher wages.

Agricultural and natural-resource shares
of employment also have a mixed effect. This
variable was expected to have a negative
effect across all types of counties because
these sectors employ a large number of low-
skilled workers and typically pay lower
wages. The negative effect found across all
counties and nonmetmp(>1itun counties is
consistent with this hypothesis, but the posi-
tive sign in 11’1etropolitzm areas is surprising.
On average, employment in agriculture and
natural resources accounts for only 3 percent
of the total employment in metropolitan
counties. An examination of the minimum
and maximum values of this variable in
metropolitan counties, however, indicated
that agricultural and resource shares of
employment range from .02 percent to 22
pereent, suggesting that this sector continues
to play a substantial role in some metropol-
itan counties. Furthermore, whereas in
nonmetropolitan counties, agricultural and
resource domination may reflect the lack
of alternative, higher-wage activities, it is
likely that in metropolitan counties, given
other types of development and land-use
pressures, the remaining agricultural and
resource activities are relatively high value
added.

Federal employment shares have a signif-
icant and negative effect across all counties
and nonmetropolitan counties but are not
significant in urban counties. This result is
consistent with the expectation that having
relatively high shares of federal civilian
employment is an indicator of the lack of

Ocrogsrr 2003

other economic opportunities, particulurly
in isolated n()nmet‘mpolitun areas.

Individual and Demographic Factors.
Individual and demographic factors are also
consistently significant across all the models.
Both types of educational attainment, high
school graduate and college graduate, have
the expected, positive effect on income levels
in all types of counties. The positive and
significant effect of shares of the retirement-
age population across all types of counties
indicates that countics that are attractive to
older residents tend to have higher income
levels. This finding contrasts with Manson
and Groop’s (1990) finding that areas with
high levels of “nonemployment income,”
which is typically associated with popula-
tions of retirees, tend to have lower overall
income levels. The positive effect of the
retirement-age share found in the present
analysis may reflect the impact of the stock
market run-up of the late 1990s, which
dramatically increased nonemployment
income from stock dividends. The positive
and significant effect of the variable child in
the all-county and nonmetropolitan models
was also unexpected, since counties with
higher shares of children were expected to
have lower per capita incomes because chil-
dren are typically not part of the labor
pool.

Al population share has a negative and
significant effect on income levels across
all types of counties. This result, which indi-
cates that counties with a relatively high
population share of American Indians tend
to have lower income levels, is consistent
with the idea of Cutler and Glaeser (1997)
that the spatial segregation of minority
groups leads to worse economic outcomes.

Tribal Indicators. The tribal-area indi-
cators are generally not significant. The pres-
ence of a tribal arca (tribal) is not significant
in any of the models, while the presence of
a tribal area with high Al shares (AI5share)
is significant (negative) only in the metro-
politan model. These results imply that the
simple presence of a tribal area in a county
has no significant effect on income levels,
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once locational and other lactors are
controlled. [owever, across urban arcas,
counties that contain tribal areas with higher

Anterican INDIaN Trisat Arias 381

ables than do the models presented in Table
5. While lower levels of statistical signiﬁ—
cance may partially reflect smaller sample

Al population shares tend to fare worse than sizes, which imply higher standard errors,
lack of signilicance may also reflect the

fact that there is less variation among the

(]() ()ﬂmr counties.

Results for Tribal Counties tribal counties across many of the selected
indicators.

The second set of regression models focus
on different types of tribal counties (see Locational Factors. Locational factors
Table 6). In general, the tribal models

contain fewer statistically significant vari-

play a relatively limited role across the
different categories of tribal counties.

Table 6

Results for Tribal Counties®

All Tribal Counties Tribal-Al5 share Res. and Trust OTSA-TDSA

County Group Log of PCI Log of PCI Log of PCI Log of PCI
Variable Parameter z-value  Parameter z-value Parameter z-value Parameter t-value
Intercept 9.579  79.0°° 9.516 59.6** 9576  66.9°° 9948 32.3°°
Southeast -0.014  -0.3 0.055 1.0 20993 =2.5°°
South-Central -0.028 -06 -0.005 0.1 20578 =210
Great Lakes 0.004 0.1 0.024 0.4 0.030 0.7

Great Plains 0.014 0.4 0.055 0.9 0.049 kAl -0.209 -1.7°°
Mountain West -0.113  -2.8*° -0.017 -0.3 -0.079 -17¢

Southwest -0.115 -3.0°° -0.050 ~1.1 -0.073 -1.4 0276 -3.5%°
West Coast 0.038 1.0 0.151 e 0.085 L& -0.187 -2.1°°
Isolation -0.018 -0.8 -0.001  -0.1 -0.011 -04 20:102. =2.3%°
Agglomeration 0.018 21% -0.002 -0.1 0.017 1.8* 0.022 12
Adj. to MSA -0.016 -1.1 0.006 0.3 -0.016  -0.9 0.019 0.8
Natural Am. 0.003 0.4 -0.003 -0.2 -0.002 02 -0.006 0.3
Interst. Dens. 0.495 0.6 1.563 1.0 -0651 05 1.474 59
Road Dens. 058 =lo 0.164 0.2 -0.932 -12 0.293 0.3
Manuf. Sh. -0.075 0.7 -0.072 -04 -0.075 0.6 —0.004 0.0
Ag-Res. Sh. -0.183 -1.6 -0491 -3.1°° -0.268 -2.0°° 0.199 0:7
Federal Sh. -0.217 -12 -0314 -1.0 0265 =13 0.028 0.1
Unemp. Rate =1:918 =45 -1.019 -2.8**¢ -1.269 —4.2**° -1.567 -2.2°°
HS: grad 0.571 397 0.641 25 0.644 e -0.118 0.3
College grad 1.941  10.6°° 1.845 6:55¢ 1.965 8.6°° 1.519 4:02®
Retired 0.505 i 0.769 26" 0.378 {7 0.983 2.2
Percentage Al 2(:220: =352 -0.208 -2.5°° -0214 -29°° -0.364 -2.3°°
OTSA-TDSA -0.017 -0.8 -0.036 -0.9

Casino -0.020 -1.3 -0.044 -1.6° -0.026 -1.6 0.134 i
Gaming Revenue 0.001 15 0.001 1.5 0.001L Tl -0.001 -1.3
Lambda 0.222 0.0 0.162 0.0 0.239

n 364 154 260 104

R-squared 0.74 0.74 0.74

Adjusted R-squared 0.82

* All models are estimated as a spatial autoregression (GMM), except OTSA-TDSA model which is estimated via

ordinary least-squares (OLS).
*Significant at the .10 level,
°*Significant at the .05 level.
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Differences in regional cost of living are
significant determinants of income levels
across all types of tribal counties, but the
signs and significance levels of the regional
variables vary among the different tribal-
county groups. The presence of agglomer-
ation economies associated with market size
has a positive and significant effect in two of
the tribal models—all tribal counties and
reservation and trust tribal counties—
suggesting that in these two cases, the
presence of larger markets has a significant
and positive effect on income levels.
Location in a nonmetropolitan area has a
significant and negative effect on income
only in the OTSA-TDSA tribal-county
model.

Structural Factors. Among the struc-
tural variables, unemployment rates have a
negative and significant effect on income
levels in all the tribal models. This result,
which was also found in the first set of
models (see Table 5), indicates that labor
market conditions are a key driver of income
levels in tribal areas. Among the industry-
share variables, agricultural and natural
resources shares of employment have a
significant and negative effect in AT5share
tribal counties and in reservation and trust
tribal counties. This finding suggests that
in these types of tribal counties, higher
shares of employment in these sectors are
associated with lower levels of income.

Individual and Demographic Factors.
As was the case for all counties, metropol-
itan counties, and n()nmetropolitan coun-
ties, individual and demographic factors are
significant across all types of tribal counties.
Educational attainment at the college level
is positive and significant across all groups
of tribal counties, while high school grad-
uate shares have a positive and significant
effect across all tribal groups except OTSA-
TDSA counties. Retirement-age shares of
the population have a positive and signifi-
cant etfect across all types of tribal counties,
suggesting that tribal counties that are attrac-
tive to retirees also tend to have higher
income levels. American Indian shares of
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the population also have a consistently signif-
icant negative effect on income levels across
all types of tribal counties.

Tribal Social Capital. The tribal social
capital variables have limited and mixed
effects. The presence of a casino has a nega-
tive and significant effect in AI5share
tribal counties but a positive and signifi-
cant effect in OTSA-TISA counties. This
mixed casino effect is somewhat unexpected,
but rather than suggesting that casinos
“cause” changes in income, it is possible that
the result may reflect different motivations
for the location of casinos in the different
types of tribal countics. In AlSshare coun-
ties, the most economically disadvantaged
tribal counties, casinos may be a develop-
ment option of last resort and thus are likely
to be located in areas with the lowest levels
of per capita income. In contrast, in rela-
tively better-off OTSA-TISA areas where
other avenues for economic development
are likely to exist, casinos may tend to be
located in higher-income areas where they
have a higher probability of success. The
other tribal social-capital variables, including
nature of control over the land (OTSA-
TDSA) and gaming revenue, arce not
significant in any of the tribal models.

Conclusions

Persistent rural poverty is a problem in
countries throughout the world. In the
United States, persistent poverty is espe-
cially evident in remote arcas that contain
American Indian tribal lands. A review of
the theoretical and empirical literatures on
regional variation in income and the spatial
concentration of poverty suggested that loca-
tional, structural, individual, demographic,
and social capital factors may each play a
role in accounting for variation in income
and poverty levels across regions. The rela-
tive importance of these factors was evalu-
ated via regression analyses of tribal versus
nontribal counties and through analyses of
several categories of tribal counties.

The results of the analysis of tribal and
nontribal counties suggested that loca-
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tional factors, such as agglomeration
cconomies and a trurlsportuti(m infrastrue-
ture, indeed play a significant role in
accounting for variation in income across
countics, but that individual, demographic,
and structural factors also matter.
Specifically, college-educated and retire-
ment-age shares of the population have a
positive effect on income levels across all
types of counties. Unemployment rates
and shares of the population that are
American Indian have a negative effect
across all types of counties. The results
further suggest that once locational and
other factors are controlled, tribal counties
do not have significantly lower levels of
income than do nontribal counties. The rela-
tively lower income levels found in tribal
counties may thus be understood as a func-
tion of locational and other factors, rather
than as a reflection of problems that are
inherent in tribal areas. This conclusion
notwithstanding, the fact that counties
with higher AT shares have significantly lower
levels of income than do other counties, even
after other factors are controlled, suggests
that these counties merit special attention
to alleviate the problems of persistent
poverty.

Among different types of tribal counties,
locational factors play a more limited role in
accounting for variation in income. Instead,
structural, human-capital, and demographic
factors predominate, especially unemploy-
ment rates, college-educated shares of the
population, retirement-age shares of the
population, and American Indian shares of
the population. These findings are generally
consistent with the case-study work on tribal-
area p()vort’y that has also emphasizod
human-capital and demographic factors. The
positive role of himan capital was also borne
out in separate research, including inter-
views and focus-group meetings with
American Indians from tribal arcas across
the United States; in most cases, the lack
of a skilled workforce was cited as a key
constraint on economic d(:vel()pment in
tribal areas (Center for Urban Policy
Rescarch 2002).

AMERICAN INDIAN
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The results also suggest a number of
directions for additional research. One
important issuc that this study only began
to touch upon is the role of social capital in
accounting for variation in income and
spatial concentration of tribal poverty. Case-
study research on rural poverty, hoth within
and outside tribal arcas, has found that social
capital plays a decisive role in accounting for
the persistence of concentrated poverty in
remote rural regions. In the present study,
however, social capital in tribal arcas,
measured via the presence of an Indian
casino, was found to play a mixed role, having
apositive effect in OTSA-TDSA arcas but a
negative effect in high Al-share areas. Thesc
mixed findings suggest that the broader
economic effects of social capital in tribal
areas require further investigation.
Additional research on the impact of tribal
casinos is especially relevant, given the
growing reliance on gaming as an economic
development strategy in remote tribal arcas.

The second issue for further study entails
exploring the options for development that
overcome or compensate for locational
disadvantages. The results of this study
demonstrate that locational factors present
a constraint on economic development
across all types of counties but also suggest
that nonspatial factors are important, espe-
cially across tribal areas. These findings raise
the possibility that locational disadvantages
may be overcome via such measures as
enhancement of an area’s human capital base
and the attraction of new services and other
industries to diversify remote economies and
lessen their reliance on agriculture and
natural resources.

A final issue for further research concerns
the mechanisms by which higher AT popu-
Jation shares are associated with lower
regional income levels. This finding lTends
support to the idea, suggested by Cutler and
Glaeser (1997) in the context of U.S. urban
arcas, that segregation, in itself, has nega-
tive conscquences for the cconomic
outcomes of minority populations. Yet the
mechanisms leading to these outcomes
remain poorly understood. Furthermore,
although the present study emphasized
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traditional measures of cconomic develop-
ment (i.c., per capita income), the recent
case-study literature on tribal arcas has
pointed to the fact that such measures may
miss a substantial portion of the economic
activity that occurs in tribal arcas. Pickering
(2000), in particular, noted that traditional
cconomic measures do not take into account
the importance of bartering or the presence
of a gift economy in allowing members of a
tribal commuunity to maintain an aceept-
able quality oflife even under circumstances
ofarclatively low per capita income. Similar
observations have been made by geogra-
phers, such as Gibson- Graham (2002),
with respect to the importance of nonmarket
activities in allowing marginalized commu-
nities to maintain living standards outside
formal market cconomies. In exploring the
reasons behind the apparently lower income
levels in high Al-share countics, as well as
possible altermatives for improving economic
conditions in tribal areas, a (uller accounting
of tribal cultural economies would thercfore
seem crucial.
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