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The coastal zone is a unique social resource.  The interface of land, sea, and 
climate creates an array of distinctive environmental features.  Evidence of the 
exceptional character of the coastal environment is found in not only its 
remarkable popularity among vacationers, but also in the diverse and recalcitrant 
management problems that hamper and limit its utilization.  While nearshore 
areas contributed more than $1 trillion (or roughly 10% of Gross Domestic 
Product) to the U.S. economy in 2000 (U.S. Commission on Ocean Policy, 
2004), economic activity in the coastal zone is exposed to considerable natural 
hazards, such as flooding, storms, and sea level rise, and these hazards are 
forecast to worsen over the next several decades.  Demand for coastal resources 
is growing, creating the potential for greater conflicts among users and leading 
to considerable pressure on these resources.  The implications of natural hazards 
and economic growth translate into an increasing need for a diverse set of 
methods for coastal managers and policymakers to use in the determination of 
how scarce coastal resources should be managed and protected. 
 
One difficulty encountered in the management of coastal resources is the 
number of “nonmarket” goods and services.  Broadly speaking, many aspects of 
the coastal zone can be considered nonmarket goods—the multitude of services 
provided by wetlands, the importance of ambient water quality, the abundance 
of parks and natural areas, and our focus in this paper, beaches.  Nonmarket 
goods and services require special attention of managers and policy makers 
because the value of these goods and services is not directly or completely 
reflected in market activity.  For example, one need not worry too much about 
the level of retail services provided in a particular area, as the private market 
works well in determining this level through the interaction of supply and 
demand.  This is not the case, however, for water quality because water quality 
is not traded in a private market.  Beaches are a public resource; they are usually 
an unpriced amenity, and even if there is a price for use of the beach (e.g. a 
parking fee), this price is usually set in an arbitrary manner and so it does not 
reflect costs of maintaining access or quality, or the level of utilization.  As 
such, the price conveys little or no information on value or scarcity.  How are 
managers to make decisions regarding access, resource quality, or onsite 
amenities if the value of the resource and its attributes is largely unknown? 
 
Managers and policymakers need tools that enable them to make socially 
palatable decisions that weigh the tradeoffs between various programs to 
improve the management of public resources, like beaches.  Such information is 
especially valuable in the coastal zone, as increasing economic activity coupled 
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with the complex, dynamic nature of coastal resources continually presents 
management challenges.  In this paper we focus on one specific land use for the 
coastal margin: beach recreation.  Recreation serves as an important engine for 
the coastal economy, but its benefits are often difficult to quantify adequately.  
The ambiguous value of public goods, like beaches, may inevitably lead to their 
being misrepresented in decision processes. One way to avoid the 
misrepresentation of public goods is through the use of valuation methods 
design to estimate the value of public goods, their characteristics, and how 
values might change with alterations to those characteristics.  In this paper, we 
introduce two applications of recreation demand modeling as methods for 
quantifying the nonmarket benefits of beach recreation. These techniques allow 
the application of a common metric, in this case a monetary metric, to weigh 
potential tradeoffs between various programs and policies. 

 
North Carolina Beaches 

 
Our examples focus on recreation at North Carolina beaches, but the methods 
used apply to any number of recreational opportunities.  North Carolina offers 
diverse beach environments.  Geologists divide North Carolina’s Coastal Plain 
into two provinces—the Northern and Southern Coastal Provinces (Riggs and 
Ames, 2000).  The interaction of predominant weather patterns, topography, and 
underlying geologic formations leads to different types of beaches in and among 
the two coastal provinces.  Moreover, the various sites have been managed for 
different types of uses and have different development profiles leading to 
diverse recreational opportunities along the coast that vary from North to South.  
From a regional perspective, understanding that recreational opportunities vary 
spatially leads to a more inclusive and equitable policy development process 
  
Coastal communities rely on tourism as an economic engine for development.  
Ocean bordering counties in North Carolina have experienced almost 140% 
increase in tourist derived economic activity from roughly $758 million in 1990 
to roughly $1.8 billion in 2004 (NC Dept of Commerce, 
http://www.nccommerce.com/tourism/).  This area has also experienced 
increasing pressures from population growth and land use changes.  North 
Carolina counties bordering the ocean grew roughly 56% in population and 88% 
in housing units between 1990 and 2000 (US Bureau of the Census; 2000, 
http://www.census.gov).  Growth has led to higher utilization of beaches and 
coastal infrastructure, increased congestion, changes in site quality, and in some 
cases restricted access to beaches.  At the same time, the forecast potential for 
increased coastal storm activity and beach erosion presents additional challenges 
for managers.  How can managers and policymakers maintain and enhance 
recreational opportunities in such a dynamic environment?  Recreation demand 
modeling allows for an analytical economic approach that seeks to understand 
the roots of tourism as they relate to the preferences of recreational visitors.  
Empirical applications can serve to inform policymakers as to how sites are 
valued and what drives site selection. 
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We review empirical results from two types of recreation demand models 
utilizing visitation information from seven sites, collected between July 2, 2003 
and November 2, 2003.  Data were gathered onsite at Cape Lookout National 
Seashore, Hatteras Island, Fort Macon State Park, Pea Island National Wildlife 
Refuge, the Rachel Carson National Estuarine Research Reserve, Topsail Island, 
and Wrightsville Beach.1 These sites were chosen to represent the rich diversity 
of recreation and leisure opportunities available along the North Carolina 
shoreline. 
 

Recreation Demand Models 
 

Recreation demand models are commonly used to understand the economic 
behavior of recreational users.  These models can play an important role in the 
development of public policy related to the protection and management of 
coastal resources.  Since beach recreation is not explicitly traded in markets, the 
value of the average beach day is not at all obvious.  Nor is it obvious how the 
value of a site might change with improvements in site quality or amenities.  
Given the limited budgets of coastal managers, priority should be given to those 
projects that produce the greatest benefit to the greatest number of people.  
Recreation demand models attempt to address the lack of information on 
economic value of public goods through a very basic premise: the amount of 
money that households spend to visit a site is a signal of economic value.  
Hence, these models are also known as travel cost models, as the cost of a trip 
figures prominently into the theory.  
 
The economic theory of the consumer is based on several fundamental 
assumptions: (i) individuals or households are rational agents whose actions are 
the outcome of goal-oriented decision making, (ii) these agents attempt to 
maximize their own happiness or satisfaction, and (iii) the agent’s optimization 
problem is constrained by limited income, time, opportunities, and perhaps 
information.  Aside from extreme cases involving mental illness or apathy, we 
contend, as do most economists, that these assumptions are very reasonable.  
The real challenge comes in understanding what opportunities households 
consider, how they perceive income, time and other constraints, and how 
bounded rationality and limited information affects decision making.2   
 
Recreation demand models focus on the agent’s decision to visit particular sites 
for recreation and leisure activities.  One can infer that for those that choose to 
make a trip to a site, they must perceive the benefit of undertaking such a trip 

                                                
1 The data were collected onsite at different times of the day and on different days of the 
week. Each beach was surveyed at least once every third week on alternating days of the 
week, so to limit repetition in the sampling process. In both applications of this data, 
corrections for onsite sampling bias were applied. Haab and McConnell (2002) 
summarize the issues related to onsite sampling bias. 
2 There are many texts that give good depictions of the theoretical and mathematical 
representations of microeconomics. For one such book see Varian (1992).  
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outweighs the costs.  For others, it must be true that the perceived benefits do 
not outweigh the costs, or they simply did not consider this sort of opportunity.  
Thus, the cost of the trip is a metric that can be used to say something about trip 
value, and this cost is, in principle, observable.  The typical recreation demand 
model also makes use of either the number of trips an agent makes to a site 
(which we refer to as single-site demand), or the choice that an individual makes 
among a set of potential sites (which we refer to as site choice), in addition to 
various socio-economic data like income, education, etc.  Utilizing observed 
single-site demand or observed discrete choice data, the economic values we 
present are limited to “use values,” which are values associated with agent’s 
activities at a given site.  These estimates do not include other forms of value 
that individuals may hold in relation to the beaches that are not directly related 
to use of the resource. The models allow analysts to quantify the value of access 
to the site, specific attributes within those sites, and changes in those attributes. 
 

Single-Site Demand Model 
 
The typical single-site demand model depicts the relationship between travel 
cost and intensity of visitation (# of trips) over a single season.  Travel cost is 
measured as total expenditures on transit and the value of time spent in transit, 
both of which increase with distance.  For example, for automobile travel, travel 
costs would include gas, wear-and-tear on the automobile, any expenditures on 
food or lodging made during transit, and the value of time expended in transit. 
The basic idea is as follows: individuals who live far away from sites pay higher 
costs and take fewer trips then those who live closer to the same sites, all else 
being equal.  The “all else being equal” caveat is made operational by 
controlling for other sources of trip variation in the data, such as income, the 
costs of substitute activities (e.g. travel cost to other sites), affinity for 
complementary recreation activities (e.g. surfing), etc.  Multivariate regression 
analysis is used to estimate the statistical model. Numerous publications are 
available for a more complete understanding of the theoretical basis for the 
travel cost model (Haab and McConnell). 
 
A typical recreation demand curve is depicted in Figure 1.  The cost of travel to 
a site is analogous to a “price” because household must incur this cost to get 
there.  Notice that we are using the cost of transit and access as a price for a non-
market good.  This price is measured along the vertical axis and the number of 
trips taken is measured along the horizontal axis.  At a low price, we see that the 
average household will take a high number of trips, while at a higher price, we 
see that the average household will take a lower number of trips.  This 
relationship can be estimated statistically, controlling for other sources of 
variation in trip intensity.  The conventional model that results is a demand 
curve for the representative agent.  Models that incorporate agent heterogeneity 
are now common, but beyond the scope of this paper. 
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This model is specifically useful when the analyst’s goal is to estimate the value 
of access to a site.  The highest price, Pc, called the “choke” price, is the price at 
which no one will visit the site.  The lowest price depicts the minimum price 
paid to reach the site.  In the above graph, total annual transit expenditures of the 
representative household (P×T) represents the injection of money to businesses 
along the travel route and onsite (to some extent).  Including all of the agent’s 
additional expenditures onsite would complete the picture of “economic 
impacts”—money flowing into the local economy.  Consumer surplus (CS) is 
the gray area under the demand curve for beach recreation and above the 
average price paid for recreation.  This area represents additional value accrued 
to the representative agent for beach recreation - above what was actually paid.  
In economics this is determined by the difference between what the individual 
would have been willing to pay and the amount they actually paid.  If there is a 
difference between willingness to pay and amount paid, then the individual 
earned surplus “value” for taking the trip.  Below, we will discuss the results of 
a single site model and the implications of these results. 
 

Site Choice Model 
 
The model of discrete choice offers analysts another method for analyzing 
recreation behavior, examining the choice of site to visit from a set of potential 
sites.  The theoretical basis for estimating discrete choice models for recreational 
demand is Random Utility Theory.  Random Utility Models (RUM) utilize data 
on agents’ choices among a set of alternatives to estimate the parameters of a 
probability model—the probability of choosing a site being a function of site 
attributes, one of which is travel cost.  Once estimated, the model allows for an 
assessment of the value of site characteristics.        
 
Much like single site models, site choice models use utility, or satisfaction, 
maximization as the basis of the behavioral model.  In the case of the random 
utility model, when an individual chooses a site, they are choosing the site that 
gives them the greatest level of satisfaction.  In the model, the site choice is 
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Figure 1: Single-site Demand Model 
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made relative to other potential recreational sites.  All potential recreational sites 
compose the individual’s choice set.  In our empirical example, an individual 
chooses one recreational site between seven different beach sites in North 
Carolina.  The resulting probability model allows the analyst to estimate the 
impact of attributes on choice probability.  Since one of the attributes is travel 
cost, changes in site attributes can be converted from probability measures to 
dollar measures.   
 
There are numerous policy applications that can be estimated from the site 
choice model. Beaches have a wide array of attributes that may or may not 
impact visitation.  These models allow analysts to quantify the impact of 
individual characteristics on the probability of visitation, and are especially 
useful in estimating how changes in site attributes would impact agents’ choice 
of recreation site.3 State of the art models are capable of incorporating agent 
heterogeneity, though again these applications are beyond the scope of this 
paper. 

 
Discussion 

 
The application of variants of the recreational demand model can benefit both 
the process of policy formation and the management of beach resources.  We 
illustrate policy applications by considering the results of two papers.  Bin et al. 
(2005) estimate a pooled single-site demand model with the aforementioned NC 
beach visitation data, while Landry et al. (2006) use the same data to estimate a 
site choice model.  These models provide estimates of the recreational user’s 
economic value for access to the various sites, as well as changes in the 
attributes of those sites.   
 
The single-site demand models (Bin et al.2005) are used to estimate daily 
consumer surplus for the representative agent in two categories of beach users, 
single day users and multiple day users.  These estimates are presented in Table 
1.  These numbers correspond with the grey area labeled ‘CS’ in Figure 1, 
adjusted for number of days per year and party size.  Also presented in Table 1 
are confidence intervals, which quantify the uncertainty inherent in the statistical 
estimates.  The consumer surplus estimates for those making day trips range 
from just over $11 (Pea Island) to slightly less than $80 (Topsail) per person, per 
day.  For overnight visitors, consumer surplus ranges between just over $11 
(Hatteras) to over $41 (Pea Island) per person per day. 
 
First of all, note that these daily consumer surplus estimates are of considerable 
magnitude, suggesting that site access for recreational use is of significant 
economic value.  If one wanted to use any of these estimates for policy analysis, 
say evaluating beach replenishment to maintain a site, they would simply need  

                                                
3 For an in depth explanation of welfare analysis in recreational demand modeling, see 
Haab and McConnell (2002), or Herriges and Kling (1999). 
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an estimate of the number of visitor days, and the proportion of day 
users/overnighters. Visitor day estimates are commonly produced by local 
Chambers of Commerce, while the proportion of day users might be estimated 
by examining the abundance of daily parking and overnight accommodations 
available onsite. 
 
Next, we consider the site choice model of Landry et al. (2006).  The site choice 
model produces estimates of how site characteristics at the seven sites in Table 2 
affect the probability of visiting the site.  The site characteristics that were 
included in the model are access points with parking, a variable indicating if the 
site is only accessible by ferry, bathrooms, travel cost, and the number of ORV 
(off-road vehicle) access points.  As we noted earlier, the sample also required 
special attention due to the presence of a choice based sampling procedure.  In 
random utility models, the results are influenced by the sampling procedure.  
When sampling is conducted onsite, the estimation procedure for random utility 
models must account for the visitation rates of the true population.4   
 
One important result from the estimation of recreational site choice models is 
the determination of how changes in site characteristics change the probability  
 

                                                
4 Haab and McConnell(2002) discuss ways to account for estimation with a choice based 
sample.  

Table 1: Consumer Surplus Estimates for North Carolina Beaches 
(95% confidence intervals in parentheses) 

Consumer Surplus Beach Site 
Day trip Overnight 

Pea Island 
$11.29 

($9.45-$14.04) 
$41.45 

($0-$401.03) 

Fort Macon 
$18.14 

($15.10-$22.55) 
$12.65 

($0-$111.58) 

Wrightsville 
$21.83 

($17.61-$28.66) 
$15.24 

($0-$130.06) 

Hatteras 
$60.37 

($32.46-$252.09) 
$11.14 

($6.27-$39.03) 

Cape Lookout 
$69.18 

($40.42-$221.29) 
$19.89 

($11.56-$65.20) 

Rachel Carson 
$78.74 

($0-$786.90) 
$24.49 

($14.27-$81.94) 

Topsail 
$79.60 

($46.34-$246.36) 
$14.03 

($6.08-$89.14) 
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of visitation.5    For example, Landry et al. (2006) find that adding an additional 
access point with parking to every five miles of Hatteras Island, would increase 
the probability of visitation by 0.36 percent.  Table 2 shows how an additional 
access point with parking would impact site visitation for the seven sites, 
holding all else equal.  This ability to measure the impact of changes in site 
attributes on site visitation can have important implications for management.   
 
In site choice models, analysts also have the ability to calculate the impact of 
resource changes on the net benefits accrued by beach visitors. For example, 
Landry et al. (2006) find that the average beachgoer in the sample is willing to 
pay $3.89 to add an access point with parking every five miles at the seven sites.  
Policy analysts can aggregate willingness to pay estimates by the total number 
of visitors to Hatteras Island and calculate the total monetary impact from 
recreational beach visitors.   Table 2 also shows willingness to pay estimates for 
each individual site in the sample.  These estimates can be aggregated by site to 
determine the total benefit at each site.  The standard RUM model can be used to 
produce benefit estimates for changes in site attributes, many of which are under 
control of coastal managers and policymakers. 
 
These two applications of travel cost models provide powerful tools for 
managers and policymakers.  The ability to estimate social value of nonmarket 
resources and how values change with changes in resources allows managers 
and policymakers the ability to design projects to maximize net social value.  

                                                
5 Train offers an excellent discussion of marginal effects. 

Table 2:  Estimates for an Additional Access Point with Parking Every 
5 miles on North Carolina Beaches 

Beach Site 
Change in 

Probability of Site 
Visitation 

Willingness to Pay for an 
Additional Access Point with 

Parking 

Pea Island 0.20% $0.40 

Fort Macon 0.17% $0.46 

Wrightsville 0.42% $1.27 

Hatteras  0.36% $0.73 

Lookout 0.22% $0.26 

Carson 0.21% $0.48 

Topsail 0.27% $0.33 

All Sites XXX $3.89 
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Application of economic principles through modeling can be extremely useful 
for evaluating site improvement projects.  
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