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a  b  s  t  r  a  c  t

Public  lands  such  as  state  parks  provide  numerous  environmental,  economic,  and cultural  benefits.  Many
of these  benefits  possess  public  goods  characteristics  and  are  not  traded  in market,  making  it difficult  to
incorporate  them  in  a traditional  economic  analysis.  Agencies  responsible  for managing  public  parks  often
struggle  with  demonstrating  amenity  benefits.  Consequentially,  many  state  parks  in  the  U.S.  are  facing
reductions  in  operating  hours  and  in  some  cases  permanent  closure.  Using  the case  of  Indian  Springs
State  park  in  Georgia,  U.S,  this  study  compares  the economic  returns  of  using  the  area  as  a  recreation
park  with  the  alternative  land  use  option  of  timber  production.  Lost  timber  sale  revenues  were  estimated
using  a timber  investment  model.  The  results  reveal  that  if only  revenue  and  operating  costs  associated
with  the  current  land  use  (i.e.,  recreation)  are  considered,  the  best  financial  option  is  to  utilize  the  area
for  timber  production.  However,  the  total  economic  benefits  of  using  this  land  as  a  state  park  exceeded
the  operating  costs  of park  by a  factor  of ten.  Furthermore,  the ratio  ranged  from  8.86  to  9.74,  even  when
foregone  opportunity  costs  of  timber  production  were  considered  in  benefit-cost  analysis.  These results
provide further  evidence  of the net benefit  of  public  recreation  lands,  and  will help  managers  justify
investments  in  operating  and  maintaining  such  resources.

© 2016  Elsevier  Ltd.  All  rights  reserved.

1. Introduction

Public recreation lands such as state parks are integral to North
American society. State parks in the U.S. are protected areas similar
to national parks, but typically contain attractions and resources of
regional or sub-national significance. The economic significance of
nature-based recreation can be demonstrated from the fact that U.S.
state parks provided a direct economic contribution of more than
$20 billion to surrounding communities in 2010 (Brandeis, 2013).
The public benefits of recreational areas for maintaining quality of
life have been well-documented in the outdoor recreation litera-
ture (e.g. Chiesura, 2004; Poudyal et al., 2009). In addition, a rapidly
growing population, coupled with relatively constant supply of
public lands in recent years, points to the need for additional public
investment to meet the increasing recreational demand (Whiting
et al., 2012).

Unfortunately, many state park systems, faced with increas-
ing budget deficits, are losing staff and other resources needed to
maintain the current level of visitor services (Whiting et al., 2012;
Walls, 2009). Since the most recent recession, several state park
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systems nationwide have reduced operating hours (Poudyal et al.,
2012). California, Arizona, Colorado, Georgia, and Massachusetts,
for example, have eliminated a significant amount of state fund-
ing for parks. Since these parks are state owned and operated, no
dedicated federal funding exists to support state parks operations
(Shinkle, 2012; Siikamäki, 2011). The costs for constructing and
operating state parks in the U.S. have increased dramatically in
recent decades. For example, after adjusting for inflation, state park
operating expenses have increased by approximately $1 billion in
between 1978 and 2007 (Walls, 2009). While these costs are read-
ily quantifiable, public benefits provided by parks are difficult to
monetize. As a result, recreational programs seldom receive appro-
priations priority from lawmakers. Maintaining citizen support for
recreation lands will require clearly demonstrating that net ben-
efits outweigh the costs of recreational land use, as well as how
the net benefits of recreational use compare with those for alterna-
tive uses. The current article attempts to characterize the economic
estimates of accrued benefits from land use alternatives within a
state park.

2. State park systems and recreational values

The costs and benefits of recreation and alternative uses of rural
land can be evaluated by assessing the streams of social costs and
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benefits. Stated or revealed preference methods can be used to esti-
mate the net benefits (willingness to pay or consumer surplus (CS))
of recreational use (Freeman, 2003), which provide the total pub-
lic value when aggregated to the population level. The travel cost
method (TCM) is generally used to estimate the economic value of
outdoor recreation sites such as a park. Bowker et al. (2007) esti-
mated net economic value of the Virginia Creeper Rail Trail using
TCM, for example, and reported that the total amenity benefits were
approximately $3.9 million. Fix and Loomis (1997) used TCM to
estimate the economic benefits of mountain biking in Moab, Utah,
which totaled more than $8.4 million annually. Alternatively, Oh
and Hammitt (2010) used a stated preference approach to estimate
the economic benefits associated with park trails in South Car-
olina. They noted that each visitor was willing to pay $4.76 for park
management and maintenance. Likewise, Betz et al. (2003) used
contingent trip model—a hybrid between individual travel cost and
contingent behavior approach— to estimate recreation demand for
a hypothetical rail-trail facility in northeast Georgia. The authors
reported total consumer surplus of $7.5 million for annual use of
rail-trail. Despite its extensive use in recreation research, TCM has
been less utilized as a tool to compare recreational benefits with
the lost opportunity costs.

Siikamäki (2011) estimated that the annual total value of
nature-based recreation in U.S. state parks was approximately $14
billion. Even though the study provided a large-scale assessment
of U.S. state park systems, it did not address opportunity costs
associated with alternative land uses. Consequently, it offered no
insights as to how the benefits for recreational use of state park
land compare to those from alternative uses.

The economic and social significance of state parks can vary
according to geography, the nature of recreation, and local pub-
lic interest (Siikamäki, 2011). Consistent with those findings, we
believe that disaggregating nationwide estimates to an individ-
ual state park or a state park system can over-simplify the local
situation and yield some unrealistic, and possibly unjustifiable, val-
ues for “benefit transfer” (Rosenberger and Loomis, 2001). Instead,
park-specific information is needed if such benefits and costs are to
be reflected accurately. To that end, this research examines Indian
Springs State Park (ISSP) as a case study. The specific objectives of
this study were to calculate the economic significance of ISSP using
various criteria of costs and benefits associated with recreational
use and compare the recreational value to the economic costs and
benefits of an alternative land use.

3. Methodology

3.1. Study site

Indian Springs State Park (ISSP), a 523-acre public land located
in rural Georgia, was selected as the study area for a number of
reasons. First, ISSP is a medium size park that is representative of
most state parks in the U.S. in terms of both land area and recre-
ation visitation. Second, like most state parks, ISSP is located in a
relatively rural setting where land values are not influenced sub-
stantially by development potential (e.g., residential, commercial).
Site Index (a measure of land productivity for trees) in this local-
ity suggests favorable conditions for commercial pine production.
The park is located in Butts County between two  major popula-
tion centers, Atlanta, and Macon. ISSP features a range of amenities
including cottages, individual and group camping areas, picnic shel-
ters, overnight shelters, beaches, lake, and hiking and biking trails
(Georgia, 2013). Visitation to Indian Springs State Park in 2010
totaled 175,442, with per capita visitor revenue of $2.34. Six full-
time and six part-time personnel are employed at the park (Georgia,
2013).

3.2. Data collection

The study entailed TCM to estimate the economic benefit of
the current land use (state park) and a more commodity-oriented
market approach to estimate the net benefit from the alternative
land use − timber production. TCM involved analyzing trip data
collected from an on-site survey of park visitors.

The on-site survey was  conducted during the summer of 2012
to collect data on trip frequency, mileage, and other demographic
variables essential for estimating travel costs. Park visitors were
intercepted by employing a multistage sampling technique which
allocated available sampling hours to different recreation location
within the park (e.g., beach, playground, trails, picnic shelters, camp
sites). The survey effort was  proportionately distributed between
weekends (66%) and weekdays (33%) as recreational activities gen-
erally double over weekend (Minnesota, 2000). During holiday
weekends, when high visitation was expected (e.g., Labor Day), two
additional surveyors were employed. Every third person encoun-
tered at the recreation location was  asked to complete the survey.
The survey protocols followed a modified version of the Tailored
Design Method (Dillman, 2000). The survey included 18 questions
covering a variety of topics related to the total number of visits
to ISSP, number of visitations to other Georgia state parks, group
size, recreation activities, factors influencing their travel decisions,
and socio-demographic information. The survey-based data were
supplemented with secondary sources to obtain actual park rev-
enues and costs. Specifically, the total number of visitation and the
annual revenue obtained from park visitation were obtained from
the park’s official records (Georgia, 2013).

3.3. Econometric modelling

Benefit estimation associated with Indian Springs State Park
visitation followed the theoretical underpinnings of the TCM
(Englin and Shonkwiler, 1995; Ovaskainen et al., 2012; Haab and
McConnell, 2002; Bowker et al., 2007). Costs incurred in visiting
a park reflect demand as visitors choose recreational sites among
many available alternatives (Haab and McConnell, 2002).

A generic demand model derived from allocated visitor time and
income can be expressed as:
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Where, Xij represents the number of trips by individual i to site
j, Cij travel cost, Zi other costs during the trip, and Yi total income.
Since the dependent variable in a travel cost demand model is num-
ber of trips, a count data model is a natural fit. The negative binomial
regression model, an appropriate specification for non-zero count
data, can be expressed as (Yen and Adamowicz, 1993):
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where yi = 1, 2. . ..n, � >0.
Following travel cost estimation, the average consumer surplus

(CS) per trip for the travel party can be estimated as “the nega-
tive inverse of the travel cost coefficient” (Yen and Adamowicz,
1993). The aggregate annual benefits can be computed by multi-
plying the estimated total number of trips by the estimated CS per
trip. The basic travel model assumes perfect time flexibility, mean-
ing that time not spent on recreational activity can be used for work
(Haab and McConnell, 2002; Prayaga et al., 2009). In addition to
the basic relationship between travel cost, income, and number of
trips, other attributes representing socio-demographic attributes
of visitors, availability of alternative recreation sites, and visitor
preferences can also play important roles in trip demand (Haab and
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