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Abstract. Conventional wisdom argues that tourist expenditures and recreation activities gener-
ate demands for traded goods and services, and create jobs and income for local residents in
counties endowed with rich natural amenities. However, more recent studies have suggested
that regions with high levels of amenities can experience lower wages and higher unemploy-
ment because amenities are capitalized into wages and rents in a manner that can hinder eco-
nomic growth. Attempting to estimate the impact of tourism and retirement activities on the
local economy, a few studies have performed multiple least squares regression analysis to dis-
count activities generated by both local residents and nonresidents who travel for purposes
other than tourism. However, the least square regression provides nothing more than an esti-
mate of the average of the response (dependent) variable conditioned on the covariates (inde-
pendent variables). In almost all regression settings with the exception of the rather naive con-
stant-error-variance setup, the upper and lower quantiles (percentiles) often depend on the co-
variates quite differently from the mean or the median response. Investigating quantiles other
than the mean or median using quantile regression analysis, we have found interesting de-
pendency effects that cannot be discovered otherwise. The results of this analysis provide cru-
cial information to policy makers while discussing public policy effectiveness in natural re-
source management and community development. If policy is to rely on the structural shift
that is taking place in rural America, we need a better understanding on how amenities, quality
of life attributes, and tourism affect regional economic performance.

1. Introduction

Economic structure in many parts of rural America
has undergone significant changes over the past three
decades. Many rural communities endowed with rich
natural amenity resources like mild climate, clean air,
varied topography, mountains and abundance of wa-
ter have moved from market-based extractive and
manufacturing activities to non-market-based activi-
ties such as recreation and retirement.

Prior research has found that nonmetropolitan
counties with higher levels of amenity attributes have
experienced widespread population growth through
net in-migration on top of natural increases while ru-
ral areas with lower levels of amenities, on the other
hand, have a tendency to lose economic activities to
the nearby growing urban center (see e.g., Kusmin
(1994), Fulton, Fuguitt and Gibson (1997), Beale and
Johnson (1998), and English, Marcouiller and Cordell
(2000)). Conventional wisdom argues that tourist ex-
penditures and recreation activities generate demands

1 This paper was presented as part of the Presidential Symposium at the 2004 Annual Meetings of the Mid-continent Regional Science Asso-
ciation. The authors wish to express appreciation to Steve Deller for providing the NORSIS data set and to David Marcouiller and Donald English for their
comments and advice. Partial support for this study was received from the Northern Arizona University Intramural Grants Program.
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for traded goods and services, and create jobs and in-
come for local residents in counties endowed with rich
natural amenities. Tourists seeking tranquility and
adventure in environments rich in natural resources
inject new dollars into local businesses, support local
tax bases and generate increased demands for local
land, labor and capital (Johnson and Moore (1993),
English and Bergstrom (1994)).

However, more recent theoretical and empirical
studies have suggested that regions with high levels of
amenities can experience lower wages and higher un-
employment because workers who reside in low
amenity regions must be compensated via higher
wages while people living in high amenity areas might
be willing to accept periods of unemployment (see
e.g., Roback (1982, 1988), Blanchflower and Oswald
(1996), and Deller and Tsai (1999)). Hence, questions
like "How does tourism affect the level and distribu-
tion of residents' income?", "Are recreation and tour-
ism jobs necessarily lower with respect to aggregate
local income generation?", "What are the effects of age
and income distributions on growth?" and "Has the
change in increased dependence on recreation and
tourism been beneficial to long-time residents and
newcomers?" are crucial to policy makers while dis-
cussing public policy effectiveness in natural resource
management and community development. If policy
is to rely on the structural shift that is taking place in
rural America, we need a better understanding on
how amenities, quality of life attributes, and tourism
affect regional economic performance. In this re-
search, we propose to answer these questions using
quantile regression analysis.

2. Methods

2.1 Quantile Regression.

One major difficulty in determining the impact of
tourism on local economic growth is caused by the fact
that many of the businesses that cater to tourists also
serve local residents and visitors on trips for purposes
other than resource-based tourism, e.g., for business or
for family matters. In an attempt to separate recrea-
tion-based tourist travel from resident spending and
spending by travelers for purposes other than re-
source-based tourism, English, Marcouiller and Cor-
dell (2000) use a two-step approach. First, the mini-
mum requirements technique is applied to separate
total economic activities (E) into the local demand (Ep)
and export demand (Ex) components. Multiple least
squares regressions are used next to partial out (dis-
count) activities generated by nonresidents who travel
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for a purpose other than tourism (Ey) from the export
demand (Ex) to extract the tourism demand (E7).

With the least squares estimated tourism related
employment and income, counties are identified as
tourism dependent when both their percentage of es-
timated income and employment due to nonresident
recreation visitation are more than double the esti-
mated national percentages. This tourism dependence
indicator variable along with an adjacency to a metro-
politan area indicator variable and two region indica-
tor variables are used as independent variables in a
series of least squares multiple linear regression analy-
sis using several measures of income, economic struc-
ture, housing and population characteristics as de-
pendent variables. Among other results, they found
that counties dependent on tourism have significantly
higher per capita income than do nondependent coun-
ties, the economic structure in tourism dependent
counties is less diverse than in nondependent rural
counties, housing is more expensive in tourism-
dependent areas than in other rural areas, and popula-
tion growth is higher in tourism-dependent counties
than other rural counties. These findings have impor-
tant policy implications.

However, one major drawback of the multiple re-
gression analysis via least squares estimation, besides
its sensitivity to outliers, is succinctly expounded by
Mosteller and Tukey (1977):

“What the regression curve does is give a grand
summary for the averages of the distributions cor-
responding to the set of x's. We could go further
and compute several different regression curves
corresponding to the various percentage points of
the distributions and thus get a more complete
picture of the set. Ordinarily this is not done, and
so regression often gives a rather incomplete pic-
ture. Just as the mean gives an incomplete pic-
ture of a single distribution, so the regression
curve gives a correspondingly incomplete picture
for a set of distributions.”

The least square regression provides nothing more
than an estimate of the mean of the response (depend-
ent) variable conditioned on the covariates (independ-
ent variables). In a pioneering work more than two
decades ago, Koenker and Bassett (1978) introduced
quantile regression as an alternative to classical least
squares regression. This approach offers a comprehen-
sive strategy for completing the regression picture.
Classical least squares methods of estimating condi-
tional mean functions are just not well suited to this
task. In almost all regression settings with the excep-
tion of the rather naive homoscedastic (constant-error-
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variance) setup, the upper and lower quantiles (per-
centiles) of the response often depend on the covari-
ates quite differently from the mean or the median
response. This is usually caused by heterogeneity
across the sample in both the variance (traditional het-
eroscedasticity) and the structural model (conditional
function). Investigating the quantiles other than the
mean or median via quantile regression will reveal
interesting dependency effects that cannot be discov-
ered by looking at only the measure of central ten-
dency estimations through least squares regression.

Given n observations on the vector of k covariates,
xi, which usually include the intercept term and the
scalar response, y;, the 1-th regression quantile, b,, is
the solution to

min > r(y-xb )+ X (r-1)(yi—xb,)

b <R ie{ily -xb, >0} ie{ily; -xb, <0}

where Rhis the k-dimensional Euclidean space, and
TEe (0,1) refers to the 7-th quantile or 100 T -th percen-

tile of interest. The objective function assigns a weight
of T to the nonnegative residuals and (7-1) to the nega-
tive ones. The special case of T =0.5 yields the median
regression quantile bos so that the fitted median re-
gression plane, . = X'bo.s' is the conditional median

estimate which divides the response into two equal
portions with half above and half below the median
regression plane.

2.2 Data

The National Outdoor Recreation Supply Informa-
tion System (NORSIS) data set developed and main-
tained by the USDA Forest Services' Wilderness As-
sessment Unit, Southern Research Station, Athens,
Georgia contains over 300 separate variables ranging
from population density, the proportion of county
acres by type of land use, employment and income
levels in recreational industries, to the number of pub-
lic libraries. Many of these variables capture the
amenities that contribute to the overall quality of life
of the regions. There are altogether 2,260 non-
metropolitan counties in the contiguous United States.
Following English, Marcouiller and Cordell (2000), we
divide the counties into three regions: South, North
and West, with 955, 686 and 619 rural counties, respec-
tively. Three tourism-related sectors are used in this
study: (1) hotels and other lodging, (2) eating and
drinking places and (3) recreation and amusement
services.
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2.3 Estimating Export Activities and Tourism

We follow English, Marcouiller and Cordell’s
(2000) minimum requirements approach to separate E.
from Ex. Counties are grouped into clusters of similar
attributes with respect to population density, distance
to metropolitan areas, cropland acreage, forest acre-
age, pasture/range acreage, and mountain acreage
using the Partitioning Around Medoids (PAM) algo-
rithm of Kaufman and Rousseeuw (1990). The num-
ber of clusters chosen for the South, North and West
are 5, 4 and 2, respectively. Export activities for
county i and sector j are computed by

E, E.
EXij= E—”—mln[E—”j Ei.]
iJ iJ

where Ex; is the tourism export activity (employment
or income) for county i and sector j, Ej;, is the economic
activity for county i and sector j, Ej is the economic
activity for county i summed over all sectors, and
min(.) is the minimum function which identifies the
minimum activity among all counties in the cluster of
county i.

English, Marcouiller and Cordell (2000) provide
justification for treating the non-tourism related activ-
ity, En, as a function of county population, POP, and
the tourism related activity, Er, as a function of a vec-
tor of recreational resource attributes, REC. There are
altogether 45 recreational attributes from urban facili-
ties, land resources, water resources and winter re-
sources used in their paper, and principle component
analysis is used to retain 16 principle components with
eigenvalues greater than 1.0 in each of the three re-
gions. We have also used the same number of princi-
ple components as a surrogate for the recreational re-
source attributes. The regression model we use to ex-
tract the tourism related activity is:

log(E, / POP) =a+b,..REC

where a and brec are the generic estimated scalar inter-
cept and vector slope coefficients. When the least
squares regression is used in the estimation, the coeffi-
cients have the usual conditional mean interpretation;
however, they are the regression quantile estimates
when quantile regression is used. We used a loga-
rithmic transformation of export activity per capita as
the response because of the log-linear relationship be-
tween export activity and population and the hetero-
scedastic nature of the response distribution as appar-
ent in Figure 1.
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Figure 1. Scatter plots of various transformations of employment and
population for the West region

The estimated export activity is
E, = exp(a+beREC)(POP), non-tourism related activity

is given by EN :exp(a)(POP)and the estimated tour-

ism related activity is then obtained as.

~ ~

E, =E, —E,

3. Empirical Results
3.1 Local Jobs and Income

The least squares along with the quantile regression
estimates of local employment and income attributable
to resource-based tourism are presented in Table 1.
The least squares estimated total average income
across all the three sectors and three regions is $9.811
billion and the total average number of jobs is 544,000.

Thus, the aggregate average income per job that de-
pends on resource-based tourism is $18,035. If we as-
sume that a county which achieves a specific quantile
of income also attains the same quantile in employ-
ment, we can perform similar analysis on aggregate
income per job. Suppose all the counties are operating
at the median income and employment level capacity
in the production function given their respective re-
source attributes, the estimated total median income is
$9.832 billion and total median number of jobs is
541,000. Hence, the aggregate median income per job
is $18,174. If all the counties have reached the 85-th
percentile in income and employment potential in the
production function, the estimated 85-th percentile
aggregate income per job is $18,292; however, the ag-
gregate income per job is $19,602 if all counties have
reached only 15% of the potential.
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Table1. Jobs and income attributable to resource-based tourism by region and sector. In each
cell, the numbers are, from top to bottom, the estimates from the .15%, .50, and .85t
quantile regressions with the least squares regression estimates inside the parentheses.

U.S. % Income($)
Sector North South West total total Per Job
Eating/drinking
Jobs (1000s) 61 21 46 128 13% 20570
99 75 33 207 16% 18101
(115) (81) (68) (264) (21%) (15879)
111 109 97 317 25% 14350
Income (million $) 1014 896 723 2633 17%
1328 1571 848 3747 25%
(1505) (1522) (1165) (4192) (28%)
1531 1712 1305 4548 31%
Accommodations
Jobs (1000s) 30 14 28 72 20% 18639
90 41 67 198 58% 19121
(77) (36) (50) (163) (48%) (20693)
158 104 121 383 116% 18864
Income (million $) 549 285 508 1342 18%
1709 830 1247 3786 57%
(1495) (644) (1270) (3373) (50%)
3321 1695 2209 7225 110%
Recreation Services
Jobs (1000s) 29 9 16 54 17% 18593
57 38 41 136 43% 16904
(57) (29) (31) (117) (37%) (19197)
116 66 70 252 83% 22385
Income (million $) 466 269 269 1004 16%
800 715 785 2299 39%
(988) (526) (732) (2246) (38%)
2064 1322 2255 5641 97%
Total
Jobs (1000s) 120 44 90 254 19602
246 154 141 541 18174
(249) (146) (149) (544) (18035)
385 279 288 952 18292
Income (million $) 2029 1450 1500 4979
3837 3116 2880 9832
(3952) (2692) (3167) (9811)
6916 4729 5769 17414
Jobs (in percent) 1.2% 0.5% 1.9% 1.1%
2.6% 1.7% 2.9% 2.3%
(2.6%) (1.6%) (3.1%) (2.3%)
4.0% 3.1% 6.0% 4.0%
Income (in percent) 0.7% 0.5% 1.0% 0.7%
1.3% 1.1% 2.0% 1.3%
(1.3%) (1.0%) (2.2%) (1.3%)
2.3% 1.7% 4.0% 2.3%
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Some interesting characteristics in job compensa-
tion are revealed when we investigate the aggregate
income per job at the different quantiles across the
three sectors. For the eating/drinking sector, the ag-
gregate income per job declines from $20,570 to
$14,350 if all the counties move from the lower 0.15th
quantile of the distributions in both income and em-
ployment towards the higher 0.85% quantile. This
likely reflects the fact that as the counties move to-
ward the production frontier in income and jobs, the
additional new jobs in this sector are likely to be part-
time jobs that pay relatively low wages. As counties
move from the lower to the higher quantiles in both
income and employment in the accommodation sector,
the aggregate income per job is quite stable possibly
reflecting the rather stable production technology in
this sector so that the additional jobs are paying simi-
lar wages as the existing ones. In the recreation sector,
we observe a trend that is opposite to that in the eat-
ing/drinking sector in that the additional jobs and
income created are higher when the counties move
towards the production frontier. This may reflect the
fact that the additional jobs are of the more specialized
types that pay higher wages.

Casual observation of the estimated average and
median employment and income in Table 1 also re-
veals that tourism exports account for about one-fifth
of the total employment and around one-fourth of the
total income in the eating/drinking sector across all
the three regions. Resource-based tourism is more
important in the recreation services sector since esti-
mated employment and income amount to about 40
percent of both the total employment and income in
that sector while tourism exports are even more im-
portant in the accommodation sector in that they ac-
count for almost half or more of the total employment
and income.

3.2 Identifying Recreation Dependent Counties.

There are a variety of approaches in defining rec-
reation dependent non-metropolitan counties in the
literature. Bender, Green, Hady, Kuehn, Nelson,
Perkinson and Ross (1985), Ross and Green (1985), and
Hady and Ross (1990) define recreation dependence as
a county having at least 10% of total employment or
labor/proprietor income in eating/drinking places,
hotels and other lodging, and amusement establish-
ments. Beale and Johnson (1998) use a multistep proc-
ess that utilizes two empirical measures along with
contextual indicators to identify potential recreational
counties. Using the total estimated tourism related
average income and employment in eating/drinking
places, accommodation, retail trade and recreation
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services, English, Marcouiller and Cordell (2000) com-
puted total tourism related jobs and income as a per-
centage of the national total jobs and income respec-
tively, and define counties as tourism dependent when
a county has more than double the national percentage
in both area. With this criterion, they identify 338
counties as most dependent on tourism.

The estimated total average as well as total median
jobs and income from Table 1 make up about 2.3% and
1.3% of the national total respectively. Using twice
these national percentages in both jobs and income as
the threshold, however, identifies only 155 and 144
counties as recreation dependent using, respectively,
the estimated average and median income and jobs for
individual counties. Hence, we defined a county as
recreation dependent if both the percentages of its jobs
and income that can be attributable to recreation-
based tourism are higher than their respective national
percentages. Using the estimated average jobs and
income for each county, we identify 371 counties as
recreation dependent while 359 counties are identified
when the estimated medians are used. There are 324
counties that are commonly identified as recreation
dependent by both the estimated averages and medi-
ans while 47 counties are identified by the estimated
averages but not the medians and 35 are identified by
the estimated medians but not the means. These coun-
ties are identified in Figure 2 through Figure 10.2

Recreation dependent counties identified by both
approaches encompass approximately 14 percent of
the 2,260 nonmetropolitan counties in the contiguous
U.S. The distribution of these counties varies signifi-
cantly across regions, and six states had no counties in
the recreation dependent category which were com-
mon to both approaches (Alabama, Connecticut, Illi-
nois, Massachusetts, New Jersey, Rhode Island).

The disparity across geographic regions is clearly
evident from Figure 11. Recreation dependent coun-
ties are largely found in the northern New England
states and eastern New York, northern Minnesota and
Wisconsin and the Upper Peninsula in Michigan, sev-
eral counties within states containing the Rocky and
Appalachian mountains, significant parts of California
and Washington, and pockets of counties along the
coasts of Oregon and Florida as well as in west Texas
and other regions.

2 For Figures 2 through 11, the crosshatched counties are those identi-
fied as recreation dependent using both the mean and median esti-
mated job and employment thresholds, the southeast slashed coun-
ties are the ones identified by the mean but not the median, the
northeast slashed counties are the ones identified by the median but
not the mean, the dotted counties are the metropolitan counties and
the blanks are the non-metropolitan counties not picked up not
picked by either approach
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Figure 10. Recreation dependent counties in the Pa-
cific division.
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For the most part, these are the counties that have
traditional reputations for lake or water-oriented rec-
reation, mountain sports and hiking, national parks,
ski resorts, or various manmade amusement parks or
other significant recreation attractions.

An interesting picture emerges when we focus on
the set of counties that were identified as recreation
dependent by only one approach and not the other.
Although no obvious pattern emerges to explain the
differences, when we examine the 47 counties identi-
fied under the mean approach but not under the me-
dian, several of these counties are located in Michigan
and in Utah. Alternatively of the 35 counties identi-
fied only by the median approach, we find additional
counties from Georgia and Oklahoma in this group.
In both cases additional counties from Texas are iden-
tified which were not common to both approaches.

When we compare the overall results of this study
with the findings of Beale and Johnson (1998) the se-
lection of the recreation dependent counties at first
appears to be somewhat similar although they identi-
fied only 285 recreational counties in contrast to the
324 counties that were common to both the mean and
median approaches utilized in our study. However,

TOUR_TYPE

@ mean and median
mean not median
median not mean
El metro

[:l non-metro

Figure 11. Recreation dependent counties in the United States.
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upon closer examination, only 173 counties are identi-
fied in both studies. Part of this difference can be at-
tributed to the timeframe involved (Beale and

Johnson use 1980 data while we use 1990 data). The
major rationale for the differences, however, is more
properly attributed to the differing methodologies and
criteria used to identify recreation dependency. Nev-
ertheless, the differences in the counties that were se-
lected under each process are a testament to the diffi-
culties associated with defining and identifying recrea-
tion based counties without a commonly accepted
definition for what constitutes recreation.

Amenities, Quality of Life and Tourism
3.3 Characteristics - Recreation Dependent Counties.

Overall, we employed 15 variables to determine
how recreation dependent counties differ from those
which were classified as non-recreation dependent.
Several of the variables are identical to those used by
English, Marcouiller and Cordell (2000) thus permit-
ting a comparison of results between the two studies.

The dependent variables for this study include four
income-related variables, five housing-related vari-
ables and six demographic and social indicators. These
variables are listed in Table 2. The independent vari-
ables in these regressions are the recreation dependent
indicator variable, regional dummies and whether a
county is adjacent to a metropolitan county.

Table 2. Dependent Variables Used to Study the Effects of Recreation Dependent Counties

Income Characteristics

Per Capita Income in 1990

Average Household Income in 1990
Percent Median Household Income Increase 1980-1990
Percent Below Poverty Level in 1989

Housing Characteristics

Median Housing Value in 1990

Percent of Homes Seasonally Vacant in 1990
Percent Change in Housing Values 1980-1990
Percent of Homes Rented in 1990

Change in Number of Housing Units 1980-1990

Demographic and Social
Characteristics

Percent Increase in Total Population 1980-1990
Percent Increase in Total Population 1990-1995

Percent Increase in Total Population 1989-1999
Percent of County Residents College Educated in 1990
Percent Female-Headed Households in 1990

Percent Living on Farms in 1990

The following sections and figures provide a sum-
mary of the results for each of the variables.

3.4 Income Characteristics.

A visual summary of the quantile regression results
based upon 1990 Per Capita Income levels in each
county are presented in Figure 12. In the first panel,
the intercept may be interpreted as the estimated con-
ditional quantile function of 1990 per capita income for

a non-recreation dependent county in the North that is
not adjacent to a metro region. Per capita income at
the t =.05 quantile is $10,762 and increases to $18,696
at the t = .95 quantile. The average per capita income
is $14,830 while the median is $14,812.

In the second panel we show how per capita in-
come differs between recreation dependent and non-
recreation dependent counties for any chosen quantile.
Average per capita income in recreation dependent
counties is $167 less than what exists in non-recreation
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Figure 12. Regression quantile estimates with 1990 Per Capita Income as the dependent

variable.

dependent counties using OLS estimates of the mean
effect but is statistically insignificant. This figure con-
trasts with the findings of English, et al. who reported
higher mean levels of per capita income in recreation

dependent counties. Furthermore, the quantile regres-
sion results indicate that median per capita income is
lower in recreation dependent counties by $443 at the
T =.5 quantile; however, the disparity is insignificant at
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a 10 percent level of significance in the lower tail of the
distribution and per capita income becomes higher in
recreation dependent compared with non-recreation
dependent counties in the upper tail when T is greater
than 0.85.

Upon examination of the regional dummy vari-
ables, residents in counties in the West region typically
experience an average per capita income that is ap-
proximately $1,100 above those in the North; however,
counties in the West at the median quantile are only
$866 above those in the North, but this income dispar-
ity rises to $3,295 at T = .95; i.e. persons living in the
“richer” counties in the West are at least three-
thousand dollars wealthier than their Northern coun-
terparts.

A similar situation exists when comparing per cap-
ita income between counties in the South and the
North. According to the OLS estimates of the mean,
average per capita income in the southern counties is
$1,499 less than counties in the North. In fact, the per
capita income at the median quantile in the South is
$1,949 below that of the North, but at the 95t percen-
tile, per capita southern incomes are only $138 below
those in the North. This implies that the “richer” coun-
ties in both the North and South possess nearly com-
parable per capita income levels.

Finally, the average per capita income using the
OLS estimate for metro adjacent counties is $35 below
what exists in rural counties. However, this OLS esti-
mate is insignificant at a 10 percent level of signifi-
cance. In the lower half of the distribution, residents
in the metro adjacent counties have relatively higher
per capita incomes; however, near the upper end of
the distribution when 1 is greater than 0.9, incomes in
the metro adjacent regions are substantially below
those of their rural counterparts. The relatively higher
levels of per capita income in the nonadjacent counties
in the upper quantiles might be explained by the pres-
ence of more very wealthy households who have cho-
sen to move beyond the suburban centers to even
more remote areas further away from the employment
sub-centers in the region and, hence, taking their
higher income with them.

The mean Average Household Income in 1990 for
recreation dependent counties was $2,219 below that
in non-recreation counties. This finding is also con-
trary to the findings of English, et al. who reported
higher mean levels of average household incomes in
the recreation dependent counties. However as is evi-
dent from the graphs in Figure 13, using the quantile
regression results, median Average Household Income
was only $1,350 below that in the non-recreation de-
pendent counties, and the variation in average house-
hold incomes is minimal across the quantiles; how-
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ever, the disparity becomes insignificant at Tt =.8 and
above. Mean average household incomes in counties
in the West were $4,534 above those in the North al-
though counties at the median quantile in the West
were only $2,196 above the North. The disparity wid-
ens considerably in the upper tail when t is .90 and
higher. When we compare average household in-
comes in the South to those in the North, southern
counties experienced an estimated average of $1,426
below their northern counterparts. The quantile re-
gression results were considerably below that of the
mean for all quantiles except for t = .05, and when Tt is
.80 and above; however, the results are insignificant at
these higher levels. In addition, the numbers pertain-
ing to the metro adjacent counties are also insignifi-
cant for all quantiles and the mean.

We use a similar approach to analyze each of the
remaining 13 dependent variables included in this
study but we limit our focus to the effect of recreation
dependence on the various dependent variables. Ta-
bles 3 through 5 provide the OLS mean and regression
quantile coefficients, and p-values for the 15 depend-
ent variables at five different 7 =.10,.25,.50,.75,.90

while Figure 14 through Figure 16 provide the visual
summary for the whole range of 7 €(0,1).

Recreation dependent counties also had lower pov-
erty rates, and experienced a higher percentage in-
crease in median household incomes in the years be-
tween 1980 and 1990 than did the non-recreation de-
pendent counties. However, the comparisons of pov-
erty levels vary significantly when we examine the
results for the various quantiles. From Table 3 for
example, when measuring the percentage of persons
below the poverty level, recreation dependent counties
in the lower tail of the distribution typically experi-
enced rates that were one or two percent below non-
dependent counties; however when 7 =.90 the pov-
erty rate was four percent below the nondependent
counties, and when 7 =.95the rate was six percent
below the rate in the other counties. Therefore, the
incidence of poverty diminishes in the upper quantiles
for the recreation dependent counties compared to
other counties.

Significant variation is also apparent when investi-
gating the percentage increase in median household
incomes at the various quantiles. The “faster grow-
ing” counties at the higher end of 7 experienced
higher rates of increase by 10 percent in median
household income from 1980-1990 than the non-
recreation dependent counties, but this number dimin-
ishes to a less than 10 percent differential in the rate of
increase in the “slower growing” counties.
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Figure 13. Regression quantile estimates with 1990 Average Household Income as the de-
pendent variable.
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cator variable with the various dependent variables associated with income
characteristics.
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Figure 15. Regression quantile estimates for the slope of the Recreation Dependent in-

dicator variable with the various dependent variables associated with hous-

ing characteristics.
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Figure 16. Regression quantile estimates for the slope of the Recreation Dependent indi-
cator variable with the various dependent variables associated with demo-
graphic and social characteristics.

3.5 Housing Characteristics. $13,800 higher at the 7 =.5quantile. However, at
o o . 7 =.1 median housing values were just $8,100 higher
Similar patterns exist in Table 4 for the housing in the recreation dependent counties; but when

variables used in this study. As an example, the OLS
mean estimate for the 1990 Median Housing Value
was $17,701 higher in the recreation type counties, and

7 =.9, median housing
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Table 3. OLS Mean and Quantile Regression Results for Income-Related Dependent Variables
(Regression coefficients with p-values in parenthesis)

Regression Quantile Estimates

OLS
Estimates 7=.10 7=.25 7 =.50 7=.75 7 =.90
1990 Per Capita Income
Constant 14,830 11,644 13,001 14,812 16,349 17,677
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent -167 -24.5 -152 -443 21 909
(313) (.930) (.382) (.000) (.907) (.001)
West 1,105 259 846 866 822 1,928
(.000) (.034) (.000) (.000) (.000) (.000)
South -1,499 -1,586 -1,631 -1,949 1,773 -1,080
(.000) (.000) (.000) (.000) (.000) (.000)
Metro Adjacent -35.0 571 427 152 -138 -566
(.776) (.006) (.000) (119) (:300) (.006)
1990 Average Household Income
Constant 23,583 14,474 18,189 23,415 27,538 32,587
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent -2219 -1,360 -1,701 -1,350 -1,180 -1,209
(001) (.021) (.000) (011) (.060) (218)
West 4,534 3,836 3,211 2,196 3,019 5,593
(.000) (.000) (.000) (.000) (.000) (.000)
South -1,426 -1,804 -2,226 -2,851 1,513 -288
(.015) (.000) (.000) (.000) (.005) (734)
Metro Adjacent 6.30 13.9 246 -323 -173 -90.7
(.990) (975) (.506) (411) (711) (.901)
Percent Median Household Income Increase
Constant 62.58 45.6 53.4 60.7 69.8 80.5
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent 5.10 2.8 21 47 8.0 11.5
(.000) (144) (129) (.000) (.000 (.000)
West -2.44 -7.0 -4.9 -1.8 0.4 3.0
(017) (.000) (.000) (104) (772) (.196)
South 211 -3.8 -0.5 3.4 6.0 6.5
(.021) (.022) (676) (000) (.000) (.002)
Metro Adjacent 1.69 0.5 1.9 3.0 24 0.1
(.030) (.726) (.064) (.000) (.023) (.955)
1989 Percent Poor in County
Constant 12.52 74 8.9 113 14.5 19.5
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent -2.0 -1.3 -14 -1.0 -1.6 -4.1
(.000) (.002) (.000) (.006) (.001) (.000)
West 1.01 0.3 0.5 0.5 0.7 2.0
(.004) (468) (111) (161) (151) (.047)
South 7.05 4.4 54 6.4 8.8 9.8
(.000) (.000) (.000) (.000) (.000) (.000)
Metro Adjacent -1.89 -1.3 -1.3 -1.6 2.1 -3.1
(.000) (.000) (.000) (.000) (.000) (.000)
values were $44,400 higher compared to those else- expected and is in part attributed to the impacts of
where. Similar patterns emerge for the remaining increased tourist-related activities in recreation de-
housing-related variables as evidenced in the trends pendent counties that directly exert upward pressure

portrayed in the accompanying figures. This effect is on local real estate markets.
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Table 4. OLS and Quantile Regression Results - Housing-Related Dependent Variables (p-values)

Regression Quantile Estimates

OLS
Estimates r=.10 7=.25 7=.75 7=.90
1990 Median Housing Value
Constant 38,477 26,000 30,400 35,700 42,000 50,100
(.000) (.000) (-000) (.000) (.000) (.000)
Recreation Dependent 17,701 8,100 11,200 13,800 22,500 31,000
(.000) (.000) (.000) (.000) (.000) (.000)
West 1,068 -5,300 -2,400 1,200 2,400 4,100
(.318) (.000) (.000) (.103) (.002) (.011)
South -2,626 -200 500 0 -1,600 -4,600
(.006) (.837) (:447) (1.000) (.023) (.001)
Metro Adjacent 7,342 6,300 6,400 6,900 7,600 9,800
(.000) (.000) (.000) (.000) (.000) (.000)
1990 Percent of Homes Seasonally Vacant
Constant 16.11 6.5 8.2 114 19.0 28.6
(.000) (.000) (-000) (.000) (.000) (.000)
Recreation Dependent 121 21 5.7 11.5 17.6 21.8
(.000) (.000) (-000) (.000) (.000) (.000)
West 1.68 1.9 34 47 3.2 0.7
(.003) (.000) (.000) (.000) (.000) (464)
South -0.79 1.6 15 13 -0.4 2.7
(.109) (.000) (.000) (.020) (.000) (.002)
Metro Adjacent -2.42 -0.9 -0.8 -1.2 -2.6 -4.7
(.000) (.009) (.010) (.013) (.000) (.000)
Percent Change in Housing Values 1980-1990
Constant 30.07 2.2 12.7 24.7 36.3 60.0
(.000) (.136) (.000) (.000) (.000) (.000)
Recreation Dependent 16.7 9.8 9.8 12.3 16.6 39.4
(.000) (.000) (.000) (.000) (.000) (.000)
West -11.65 -5.2 -6.3 -8.3 -9.0 -21.0
(.000) (.004) (.000) (.000) (.000) (.000)
South 20.75 25.5 25.5 25.0 25.6 159
(.000) (.000) (.000) (.000) (.000) (.000)
Metro Adjacent 8.15 8.0 7.6 6.9 7.9 9.0
(.000) (.000) (.000) (.000) (.000) (.000)
1990 Percent of Homes Rented
Constant 20.93 14.11 17.39 20.85 24.02 27.39
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent -3.14 -4.40 -4.34 -3.26 -1.67 -1.25
(.000) (.000) (.000) (.000) (.000) (.067)
West 271 1.66 1.41 2.33 2.61 4.88
(.000) (.000) (.000) (.000) (.000) (.000)
South 041 0.54 -0.07 -0.42 0.19 1.75
(.170) (.064) (.826) (173) (.595) (.003)
Metro Adjacent 0.69 1.13 0.91 0.79 047 -0.22
(.008) (.000) (.002) (.003) (115) (.664)
Change in Number of Housing Units 1980-1990
Constant 0.69 -7.5 -4.0 0.1 5.0 113
(.233) (.000) (-000) (.849) (.000) (.000)
Recreation Dependent 13.2 6.4 9.0 12.7 16.2 20.4
(.000) (.000) (-000) (.000) (.000) (.000)
West 2.79 0.1 -0.2 -0.2 2.3 5.8
(.000) (.884) (.744) (.754) (.011) (.000)
South 7.07 3.7 6.1 6.9 7.5 9.1
(.000) (.000) (.000) (.000) (.000) (.000)
Metro Adjacent 411 3.7 3.1 3.6 3.7 3.9
(.000) (.000) (.000) (.000) (.000) (.002)
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3.6 Demographic and Social Characteristics.

Recreation dependent counties also experienced
more rapid rates of population growth in both the
decades of the 1980’s and the 1990’s when compared
to their counterparts. From Table 5, OLS mean esti-
mates for total population growth in recreation type
counties were 11 percent higher than in non-recreation
counties in the 1980-1990 period and the rate was
slightly higher at an 11.2 percent increase from 1989 to
1999. The comparable figures at the median quantile
were each 10.2 percent above those for non-recreation
type counties. The accompanying figures show the
same pattern of increase here as occurred with the
housing variables. The disparity in population growth
is less in the lower quantiles where the differences are
3 to 5 percent when 7 =.10. However the differences
increase to around 20 percent when 7=.95. This
tells us that population change in the most rapidly
growing recreation dependent counties is occurring at
a rate that is 20 percent higher than what is occurring
in the most rapidly growing non-recreation counties.

Recreation dependent counties also possess a
higher percentage of college educated residents and
the disparity with non-recreation counties increases in
the higher quantiles as shown in the accompanying
figures. This disparity is not surprising based on our
earlier findings that similar disparities in per capita
incomes also appear in the upper quantiles. The
strong relationship that exists between education and
income levels suggests that counties with a greater
percentage of college educated residents will be the
same counties with a greater proportion of residents
with higher income levels who have chosen to live in
amenity-rich regions. It is only when we examine the
percent female-headed families and percent of resi-
dents living on farms where these demographic and
social patterns no longer hold.

At7 =.5, recreation-dependent counties had 0.44
percent more female-headed households in 1990 than
their non-recreation counterparts. However, the per-
cent female-headed households changes very slowly
when we move from the lower quantiles to the me-
dian, and although this percentage decreases in the
upper end of the tail, the numbers are insignificant at
7 =.6 and above.

The OLS mean estimate for the percent of residents
living on farms is 6.1 percent lower in the recreation
counties when compared to others. The comparable
figure for the regression quantile when 7 =.5 is five
percent lower. However, when 7 = .1 recreation de-
pendent counties had only an 0.8 percent lower level
of residents on farms, but this number falls to 7.1 per-
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cent when 7 =.9. This implies that the percentage of
persons living on farms becomes less and less in the
recreation dependent counties as we move from the
lower to upper quantiles.

4. Economic Implications and Conclusion

Studies designed to identify recreational counties in
nonmetropolitan areas of the U.S. often conclude that
tourist expenditures and recreation activities generate
demands for local goods and services, and create jobs
and income for local residents in counties endowed
with rich natural amenities. However, in this study,
we have used quantile regression techniques to dem-
onstrate that counties located in the upper and lower
quantiles often depend on the covariates in ways that
differ from the mean or the median response. Our
findings address policy issues for public and private
entities which are concerned with population growth,
natural resource management and community devel-
opment in these areas.

Hence, the answer to the questions “How does
tourism affect the level and distribution of residents'
income and what are the affects on economic growth?”
lies with differing values that appear for each quantile.

In general, recreation dependent counties had
lower average household incomes in 1990, experi-
enced a higher percentage increase in median house-
hold incomes in the years between 1980 and 1990 and
had lower poverty rates compared to the non-
recreation dependent counties.

The conventional wisdom that suggests an inverse
relationship between income and tourism dependency
appears to be true for the middle 50 percent of coun-
ties in the nation; however, for the wealthiest counties,
income levels increase along with tourism depend-
ency. An example would be the presence of high in-
come properties in counties containing world-class ski
resorts in the Western states. The rise in income levels
can be attributed to the recreational presence within
these regions, although the distribution of income
among the residents within these counties may be
highly uneven, thus generating a new set of issues fac-
ing local policy makers.

The “faster growing” recreation-dependent coun-
ties experienced higher rates of increases in median
household income from 1980-1990 than the “slower
growing” recreation-dependent counties. Further-
more, the recreation-dependent counties also experi-
enced lower poverty rates than the non-recreation-
dependent counties, and the difference between pov-
erty rates increases as we move towards counties with
higher poverty rates.
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Table 5. OLS Mean and Quantile Regression Results for Social & Demographic-Related Depend-
ent Variables (Regression coefficients with p-values in parenthesis)

OLS Regression Quantile Estimates

Estimates 7 =.10 7=.25 7=.50 7=.75 7=.90

Percent Increase in Total Population 1980-1990

Constant -6.59 -14.83 -11.47 -6.66 -1.41 211
(.000) (.000) (.000) (-000) (.015) (.037)
Recreation Dependent 11.0 5.36 7.79 10.18 13.78 17.99
(.000) (.000) (.000) (-000) (.000) (.000)
West 1.82 -2.20 -1.02 -0.86 1.7 7.68
(.008) (.001) (.007) (.105) (.016) (.000)
South 4.40 1.89 3.08 418 3.98 7.25
(.000) (.001) (.000) (.000) (.000) (.000)
Metro Adjacent 5.50 4.52 4.78 412 431 6.73
(.000) (.000) (.000) (.000) (.000) (.000)
Percent Increase in Total Population 1990-1995
Constant 0.60 -3.31 -1.61 0.60 3.37 5.70
(.055) (.000) (.000) (.012) (.000) (.000)
Recreation Dependent 5.89 1.89 3.50 5.76 7.02 8.29
(.000) (.000) (.000) (.000) (.000) (.000)
West 2.07 -2.46 -0.94 0.55 3.42 7.18
(.000) (.000) (.003) (.056) (.000) (.000)
South 2.08 -0.39 1.06 1.71 2.72 4.08
(.000) (.242) (.000) (-000) (.000) (.000)
Metro Adjacent 2.36 2.50 2.14 1.73 1.62 2.40
(.000) (.000) (.000) (.000) (.000) (.000)
Percent Increase in Total Population 1989-1999
Constant -0.64 -7.76 -4.38 -0.33 4.03 8.88
(.270) (.000) (.000) (.462) (-000) (.000)
Recreation Dependent 11.26 3.16 7.05 10.20 13.50 16.55
(.000) (.000) (.000) (.000) (.000) (.000)
West 2.64 -5.10 -2.83 -0.61 4.45 9.69
(.000) (.000) (.000) (.265) (.000) (.000)
South 3.74 -1.14 1.36 3.15 5.05 7.30
(.000) (.095) (.006) (.000) (.000) (.000)
Metro Adjacent 5.32 4.95 4.33 3.54 4.69 6.35
(.000) (.000) (.000) (-000) (.000) (.000)
1990 Percent College Educated
Constant 11.00 7.1 8.3 10.1 12.5 15.6
(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent 2.82 1.1 1.5 2.5 4.0 6.5
(.000) (.000) (.000) (.000) (.000) (.000)
West 2.81 2.6 2.7 2.8 24 25
(.000) (.000) (.000) (.000) (.000) (.000)
South -1.18 -0.9 -0.9 -1.0 -1.3 -1.7
(.000) (.001) (.000) (.000) (.000) (.007)
Metro Adjacent 0.035 0.2 0.3 0.1 0 -0.5
(.852) (.401) (.092) (.629) (1.000) (.361)
1990 Percent Female-Headed Households
Constant 7.48 4.89 5.92 7.13 8.65 10.13
(.000) (.000) (.000) (-000) (.000) (.000)
Recreation Dependent -0.28 0.42 0.26 0.44 0.10 -0.66
(173) (.008) (.186) (.012) (676) (.049)
West -0.81 -1.59 -1.46 -1.19 0.074 -0.13
(.000) (.000) (.000) (.000) (.002) (.683)
South 3.78 1.25 2.01 3.15 511 7.04
(.000) (.000) (.000) (.000) (.000) (.000)
Metro Adjacent 0.40 0.75 0.53 0.56 0.17 0.15

(009) (.000) (.000) (.000) (.338) (544)
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Table 5 (con’t). OLS Mean and Quantile Regression Results for Social & Demographic-Related
Dependent Variables (Regression coefficients with p-values in parenthesis)

Regression Quantile Estimates

OLS
Estimates 7 =.10 7=.25 7=.50 r=.75 7=.90

1990 Percent Living on Farms
Constant 11.00 2.0 43 8.7 153 215

(.000) (.000) (.000) (.000) (.000) (.000)
Recreation Dependent -6.06 -14 -3.1 -5.0 -5.5 -7.1

(000) (.000) (.000) (.000) (.000) (.000)
West 3.01 0.2 1.0 21 34 5.8

(000) (.513) (.000) (.000) (.000) (.000)
South -4.14 -0.5 -14 -33 -6.4 -7.7

(000) (.066) (.000) (.000) (.000) (.000)
Metro Adjacent -1.81 0 -0.4 -1.1 21 -3.0

(000) (1.000) (.067) (.000) (.000) (.000)

We also considered the economic implications that
relate to the question of whether or not recreation and
tourism jobs are predictably lower with respect to ag-
gregate local income generation. The results differ for
each of the three sectors analyzed in this paper. In the
eating/drinking sector, as the counties move toward
the production frontier in income and jobs, the addi-
tional new jobs in this sector are likely to be part-time
jobs that pay relatively low wages. In the accommoda-
tion sector, as counties move from the lower to the
higher quantiles, the aggregate income per job is gen-
erally constant possibly reflecting the rather stable
production technology in this sector. However, in the
recreation services sector, aggregate income per job
increases as counties move from the lower to the up-
per quantiles perhaps indicating that the additional
jobs are of the more specialized types that pay higher
wages.

The third question we address is “Has the change
in increased dependence on recreation and tourism
been beneficial to long-time residents and to newcom-
ers?” For each of the housing variables used in this
study, the differences that exist between recreation
and non-recreation dependent counties in the lower
quantiles are quite small. However, when moving
towards the higher quantiles, changes in home values
along with rental prices and the number of seasonal
units each become more pronounced, and can raise the
affordable housing gap in these areas. Therefore, the
benefits associated with the increases in property val-
ues are partially offset by the increased living costs
that appear in the higher quantile regions.

The final question asks how changes in demo-
graphic and social characteristics impact growth. For
the most part, recreation dependent counties experi-
enced more rapid rates of population growth in both
the decades of the 1980’s and the 1990’s when com-
pared to their counterparts and disparity increased
when moving towards the higher quantiles of the dis-
tribution. Recreation dependent counties in the upper
quantiles of the percent of persons living on farms also
experience the greatest declines in farming activity
when recreation based activities replace farming activ-
ity in those counties that once relied on farming for
their primary source of income become more recrea-
tion dependent.

We conclude that policy concerns will vary across
counties, and tourist amenities, quality of life attrib-
utes, and recreation activities will affect regional eco-
nomic performance in significantly different ways de-
pending upon where each county falls within the dis-
tribution on each economic measurement variable.
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