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Recreation and Tourism
Monitoring Systems: Conceptual and
Methodological Issues

Daniel J. Stynes'

Abstract. General guidelines for development of recreation and
tourism monitoring systems are advanced. Monitoring programs
should begin with clear purposes and intended users. Purposes
provide guidance for selection and measurement of system
characteristics to be monitored and criteria for evaluating a given
monitoring program. Extensive research and analysis are required
to support monitoring systems, particularly during the design
stage. Monitoring programs should include systems for
communicating with the intended clients and should be evaluated
based upon the benefits to these clients. Improved recreation and
tourism monitoring requires clearer purposes, a better balance
between data gathering and data analysis, and much greater up-
front investments in problem conceptualization and research.

Introduction

Over the past decade, many states have initiated
statewide travel monitoring programs (e.g. Spotts
and Holecek 1990). We also see increased
monitoring of recreation use and environmental and
social conditions within parks (Chilman and others
1990). While sometimes drawing loosely from
systems theory, control theory, measurement theory,
cybernetics, information systems and forecasting,
the field of monitoring lacks general conceptual or
theoretical foundations. Recreation and tourism
monitoring has been particularly ad hoc with the
distinctions between monitoring, measurement,
evaluation, and forecasting not always clearly
drawn.

In spite of frequent use of the word "monitoring” in
recreation and tourism today, systematic monitoring
programs are hard to find. Recreation and tourism
organizations gather many kinds of data on a
periodic basis in order to comply with various
internal and external requirements. The most
common monitoring efforts are for internal
management accounting, e.g., systems for
monitoring budgets, sales, personnel, and

' Professor, Department of Park and Recreation
Resources, Michigan State University, 131 Natural
Resources Bldg., East Lansing, MI. 48824-1222.

inventory. Although I won’t directly address these
kinds of monitoring systems here, they provide
good models for application to other areas of
monitoring, and give management personnel a
general understanding of the potential costs and
benefits of monitoring programs. These systems
also represent an underutilized source of data for
broader monitoring efforts.

Monitoring is increasingly advocated as a way to
address broader management, planning and research
problems within recreation and tourism. Many one
time efforts, however, have been sold as monitoring
studies and many decisions have been postponed or
avoided by the phrase, "We are monitoring the
problem". "Monitoring" has a ring of being on top
of things, even when we are not. Formal
monitoring programs offer great promise for
management, planning and research. However,
there also exist pitfalls and opportunity costs of
making long range commitments of resources to
data gathering programs, without a clear
understanding of what needs to be monitored and
why.

My purpose in this paper is to provide general
guidance and direction for recreation and tourism
monitoring programs, drawing from a review of
monitoring concepts, theory, and programs from
other fields and an assessment of current recreation
and travel monitoring efforts. I will focus on
general principles arid foundations for monitoring
programs rather than the puts and bolts of particular
systems.

Definition and Purposes of Monitoring

Monitoring is the systematic and periodic
measurement of the state of a system. The basic
elements of a monitoring program are therefore: (1)
definition of the system to be monitored, (2)

identification of the characteristics (states) of the

system that are of interest, (3) the specification of
procedures for measuring these characteristics,
usually by means of systematic and consistent
protocols, and (4) some indication of the time
intervals at which measurements are to be made.

A simple example of a monitoring system is the
household thermostat. The house is the system and
the characteristic of interest is temperature. The




measurement procedures involve a temperature
sensitive device that can tum an electrical switch on
or off. This monitoring is continuous and
automated. The thermostat both monitors and
controls temperature in the house by turning the
furnace or air conditioner on or off when the
temperature falls above or below some preset
threshold.

Purposes

The thermostat example illustrates that information
from a monitoring procedure is an input to some
decision making process, in this case an automated
one. While not part of the formal definition of
monitoring, the decision process and purpose
provide the rationale for monitoring and are
therefore essential to the design of a monitoring
system. The purpose of the household thermostat
defines the appropriate system (the house), what
characteristic of the system should be monitored
(temperature), how it should be measured (in one or
several locations), and how frequently. If the
purpose is only to maintain household temperature
within a given range, we have one system. If we
add energy efficiency as a purpose or divide the
house into subsystems (rooms), a different
monitoring system may be called for. If we add an
objective of economic efficiency we also need to
know about the costs of a specific monitoring
system relative to its benefits.

As we see, it is difficult to design or evaluate a
monitoring system even for the simple problem
addressed by the household thermostat without clear
purposes. Also essential is some knowledge of the
behavior of the system being monitored; in this case
knowledge of air circulation patterns, heating
system characteristics, and preferences and lifestyles
of household members.

Different purposes of monitoring are suggested by
words that often accompany the term. Thermostat
type systems are often labeled "monitoring and
control" systems. Other terms that often accompany
"monitoring” and suggest its purpose are
"forecasting”, "evaluation”, "research”, and
"inventory". Monitoring in tourism is frequently
linked to forecasting of demand or to evaluation of
marketing strategies and performance. In the
forecasting context, monitoring is a means of

2

tracking systems we are unable to forecast, or for
identifying historical patterns and establishing a data
base from which forecasts may be derived. When
used with "evaluation” and "research”, monitoring
generally implies an on-going program, with
periodic assessments or longitudinal investigations
acknowledging change over time.

Inventory and monitoring

Within natural resources, the term "monitoring”
frequently appears with the term "inventory", as
part of inventory and monitoring programs. Here
the inventory constitutes "baseline” measurements
and monitoring implies these measurements will be
repeated periodically to update the inventory. The
term "inventory" seems to be the least helpful of the
terms that accompany "monitoring”. Unlike the
other companion terms mentioned above, the word
"inventory" provides little guidance about what
characteristics should be monitored or by what
criteria a monitoring program should be evaluated.
"Inventory” suggests no clear purpose beyond the
act of counting.

Further, an inventory usually implies a
comprehensive count, which is impossible in all but
the simplest of situations. Even if a complete
baseline inventory is possible, the monitoring of all
variables that are inventoried, is almost always
neither desirable nor practical. Inventories generally
do not reveal much about dynamics of systems or
relationships among variables, essential ingredients
in the design of efficient monitoring systems.
Further, when monitoring is tied to inventory work,
there is a tendency to first complete the inventory
before addressing monitoring. Unfortunately,
comprehensive resource inventories are often never
completed and hence the monitoring part of such
programs may never materialize. Even if it does,
the inventory generally provides very limited
information for the design of a monitoring system.
It seems that inventories are more likely to lead
monitoring astray than to provide useful guidance.

Monitoring is essentially an applied activity, which
must therefore be guided by a clear understanding
of the purposes that monitoring is to serve.
Programs that monitor for the sake of monitoring or
with some possible unanticipated or undesignated
future use in mind are usually doomed to failure.
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reporting procedures. Uses of this information to
date have been more for financial accounting or
justification of programs, although applications to
trend identification, control, marketing,
management, and other problems are growing.

Resource allocation--Monitoring can be used to
allocate resources across spatial or organizational
units. Resource allocation is a form of control that
also typically involves some sort of evaluation.
Individuals or units that perform well can be
rewarded and resources can be reallocated to where
they are most needed based on monitoring
information.

Evaluation--In both the planning and program
analysis literature, monitoring is frequently
recommended in conjunction with evaluation.
Monitoring can be used to evaluate the
implementation of a program or its impacts over
time. Rossi and Freeman (1982) recommend that
program implementation monitoring should cover
both program coverage (Does the program reach the
intended targets?) and program service (Do the
delivered services match what was intended?). In
assessing impacts of a program, monitoring helps to
establish baselines and to trace changes before,
during, and after a program. Program objectives or
standards provide guidance on what should be
monitored. A model or theory of how a program is
supposed to work is often helpful in designing a
monitoring system for evaluation purposes. Meis
(1990) discusses the role of monitoring in
evaluating the performance of recreation resource
management agencies.

Scientific research--Scientific research is an
important and often demanding user of monitoring
information. Recreation and tourism research has
been criticized particularly for its lack of
longitudinal studies and understanding of change
(Stynes and Driver 1991). Monitoring can surely
contribute to improving the state of affairs, but we
must recognize that research has quite specific data
needs, that must be clearly identified at the start.

Clients and Users
Hand-in-hand with identifying purposes of a

monitoring program is the identification of clients
or users of monitoring information. Potential users
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(clients) of recreation and tourism monitoring
systems fall into four general categories : (1)
consumers including the general public, (2)
recreation and travel providers, (3) planning,
coordinating and policy-making groups, and (4)
researchers. Recreation monitoring systems have
been directed principally at managers or have been
part of research programs. State travel offices seem
to be responsible for much of the recent interest in
tourism monitoring, although broader research and
marketing audiences are also involved.

In recreation and tourism, consumers and the
general public are not often directly considered as
clients for monitoring programs, although there are
numerous instances where this is the case. Regular
reporting of snow, traffic and weather conditions
along with campsite availability and the like are
monitoring programs aimed at consumers. Quality
rating services that include regular inspections and
updating are also monitoring systems. These are
good examples of sysiems that are useful for both
management and consumers. Tourism providers
have tended to pay more attention to the consumer’s
information needs than recreation providers. Often
annual reports of budgets, visitors served, economic
impacts and the like are also aimed at various
publics.

There is a tendency toward multi-purpose, multi-
user monitoring systems within recreation and
tourism. While such systems offer potential
efficiencies, I think many of these systems are
premature. Such systems must carefully consider
the distinct needs of different users/uses in the
design of the system if they are to serve any
particularly well. Intended uses should be planned
into a monitoring system from the start. In trying to
serve a very general, undesignated audience many
state travel monitors do not serve any particular
users or uses very well. Most cannot be validly
used for evaluation of travel promotion (although
this is a frequent use) and are not sufficiently
desegregated for resource allocation decisions.
While undesignated but anticipated research uses of
these data are often advanced in support of
monitors, the data assembled in such programs
often do not meet the specific needs of forecasting
models or other scientific research.




Measurement

Measurement is the second key component of a
monitoring system. One of the most important
decisions in the design of a monitoring system is
the selection of appropriate variables and measures
of these variables. As there are an infinite number
of variables that could be measured for almost any
problem, some subset of the most relevant and
useful variables must be chosen based on the
intended application or purpose.

Within recreation and tourism there is not wide
agreement on what variables should be monitored or
how. This makes the design of monitoring systems
difficult. Lacking agreement, there is a tendency to
adopt any convenient variable or all available
variables, particularly when the purpose and scope
of a monitoring effort are not adequately defined.
Efficient monitoring systems are based on a good
understanding of the system being monitored. In
many recreation and travel monitoring situations,
we simply do not yet understand the system
sufficiently to decide what to monitor or how. This
argues for a strong up-front research component of
recreation and travel monitoring efforts.

Indicators and Indices

One way of dealing with the "too many variables"
problem is the development and use of indicators
and indices. These attempt to summarize the states
of complex systems via a few key variables or
indexes . Indicator development has been a key part
of many environmental (Inhaber 1976), social
(Andrews and Withey 1976) and economic (Moore
1990) monitoring programs. Limited work on
recreation or travel indicators has been carried out.

Indicators can be single variables that are especially
revealing or sensitive, as for example the use of
particular organisms or "indicator species” to signal
the presence of contaminants in the environment
(Worf 1980). Machlis and Wright (1984) propose
the use of social indicators to monitor ecological
changes. Indicators are selected based on their
ability to accumulate, integrate, or magnify
characteristics of interest. For recreation and
tourism, individual parks, highway segments, or
parking areas may be indicators of overall activity

in an area. However, research is needed to identify
and validate such claims.

When scientists cannot find naturally occurring
indicators, they often develop their own.
Environmental, social and economic indices aré
developed from many variables. Such indices
attempt to reduce a large quantity of data to a
simple form, while retaining the information
essential to the proposed use of the index. Air and
water quality indices, the Dow Jones Industrial
average, and a host of quality of life measures are
examples of indices that can be used to monitor the
state of complex systems. As with monitoring more
generally, Ott (1978) notes that indices must be
developed with a clear purpose, and this purpose
must be respected in applying the index.

The identification of indicators and indices needs to
be a much stronger part of recreation and tourism
monitoring programs. This is one of several areas
where research to support the development of
monitoring programs is needed.

Measurement Alternatives

In addition to identifying the variables of interest,
monitoring requires a systematic means of
measuring them. Any of the usual measurement
methods may be used in a monitoring program, i.e.
surveys, physical instruments, observation, and
secondary sources. The choice of measurement
technique rests upon the tradeoff between accuracy
(reliability and validity) and costs. Such tradeoffs
cannot be evaluated without a clear idea of who
will make what decisions as a result of monitoring
information. The repeated nature of monitoring
also requires consistency in measurements over
time, generally increasing costs. Careful evaluation
of costs relative to benefits are even more important
in monitoring, than for one time measurements.
This again justifies more extensive up-front research
to achieve efficiencies in a monitoring system. A
good example of research to support the
development of a recreation monitoring program is
van Cleave and others (1990). In this study,
instrumentation, measurement protocols and costs of
alternative systems are all evaluated in the field to
guide the design of a trail monitoring program.




Particular purposes of a monitoring program may
impose additional requirements, for example,
regarding the timeliness of information. Early
warning systems are of little use if warnings are not
issued in time for clients to take the appropriate
action. In tourism, although marketing decisions
often dictate the timing of monitoring information,
few existing systems put information in the hands
of marketing personnel in time to adjust the
marketing mix before the end of the season.

As many recreation and tourism monitoring efforts
to date have been of the "quick and dirty" variety,
secondary data sources are frequently used, in spite
of well known limitations of these data for
measuring tourism activity (Tyrrell 1985).
Monitoring systems that combine secondary and
primary data are recommended. Secondary sources
can provide regular measurements relatively
inexpensively, with primary data gathered to fill
gaps, adapt the data to a particular use, and correct
for known problems. This leads to the third part of
a monitoring system, analysis.

Analysis

The third and perhaps most neglected component in
recreation and tourism monitoring systems is
analysis. Recreation and tourism monitoring tends
to have a poor balance between data gathering and
compilation relative to data analysis. There are a
host of both simple and more complex types of data
analyses that should be considered within recreation
and travel monitoring systems. Examples include
the use of price indices, population change
adjustments, Z-scores and other data
transformations, seasonal adjustments, weighting
data from non-representative samples, and adjusting
for outliers, missing data and other problems. Such
andlyses are an important part of the subsurface
necessary to support a sound monitoring program.
These kinds of analysis are difficult to find in many
recreation and travel monitors.

A number of more complex analyses are also
dictated by some of the unique problems of tourism
data, such as the contamination of most secondary
indicators of tourism activity by local activity. A
variety of secondary economic series (sales, sales
tax and employment) are routinely advanced as
tourism indicators. These are generally not
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adequately supported by studies to determine the
validity of such series as measures of tourism. The
percentage of these economic measures attributable
to tourism is generally unknown and there is limited
understanding of how this percentage may vary
across particular sectors, time or space.

More complete analysis of data that are used in
recreation and travel monitors is called for. More
thorough and complex analyses can improve the
quality and detail of the information provided, but it
also tends to build in assumptions of the analyst.
All but the simplest of monitoring systems involve
a number of built-in and often hidden assumptions.
For example, many travel monitors are sensitive to
shifts in travel mode, length of stay, choice of
accommodations, or spending patterns. If the
volume of tourist activity is monitored by means of
local sales taxes, lodging occupancy rates, nearby
state park visits, or a local traffic counter,
assumptions are being made about how these
available indicators relate to tourist volume. If these
structural assumptions are not periodically
evaluated, the travel monitor can be both inaccurate
and misleading. For example, an increase in the
monitor’s estimate of tourist volume could be due
to changes in sales tax rate, prices, lodging’s share
of the market, change in lodging capacity, state park
fees, weather, transportation mode, traffic patterns,
or size of the resident population. Because of these
problems, some tourism monitors (e.g. Spotts and
Holecek 1990) have opted to provide much of the
related data in relatively unprocessed form and let
the user interpret and evaluate it.

Comprehensive monitoring systems are somewhat
like icebergs, with most of the structure beneath the
surface. It is the part that lies beneath the surface
that keeps the iceberg and the monitor afloat and
imparts stability. Recreation and travel indices lack
the uniform system of accounts that support good
economic indicators and help avoid problems of
double counting and bias. We also lack a good
understanding of the relationships among variables
that is essential for proper sampling and weighting
in index construction. Tourism indices often reflect
a "kitchen sink” approach, with all available
measures thrown together and reported individually
or as a gross “average”. Such indices depend
excessively on the law of averages holding more
strongly than the "one bad apple" principle.




In addition to more complete and appropriate
analysis of the data presented in a monitoring
system, a strong supporting research program is
necessary to: (1) answer questions that arise in the
design of the system, (2) test the reliability and
validity of the system, (3) evaluate and refine the
system over time, and (4) fully utilize the data that
are gathered. Research is particularly crucial during
the design stage, yet few recreation and tourism
monitors are supported by much research. The less
we know about a system, the more difficult and
expensive it is to monitor its state.

Communication/Delivery

The final component of a monitoring program is a
system for communicating the information to
intended users. For the information provided by an
indicator or monitoring system to be used and
useful, it must be communicated to the intended
clients in the right way at the right time. There are
a host of important questions here, many requiring
research and evaluation studies to decide on
appropriate systems for communicating with the
intended clients and delivering the intended
product/service. The level of complexity, degree of
detail, format, and media for conveying information
must be tailored to the client or clients needs. The
information needs of scientists are quite different
from those of recreation and travel providers, which
in turn are different from those of consumers. Even
when there are common information needs, the
form in which information is communicated to
different audiences may be quite different.

A common problem in communicating monitoring
information to decisionmakers is reaching a suitable
compromise between simplification and
oversimplification. This is particulasly the case in
developing indicators and indexes. Is it sufficient
for the user to know that tourism is "up” or "down",
however that may be interpreted, or should the
monitor clarify what is happening with person trips,
party trips, visitor days, spending, or room nights?
Is tourism up relative to last month, this month last
year, or on a seasonally adjusted basis? How much
is it up? In relative or absolute terms? Where is it
up? Does it matter if it is down in 3 of 7 regions,
or within 5 of 11 market segments? How much of
this detail does a given user need? How much must
he or she understand to appropriately use the

information? Is the information most clearly
presented in a table, a graph, a pie chart, a 1-10
scale, as a percentage increase over the last period,
or relative to some base year? Which base year?
The communication element of monitoring has not
received much attention in recreation and tourism.

Effective monitoring systems will include
opportunities for system users to provide feedback
about the monitoring system. For a monitoring
system to survive it must provide useful information
to the intended users on a continuing basis. This
objective is easiest to evaluate when users are
clearly identified. Given the dearth of regularly
reported information on recreation and tourism, the
users and uses of recreation and travel monitors
often go far beyond the original intent. While this
fact is often advanced as a benefit of such monitors,
one needs to evaluate whether the planned and
unplanned users are interpreting and applying the
information correctly.

Recommendations and Conclusions

Monitoring offers great promise for recreation and
tourism. Monitoring directs needed attention to
systematic and consistent gathering of information
over time. Such information is crucial to
documenting trends, and provides a basis for
understanding change. Ideally, monitoring should
also direct attention to important measurement
questions and help to link data gathering more
directly to management and research questions.
Understanding of the important questions
(decisions) and what data are needed to answer
(make) them is a prerequisite to useful monitoring.
Premature institutionalization of monitoring systems
that are not directed efficiently at the important
questions could waste data gathering and research
resources.

There are three ways that we can improve
monitoring of recreation and tourism: (1) start with
clearer purposes for monitoring, (2) learn from
monitoring in other fields, and (3) pay close
attention to special characteristics of recreation and
tourism.

Many improvements in recreation and travel
monitoring can come from simply clarifying the
purposes of monitoring. Relative to tourism




monitoring, for example, Mal Bevins has made the
distinction between a barometer and a thermometer.
A barometer serves as an indicator of likely future
conditions while a thermometer is a measure of
current conditions. Many travel monitoring systems
that only measure present or past levels of travel
activity are called "travel barometers”. True travel
‘barometers would report indicators of future
recreation and tourism activity, i.e. leading
indicators. The problem here is a lack of clarity
about the purposes of such systems. Are they to be
used as measures of past levels of activity or as
future indicators? If the latter, we should leam from
the extensive work of economists in developing
leading indicators (Moore 1990).

We can improve recreation and travel monitoring by
applying what has been learned not only in
economic monitoring, but also in social, physical,
biological, and environmental monitoring. Some of
our travel monitoring systems bear a surface
resemblance to counterparts from economics and
environmental quality, but often lack similar
foundations. Key lessons from monitoring in other
fields include being selective in what is monitored,
using indicators and indices to simplify and focus
monitoring efforts, and investing adequate resources
up-front in research and development of monitoring
systems.

While we can learn a great deal from monitoring in
other fields, there are also a number of somewhat
unique attributes of recreation and travel that need
to be carefully considered in developing our own
monitoring programs. Recreation and tourism are
umbrella terms for a rather diverse array of
activities, markets, and market segments. What we
are monitoring must be carefully defined and
operationalized. This requires some delimitation of
what the terms "recreation” and "tourism"
encompass. Monitoring systems will be more
clearly defined if the words "recreation” and
“tourism" are used as modifiers of nouns like
activity, trips, supply, investment, spending, quality,
and the like. Perdue and others (1990), for example,
propose a system for monitoring travel
expenditures.

Travel is an essential part of recreation and tourism,
and introduces an important spatial component.
Consideration must be given to monitoring of origin
conditions versus destination conditions versus en

route conditions. Most recreation and travel
monitoring has focused on monitoring activity at
travel destinations, along with selected en route
indicators (mostly traffic counts). These measures
reveal little about what is happening at the sources,
where most travel promotion is directed.
Improvements in monitoring of changing conditions
at origins and en route need to be considered as part
of more comprehensive monitoring systems.

It is increasingly important to capture dimensions of
quality, not just quantity, in recreation and tourism
monitoring programs. Both consumer and
management decisions are increasingly concerned
with quality. Monitoring of customer satisfaction is
one "bottom-line" approach (Williamson and others
1990). Advances in the measurement of service
quality should be considered in monitoring
recreation and tourism quality (Mahoney and
Warnell 1990).

Progress demands that monitoring programs involve
more science and less politics, and devote as much
attention to research and data analysis as to data
gathering and compilation. In conclusion, I would
advance six recommendations for improving
recreation and travel monitoring:

1. Start with a clear purpose for monitoring and
clearly defined users and uses of the information
to be provided. Involve the intended users early
in the process of developing a monitoring
system or it is unlikely to meet their needs.
Translate users and uses into concrete decisions
that the information will be used to make.

2. Invest considerable resources up-front in
monitoring system development. Allow for
several years of research and development for
comprehensive social, economic and
environmental monitoring systems. These
investments will pay off later in a better system
and reduced costs. Development costs are one-
time, while operational costs will continue for
the life of the program.

3. Once a system is operational, time and effort
that goes into substantive analysis, evaluation,
and on-going research in support of a
monitoring program should at least equal the
time and effort devoted to routine data gathering
and compilation.




4. Realistically evaluate the costs relative to the
benefits of alternative monitoring systems.
Beware of making unrealistic assumptions about
possible future users and uses or the interests of
these hypothetical users in supporting the costs
of the program.

5. To survive, monitoring programs must be
efficient and responsive to the needs of users or
clients. Monitoring implies an open ended future
commitment of resources by someone. It is best
if this commitment is institutionalized, to
include clear systems for communicating with
intended users and feedback systems to ensure
the system is meeting the intended purposes.

6. Finally, I recommend greater attention to more
narrowly defined monitoring systems with
specific purposes. There is a tendency in
recreation and tourism to propose
comprehensive, multi-user and multi-purpose
systems without first tackling more modest
goals. Systems for monitoring use of an
individual park, tourist traffic in an area,
recreation site quality, and the like should be
worked out before moving toward more
comprehensive systems.-
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Economic Impacts of Recreation

and Tourism: Segmentation as a Means
of Reducing Variance in Visitor
Spending Profiles at Corps of
Engineers Lakes

Ju-Hee Lee and Dennis B. Propst'

Abstract. The purpose of this study is to segment recreationists
into groups which are homogeneous with respect to their
spendling patterns and trip characteristics. Data were derived from
a larger study aimed at developing nationally representative
expenditure profiles for recreation visitors to Corps of Engineers
projects. Segmentation of these data reduces variance and helps
identify distinctive final demand vectors for input output
applications. A-priori and cluster analysis approaches for
identifying segments are compared. The a-priori segmentation
approach identified 12 segments and the cluster analysis
approach identified 3 segments. The three nonresident clusters -

0 on

labeled "day use", "overnight boating", and "overnight camping”
- show lower mean squares within groups than the a-priori
segments on almost all nonresident spending categories with an
exception of boating expenses. For the Corps of Engineers,
implications of these findings for the estimation of economic
impacts are discussed.

Introduction

Economic impacts of outdoor recreation have
continued to grow with increasing participation in
outdoor recreation activities (Alward 1986). There
are two types of such impacts. The primary
economic impacts on a region’s economy are from
initial outdoor recreation users’ expenditures.
Secondary economic impacts on a region include
changes in business output or sales, employment,
net income, tax revenue, and government spending
resulting from the primary spending. Through these
two types of economic impacts, it is possible to
estimate the contribution of outdoor recreation to a
region (Propst and Gavrilis 1987; Mak 1989).

There are two challenges in estimating the
economic impacts of recreation: 1) collecting
reliable spending and visitation data, and 2)
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conducting appropriate analyses to provide valid
impact estimates. An initial attempt to meet these
challenges was the 1985 Public Area Recreation
Visitor Survey (PARVS). The PARVS was a
coordinated multi-regional data collection effort
among federal and state agencies. A primary
objective of the PARVS was to obtain nationwide
information about the use of public recreation areas.
Another important objective was to generate the
spending data needed to estimate the economic
impacts of visitors to public recreation areas
(Alward and Lofting 1985; Propst 1988). Through
revisions of the PARVS design, the Corps of
Engineers Recreation Spending Study (CERSS) was
developed. The primary purposes of the CERSS are
1) to estimate total resident and nonresident
recreation expenditures associated with Corps of
engineers projects, 2) to develop a representative set
of spending profiles for visitor segments that are
homogeneous with respect to spending patterns, and
3) to derive regional 1/O models to estimate
economic impacts (Propst and Stynes 1988).

Problems

There have been a substantial number of recreation
spending studies, but most are not focused on
applying economic impact analysis. They typically
describe aggregate or total visitor spending rather
than estimate employment and income effects
(Henderson and Cooper 1983; Rose 1981; Jordan
and Talhelm 1985; Stynes and Mahoney 1986).

Input-output (I/0) models are used to derive the
regional economic impacts of recreation industries
or activities. However, the credibility of these
impacts has been questioned (Petersen 1990).
Possible reasons for inaccurate estimates of impacts
include a lack of: 1) detailed estimates of recreation
use and 2) accurate estimates of user expenditures.
These two variables are the basic components for
deriving recreation expenditure profiles used in I/O
analysis. For example, Micro-IMPLAN, an I/O
analysis system in common usage, requires input in
the form of "vectors of final demand”. In the case
of recreation, a final demand vector consists of
spending means for various goods and services
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multiplied by the total visitation to a given resource
(Twirl 1985):

Final Demand Vector
for Recreation = Total Visitation * Average
Recreation Spending

Average recreation spending often displays high
variance because: 1) recreation products and
services are diverse and 2) spending for goods or
services often includes many zeros and extremely
large outlawries. Segmentation of recreationists is
one way to reduce variance and to identify more
realistic and distinctive spending profiles (Stynes
and Chung 1986). This is because segmentation can
produce groups which are homogeneous with
respect to their spending patterns. Thus, final
demand vectors can be derived for various segments
and generalization across populations can then be
made on the basis of a given mix of segments. To
illustrate, local day users and nonresident overnight
users on extended trips are two distinct segments
that clearly have unique spending patterns and vary
greatly in terms of total amounts spent. Combining
these two segments merges significant reports of
zero spending (day user) with a number of large
outlawries (long trip overnight nonresidents),
thereby increasing variation about the mean.
Splitting the sample into two segments that are
more homogeneous with respect to their spending
pattemns reduces the variance in each group.

It is assumed that economic impact results may be
sensitive to the formulation of "final demand"
specifications, which, in turn, will depend upon the
segmentation of recreationists. Therefore, the
research question is: How should recreationists be
segmented so that the vectors of final demand can
be produced with the least amount of variance?
Since these vectors are key requirements of I/O
software, such as Micro-IMPLAN, this question is
central to assuring accurate economic impact
estimates.

Study Objectives

The primary aim of this paper is to test methods for
segmenting recreationists based on activities,
origins, duration, spending, and other trip
characteristics. In this way, the study seeks to
provide a segmentation analysis method for 1/O
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applications. This paper deals only with variable
trip costs for nonresidents, not durable goods
expenditures or expenses incurred by local
residents.

Methods

During the summers of 1989 and 1990, visitors to
12 Corps lakes nationwide were sampled (Propst
and others 1991). A two-step procedure involving
both on-site interviews and mail back questionnaires
was employed. Spending for durable goods (e.g.,
boats and recreation vehicles) and trip
characteristics (e.g., length of stay) were measured
in conjunction with the on-site interview. Spending
for non-durable, trip related goods and services
(e.g., food, gas, and lodging) was measured through
a mail back questionnaire distributed to the on-site
interview respondents at the completion of the
interview.

Two segmentation approaches were used to define
visitor segments: 1) an a-priori approach and 2) a
statistical approach. The a-priori approach involved
consultation with Corps staff and a review of
literature, which identified 4 key variables needed
to describe water-based recreation segments that are
homogeneous with respect to their spending
patterns. These 4 variables are: camping
participation, boating participation, duration of stay,
and visitor origin.

As a statistical approach, cluster analysis was used
to form visitor segments based on one or more
similar criteria, such as the respondents’ spending
patterns. The intent was to identify clusters that
show high internal (within cluster) homogeneity and
high external (between clusters) heterogeneity.
Cluster analysis groups all possible pairs of
individuals/objects based on their distance from
each other in terms of various statistical properties.
Methods commonly used for measuring distance for
cluster analysis are: 1) Buclidean distance, 2)
Squared Euclidean distance, 3) Manhattan or
city-block distance, 4) Minkowski distance, and 5)
Mahalanobis D? (Norusis 1986). Euclidian distance
is the most common approach.

It is important to standardize criteria variables
before running the cluster analysis because
attempting to group variables that are scaled




differently or vary in units of measure will
otherwise lead to confusing and misleading resuits.
Grouping procedures used in the cluster analysis are
identified as: single linkage (nearest neighbor),
complete linkage (maximum distance or furthest
neighbor), average linkage (average distance),
Ward’s distance (minimum variaoce), and the
centroid method (distance between means) (Norusis
1986).

Although cluster analysis seeks to group relatively
homogeneous sets of individuals/objects without
requiring any prior classification of the sample,
there are a number of theoretical concerns. First,
cluster analysis is not supported by an extensive
body of statistical reasoning or rationale. Second,
different clustering methods may generate different
solutions within a single data set. Third, it is often
hard to interpret the result of cluster analysis
(Aldenderfer and Blashfield 1989).

The present analysis utilized a Quick Cluster
Procedure in SPSS PC+. This procedure can be
used to cluster large number of cases efficiently
without requiring substantial computer resources.
The rationale is based on nearest centroid sorting
(Anderberg 1973) where a case is assigned to the
cluster for which the distance between the case and
the center of the cluster (centroid) is smallest.

The cluster variables included: the 4 variables
which were used in the a-priori segmentation
approach, total average spending per party per trip,
and average spending on each spending category
per party per trip. In addition, raw spending
variables and transformed spending variables were
tested. Thus, the final cluster variables were nine
spending categories which consisted of variable trip
costs for: 1) lodging, 2) food and beverage, 3) auto
and R.V, 4) boats, 5) fishing, 6) entertainment, 7)
miscellaneous?, 8) other®, and 9) average
nonresident trip spending within 30 miles of the
study areas. Nonresident spending was selected

? Camera film, video type purchase and developing,
souvenir and gift, footwear, and clothing,

* Haircut, perm, laundry and the like, physicians,
dentists, hospitals, and other expenses not listed in
the questionnaire.

because I/O analysis usually requires vectors of
final demand which represent injections of new
money into a study region. The mean squares
within the 9 variables were compared using the two
segmentation approaches described earlier. Since the
raw data had many zeros in each spending category
and some large outlawries, log transformations were
performed. Everitt (1980) recommends a log
transformation when the normality of variable is in
question.

Results

Over 3,100 on-site interviews and 2,100 mail back
questionnaires were collected. The overall response
rate across all 12 lakes was approximately 70
percent with several lakes generating response rates
in excess of 80 percent (Table 1).

When parties who spent zero on their trips are
included, average variable trip spending ranged
from $105 per party/trip at Lake McNary
{Washington/Oregon) to $498 per party/trip at Lake
Cumberland (Kentucky) (Propst and others 1991).

The a priori segmentation approach using 4
different segment variables identified 12 segments.
The four variables used to define visitor segments
were measures of participation in camping and
boating activities, duration of stay, and visitor
origin. These variables were selected to describe
water-based recreation segments thought to be
homogeneous with respect to their spending
patterns.

An average of 61 percent of all visitors to the 12
lakes in the sample were boaters. For individual
lakes, the percentage of boaters ranged from 25
percent at Lake Mendocino to 91 percent at Lake
Dworshak. Nearly half (47%) of all visitors were
nonresidents. Lake Cumberland, located in a rural
tourism region, had the highest proportion of
nonresident visitors (78%). Priest Lake, located
partially within the City of Nashville, received 13
percent nonresident visitation. The pattem of day
vs. overnight visitors reflects the difference in
visitor origins, with Lake Cumberland having the
highest proportion of overnight users, and Lake
Priest the lowest. Other lakes in the sample show
similar patterns, with a high proportion of
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nonresident visitors associated with a high
proportion of overnight visitors, and vice versa.

All four variables were recoded to dichotomous
values: "0" (no) or "1" (yes). For example, a "0" for
camping participation identifies the party as
non-campers, whereas a "1" identifies the party as
having camped. Likewise, a visitor origin of "0"
identifies a party whose permanent residence was
more than 30 miles from the lake.

This a-priori segmentation approach using 4
different variables results in 16 different
combinations from the following formula;

S=C+2*D + 4*R + 8*B

where, S = given visitor segment
C = camper or not a camper
D = day user vs overnight visitor
R = Resident vs non-resident
B = boater or not a boater

The visitor segment variable (S) has a range from 0
to 15. Four of the sixteen segments are illogicai,
and have been excluded. These excluded segments
are the combination of campers (1) and day users
(0). Because a camper is supposed to be an
overnight user, it is illogical if the case was coded
"1" (yes) for camping and "0" (no) for ovemight.

Spending estimates for aggregated categories of
trip-related expenses are shown in Table 4.
Thirty-six specific trip expenses were combined to
produce these 10 larger categories. Table 4 also
displays the expenditure means and standard errors
for the 12 segments. For example, overnight
nonresident boaters (O/NR/NC/B) spent an average
of $182 per party per trip for lodging (n=253).
Also, Table 4 shows the proportion of spending that
occurred within the study area (within 30 miles of
the project). To illustrate, 78 percent of overnight,
nonresident boater spending occurred within 30
miles of study areas. In terms of variance, standard
error of mean is expressed as a percentage. For
example, the standard error is 8 percent of the mean
for food and beverage (M=$140). Thus, with 95
percent confidence, the true mean of food and
beverage ranges between MM*2*.08 to M+M*2*.08
per party per trip, which is $118 to $162.
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Using Kruskal-Wallis one-way ANOVA, the 12
segments were tested for significant differences in
terms of average spending within 30 miles of the
study areas. There was a significant effect overall
(p=0.0000). Furthermore, based on the
Mann-Whitney test, 10 pairs of segments were not
significant (p=0.21 to 0.84).

Cluster analysis identified 3 clusters which are
distinct in terms of frequency of cases in each
group and ability to assign a distinct label. Cluster
group 1 shows relatively high lodging, food and
beverage, auto/R.V., and Miscellaneous expenses.
Cluster I's expenditures on lodging and food and
beverage were somewhat lower than cluster group 3
which is described as overnight boaters. Cluster
group 3 indicates high expenditures on lodging,
food and beverage, boating, and other expenses.
Cluster group 2 had the lowest average spending
pattern in every category except boat and fishing
expenses. This cluster can be interpreted as a day
user group including day use boaters, the largest
number of parties in the sample.

As a comparison of the a-priori approach and the
cluster analysis approach, Table 6 presents the mean
squares of the log transformed spending category
averages within groups. Mean squares are indicators
degree of within group variance for the 6
nonresident segments identified by the a-priori
approach and 3 segments developed by cluster
analysis.

With the exception of boating expenses, the three
clusters show lower mean square differences than
the 6 segments on all spending categories.

Discussion

The high response rates associated with this study
are gratifying given the relatively low response rates
in other recreation spending studies employing mail
back questionnaires. Furthermore, variances on
spending means, typically high in most recreation
spending studies, were reduced by the segmentation
procedures. '

The spending data were consistent with variations in
regional characteristics. That is, visitors to Corps
Iakes in primarily urban areas displayed the lowest
average trip spending, reflecting primarily day use




activities by local residents. On the other hand,
visitors to more remote, rural lakes spent higher
average amounts on a per trip basis, indicating more
overnight trips of longer duration.

For input-output purposes, cluster analysis is
superior to analysis of variance because the entire
spending profile can be considered in detail rather
thare just the overall mean across all spending items.
Compared to the a-priori approach, the cluster
analysis approach results in fewer and more
simplified segments: overnight campers, overnight
boaters, and day users. Furthermore, the mean
squares within the spending variables for the 3
clusters are generally less than those of the a-priori
segmentation approach, indicating some slight
improvement in homogeneity of spending. On the
other hand, the a-priori approach can provide more
specific final demand vectors for economic impact
analysis than the cluster approach.

Conclusions

To produce vectors of final demand for I/O
analysis, average spending is multiplied by total
visitation to derive total spending. This means that
visitation data must be provided for the same set of
segments for which average spending was
measured. For the Corps of Engineers, a redesign
of the use estimation procedures may be necessary.
Cluster analysis of over 1,000 cases for which trip
spending was measured indicates 3 broad segments
of visitors sharing similar spending pattems: 1)
overnight boaters, 2) ovemight campers, and 3) day
users. Furthermore for I/O purpose, it is essential to
distinguish between residents and nonresidents.
Presently, visitation data for 2 segments are
routinely collected by the Corps of Engineers: 1)
day users and 2) campers. "Day use" visitation
figures include overnight non-campers ( i.e., those
who stay in hotels, with friends and relatives, at
second home or on a boat). Therefore, multiplying
these routinely collected, Corps "day use” visitation
figures by average day user spending per trip
exaggerates real day use total spending. Expanding
use estimation procedures to identify boaters,
overnight non campers, and nonresidents will
provide more accurate estimates of total economic
impacts.

The results presented in this paper have strong
implications for policy evaluation within the Corps
of Engineers. The use of segmentation and the
existence of a reliable data base will permit
generalization to other lakes which were not
surveyed but which possess characteristics similar to
a class of lakes contained in the study. In addition,
the Corps will be able to estimate the effects of
proposed new recreation developments or
management scenarios in terms of employment and
household income. Thirdly, the Corps will be able
to compare recreation impacts to equivalent impacts
of other water uses, such as commercial navigation
and hydroelectric power production.
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Tables

Table 1. Survey locations, dates and mailback questionnaire response rates: Corps of Engineers national visitor

spending study, 1989-90

Number Number Sample Size Mailback
Survey  Rec. areas Survey Mailback Mailbacks Response
Project Name (State) Dates Surveyed Locations’ On-Site Frame® Returned  Rate (%)
A B B/A*100
1989
J. Percy Priest (TN) 8/10-9/4 15 15 323 308 159 52
McNary/Ice
Harbor (OR, WA) 8/3-8/20 12 15 194 194 88 45
Mendocino (CA)! 8/24-9/21 4 12 103 100 66 66
Oahe (ND and SD) 7/23-9/14 25 25 236 233 135 58
Raystown (PA) 7/25-10/1 13 13 416 415 279 67
7/21-8/6;
Shelbyville (IL) 9/7-9/14 13 13 266 260 165 63
1989 Total 82 93 1538 1510 892 59
1990
8/4-8/20;
Cumberland (KY) 9/18-9/22 17 22 250 250 194 78
Dworshak (ID) 8/4-9/3 7 7 190 190 168 89
6/21-7/28;
Lanier (GA) 8/31-9/16 35 42 289 285 201 71
Milford (KS) 6/22-7/30 12 22 329 326 268 82
Ouachita (AK) 8/3-8/26 17 17 221 219 175 80
Willamette (OR)? 6/26-7/29 111 16 368 364 292 80
1990 Total 99 126 1647 1634 1298 79
GRAND TOTAL 181 219 3185 3144 2190 70

! Relatively low number of interviews due to large portion of interview period in non-peak season and loss of
approximately 40 interview forms in the mail.

? "Willamette" includes Fern Ridge, Cottage Grove, and Fall Creek Reservoirs. These reservoirs were grouped
for subsequent analyses due to close proximity and similarities in size and visitor use pattems.

* A given recreation area that is relatively large and/or complex (e.g., a state park) was divided into several
survey locations (e.g., campground boat launch area, beach). Thus, the number of locations where interviews

occurred exceeds the number of recreation areas.

¢ These are the number of on-site parties interviewed who also agreed to return the mailback questionnaire.

Source: Propst and others (1991).

17




Table 2. Percentage of four key segmentation variables for Corps of Engineers National Visitor Spending Study,

1989-90
Non- Non- Day All Other  Sample

Lake Boaters Boaters Residents Residents Users Ovemight Campers Ovemight Size
McNary 45 55 77 23 69 31 22 9 194
Mendocino 25 75 29 71 35 65 56 9 103
Oahe 62 38 45 55 44 56 30 26 236
Priest 28 72 87 13 80 20 11 9 323
Raystown 75 25 31 69 31 69 53 16 416
Shelbyville 52 48 59 41 58 42 22 20 266
Cumberland 77 23 22 78 15 85 39 " 46 250
Dworshak 91 9 27 73 32 68 64 4 190
Lanier 61 39 76 24 35 65 37 28 289
Milford 67 33 44 56 25 75 69 6 329
Ouachita 80 20 29 71 22 78 35 43 221
Willamette 59 41 82 18 77 23 22 1 368

1989 Average 52 48 55 45 53 47 32 15 1538

1990 Average 67 27 46 48 32 61 42 19 1647
12 Lake Avg. 61 39 53 47 45 55 38 17 3185

Source: Propst and others (1991).

The 12 remaining visitor segments are:

D/R/B: day user, resident who participated in boating

D/R/NB: day user, resident who did not participate in boating

D/NR/B: day user, nonresident who participated in boating

D/NR/NB: day user, nonresident who did not participate in boating

O/R/C/B: overnight user, resident who participated in both camping and boating
O/R/NC/B: overnight user, resident who participated in boating

O/R/C/NB: ovemnight user, resident who participated in camping

O/R/NC/NB: overnight user, resident who participated neither camping nor boating

O/NR/C/B: overnight user, nonresident who participated in both boating and camping

O/NR/NC/B: overnight user, nonresident who participated in boating
O/NR/C/NB: overnight user, nonresident who participated in camping
O/NR/NC/NB: overnight user, nonresident who participated in neither camping nor boating

Table 3 shows the distribution of these segments across the 12 lakes.
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Table 3. Distribution of Visitor Segments across 12 Corps Lakes (Summers 1989-90 Expenditure Study): Mailback Surveys

Lake McNary  Mendocino  Oahe Priest Raystown  Shelbyville Cumberland Dworshak Lanier Milford  Ouachita Willamette  Total
N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT N PCT

Day Users

D/R/B 27 31 2 3 18 13 52 33 47 17 52 32 12 6 25 15 35 17 30 11 14 8 128 4 42 20
D/R/NB 2 24 13 2 23 17 73 46 16 6 33 20 12 6 2 1 34 17 18 7 7 4 0 24 322 15
D/NR/B 5 6 0 0 5 4 1 1 17 6 3 2 3 2 23 14 5 2 3 11 6 18 6 99 5
D/NR/NB 1 1 9 4 7 5 1 | 10 4 10 6 1 1 2 1 1 0 3 1 3 2 15 5 63 3
Overnight Users (Residents)

O/R/C/B 4 5 0 0 3 2 5 3 12 4 4 2 8 4 20 12 28 14 38 14 15 9 16 6 153 7
O/R/NC/B 1 1 0 0 4 3 4 3 1 0 4 2 7 4 0 0 26 13 6 2 12 7 I 0 66 3
O/R/C/NB 15 17 0 0 3 2 3 2 10 4 8 5 3 2 1 1 26 13 22 8 3 2 21 7 115 5
0/R/NC/NB 0 0 0 0 1 1 2 1 2 1 2 1 2 1 0 0 3 1 0 0 0o 0 0 0 12 1
Ovemight Users (Nonresidents)

OfNR/C/B 1 1 15 23 24 18 0 0 108 39 10 6 41 21 78 47 5 2 95 36 35 12 4 424 19
O/NR/NC/B 3 3 3 5 36 27 1 1 29 10 15 9 7% 39 4 2 2 10 1 4 53 31 2 1 253 12
O/NR/C/NB 8 9 20 30 9 7 9 6 22 8 11 7 21 11 10 6 12 6 36 14 13 7 2 178 8
O/NR/NC/NB 2 2 4 6 1 1 7 4 5 2 10 6 9 5 1 1 7 3 0 0 8 5 0 0 54 2
valid cases 88 100 66 100 134 100 158 100 279 100 162 100 195 100 166 100 202 100 267 100 174 100 290 100 2181 100
missing 0 0 1 1 0 3 0 0 0 0 0 0 5
TOTAL 88 66 135 159 279 165 195 166 202 267 174 290 2186
Notes:

D: Day users

O: Overnight users

R: Resident (permanent home located within 30 miles of project)

NR: Nonresident (permanent home located more than 30 miles from project)

C: Campers :

NC: Overnight users who stay overnight in hotels/motels, with family/friends, or on a boat

B: Boaters (users who participate in boating activities on the project)

NB: Nonboaters (users who participate in recreation activities other than boating on the project)
Source: Propst and others (1991).
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Table 4. Mean trip spending by 12 segments for all 12 lakes

Segment D/R/B D/R/NB D/NR/B
# of cases 442 322 9
Spending category % of %of zero % in %SE % of Yoof zero % in %SE % of %of zero % in  %SE

Mean Category Spending Region Mean Mean Category Spending Region Mean Mean Category  Spending Region Mean
Lodging 0.00 0 0.00 0 0.00 0
Food & Beverage 16.80 2 274 93 8 10.48 25 35 90 9 24.11 30 2 45 14
Auto & RV 12.98 17 19 92 11 707 17 31 86 19 25.78 32 14 24 24
Boat 24.96 33 17.2 95 12 7.57 18 91 100 46 22.98 29 20 40 20
Fish 141 2 76.5 9 12 1.03. 2 84 92 22 2.09 3 72 68 32
Hunt 0.38 1 99.1 95 66 0.26 1 9 100 73 0.00 0 100
Entertainment 227 3 95.5 89 40 2.73 6 94 7 33 1.13 1 96 2 51
Misc. 8.45 11 82.4 75 27 10.52 25 85 74 31 3.19 4 79 28 26
Other 7.81 10 95 97 45 2.60 6 95 97 53 0.34 0 98 56 n
Total 75.06 100 29 92 11 42.26 100 17 85 18 79.62 100 6 38 13
Segment D/NR/NB OR/C/B O/R/C/NB
# of cases 63 153 115
Spending category % of Yoof zero %o in %SE % of Yoof zero % in %SE % of %of zero % in  %SE

Mean Category Spending Region Mean Mean Category  Spending Region Mean Mean Category Spending Region Mean
Lodging 0.00 0 21.97 12 333 99 11 19.37 12 37 84 16
Food & Beverage 26.11 40 13 69 18 72.61 39 124 88 8 58.47 35 20 74 11
Auto & RV 13.29 20 22 43 16 27.95 15 9.2 82 9 51.25 31 10 55 38
Boat .14 2 91 59 42 34.38 18 235 81 17 0.73 0 95 97 48
Fish 0.10 0 97 100 70 5.52 3 55.6 95 27 2.17 1 3 69 29
Hunt 0.00 0 100 0.00 0 0.00 0
Entertainment 262 4 94 14 U 1.83 i 94.8 46 58 2.79 2 96 95 65
Misc. 19.90 31 8 26 50 15.01 8 62.1 94 28 10.22 6 62 89 27
Other 1.73 3 91 78 53 9.31 5 86.9 82 43 20.03 12 87 93 73
Total 64.89 100 6 49 17 188.58 100 0.7 87 9 165.03 100 2 73 24
Segment O/NR/C/B O/NR/C/NB
# of cases 424 178
Spending category % of %of zero % in %SE % of Joof zero % in %SE

Mean Category Spending Region Mean Mean Category  Spending Region Mean
Lodging 39.15 13 25 89 9 53.62 16 22 41 A4
Food & Beverage 95.65 32 10 61 5 100.06 30 12 50 10
Auto & RV 57.21 19 6 44 6 101.65 30 10 36 16
Boat 60.60 20 18 76 13 2.67 1 96 95 63
Fish 7.06 2 S5 70 16 2.57 1 74 73 19
Hunt 0.00 0 0.00 [}
Entertainment 4.52 2 86 68 23 13.67 4 75 51 21
Misc. 26.50 9 49 54 17 39.02 12 51 30 29
Other 9.54 3 86 70 28 24.89 7 83 15 57
Total 300.23 100 0 64 6 338.14 100 2 40 17




Table 5. Final cluster centers for log transformed spending categories

Spending Final cluster centers
category 1 2 3
Number of cases 127 754 193

Lodging 3.79 1.66 4.59
Food & beverage 4.96 3.17 5.13
Auto & R.V. 4.58 2.87 4.23
Boating 1.28 1.90 4.10
Fishing 0.57 0.62 1.97
Entertainment 2.4 0.25 0.76
Misc. 4.00 0.81 2.74
Other 0.64 0.15 1.15
Total within 30 mi. 5.13 3.60 6.14

Note: This cluster analysis is based on the nonresident spending (N=1074).

Table 6. The comparison of mean of squares of two segmentation approaches

6 segment 3 segment

Spending category Mean Square Mean Square
Lodging 3.60 3.07
Food & beverage 2.23 1.83
Auto & R.V. 1.73 1.44
Boating 2.15 3.00
Fishing 1.43 1.28
Entertainment 1.74 1.34
Misc. 3.20 1.99
Other 1.35 1.21
Total within 30 m. 2.64 2.55

Average 2.23 1.97

Note: All spending categories are log transformed based on the nonresident spending (N=1074).
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Predicting Zoo Visitor
Satisfaction

Linda L. Caldwell, Kathleen L. Andereck, and
Keith Debbage'

Abstract. The purpose of this research was to predict zoo visitor
satisfaction based on education and recreation related variables.
Six hundred and thirty (630) visitors provided responses at three
time points regarding their zoo visit. Multiple linear regression
was utilized to predict satisfaction from the following
independent variables: recreational aspects of the visit;
educational aspects of the visit; and level of optimal arousal, and
crowding. Findings indicated that all three variables contributed
to predicting satisfaction at two time points: immediately after
visitation and one month post visitation. These three variables
accounted for 27% of the variance in satisfaction immediately
post visit and 38% of the variance one month post visit.

Introduction

Predicting satisfaction of outdoor recreationists has
been a topic of interest to outdoor recreation
managers for quite some time. A zoo is a special
case of an outdoor recreation area. While a zoo has
elements of the "classic” outdoor recreation
experience, such as natural habitat and animal life,
it is at the same time a contrived and "artificial”
experience. A zoo experience also includes both
outdoor and indoor environments, which
additionally differentiates it from typical outdoor
recreation areas.

Like some other outdoor resource agencies, such as
the United States Forest Service, the zoo has
multiple purposes. One of the primary functions of
zoos is education. With regard to visitors, zoo
managers typically do not see themselves as
providing a recreational opportunity, but rather an
educational one (Light 1989). Leaming about
specific animals, about wildlife in general, and
developing an appreciation of endangered species
are but 3 education related goals of zoos.

! Linda L. Caldwell and Kathleen L. Andereck,
Department of Leisure Studies, HHP Building;
Keith Debbage, Department of Geography,
University of North Carolina at Greensboro,
Greensboro, North Carolina, 27412-5001. 919/334-
3260 (Caldwell)
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Given the emphasis zoos place on education, as
well as the unique outdoor recreation attributes of
zoos, this study, conducted at the North Carolina
Zoological Park (NCZP) in Asheboro, N.C., sought
to explore recreational and educational variables
that contributed to satisfaction with the zoo visit.

The study reported here was part of a larger
research project designed to gain an understanding
of visitors to the NCZP. The main objectives of
this research project were to gather information on:
(1) visitor travel patterns associated with their visit
to the zoo; (2) visitor demographics; (3) money
spent at the zoo; (3) visitor expectations about and
motives for the visit; and (4) levels of satisfaction
associated with the visit.

For the study of interest in this paper, the following
research question guided the investigation: What
variables contributed to visitors’ levels of
satisfaction with their visit to the NCZP?
Specifically, the influence of weather, educational
experience, recreational experience, level of optimal
arousal, and perceptions of crowding on overall
satisfaction with the visit were examined.

A final purpose of this investigation was to examine
the stability of these relationships over time.
Therefore, satisfaction with the zoo visit, and its
relationship with the previously mentioned
variables, was measured at two time points:

directly after the visit and again approximately one
month after the visit.

Methods
Study Area

The North Carolina Zoological Park is located near
the geographic and demographic center of the state
of North Carolina. Although the zoo is in a
predominantly rural location, it is only 30 miles
from an interstate (I-85) and two miles from a
major US highway (220). It is also less than 70
miles from the three metropolitan statistical areas
(MSAs) in North Carolina. The NCZP is the third
most visited zoo in the southeastern region and it
ranks fifth in the region in terms of its species
collection. The zoo covers 1,448 acres making it
one of the world’s largest natural habitat zoological
parks in physical size, and a major part of the




state’s growing tourist industry. With the
development of additional facilities, the NCZP is
projected to attract approximately one million
persons in 1994, Current statistics indicate that the
NCZP serves over 600,000 visitors annually.

Procedures and Sample

To meet the objectives of the larger research
project, a multi-part study was designed. Visitors
selected for the study were asked to provide
information at three different time points: (1)
before entering the zoo; (2) after the visit was
completed; and (3) one month after the visit, Three
questionnaires were designed for each data
collection point. These questionnaires were
developed in conjunction with the Director of
Marketing at the NCZP and were pre-tested. The
two on-site questionnaires were 4 pages long, and
the mail questionnaire was 8 pages long. While
some similar questions were asked in each
questionnaire, each questionnaire asked a number of
different questions as well.

Data were collected from visitors to the zoo on 31
days from April 13, 1990 through August 7, 1990%
Dates for data collection were determined by
reviewing 1987-89 mean zoo visitation figures from
April through September for arrivals by weekday,
weekend, and monthly totals. Based on these
figures, and a need for proportionate representation
by day of week and month, days were randomly
selected to reflect the proportional distribution of
visitors.

On the days of data collection, research assistants
stationed themselves outside the entrance to the zoo,
near the ticket booth. Assistants approached every
nth visitor and asked for their cooperation in the
study. Due to the nature of the study, large and/or
organized groups were not selected for

? These dates represent when the actual intercept
study was conducted. Mail back surveys were
returned through October, 1990.

inclusion. Children under 16 were also excluded
from the sampling frame.

If the visitor agreed to participate in the study, the
research assistant asked the visitor a set of
questions on the pre-visit instrtument. The visitor
then completed a set of self-administered questions.
The "interview" technique was utilized to establish
rapport with the visitor and therefore increase
response rate in completion of the entire study.
Also, as an incentive to participate in the study, a
free zoo t-shirt was offered. After the zoo visit was
finished, the respondent filled out a second, self-
administered questionnaire. A third questionnaire
was mailed to the visitor approximately four weeks
after his or her visit to the zoo. Visitors who
completed all three questionnaires were mailed their
free zoo t-shirt upon receipt of the mail-back
questionnaire.

Because data collection occurred at three time
points, calculation of response rate cannot be
reflected in a single number. Table 1 summarizes
the response rates for Phase I and Phase I, and also
for each data collection point within these phases.

Sample Description

Of the final sample of 630 individuals, 44.1% (349)
were male and 55.9% (442) were female, The
majority (89.7%) were white. Of the total pre-visit
N (795), 601 visitors indicated they were on a day
trip while 170 were on vacation. The average party
size was 4.22 (std. dev. = 4.38). Thirty-nine (39)
percent of the groups visiting the zoo were
comprised of couples with children; 18.0% were
couples without children, and 18.0% consisted of
multi-generational families. Most of the
respondents were 21 to 50 years of age (21-30
years old, 26.0%; 31-40 years old, 38.1%, 41-50
years old; 18.1%). The median income was
between $40,001 and $50,000. The educational
level of the respondents was fairly evenly
distributed: 22.2% were high school graduates;
22.3% had some college; 22.3% graduated from a
four year college; and, 17.2% held advanced
graduate degrees.

23




Measures

In order to examine the relationships of interest to
this study, multi-dimensional scales were created.
Respondents to the questionnaires completed a
number of Likeri-type items that lent themselves to
scale construction. A process of a-priori theorizing,
factor analysis, and reliability analysis (Cronbach’s
alpha) was utilized to develop the scales.

The scales from the mail-back questionnaire were
essentially parallel to those from the post-visit
questionnaire. These scales measured: overall
satisfaction, educational experience at the zoo,
recreational experience at the zoo, optimal arousal,
and crowding. Tables 2 and 3 contain the specific
items used in the scale construction, as well as their
means, standard deviations, and internal consistency
scores. The alpha reliability scores are, for the
most part, within the acceptable range. It should be
noted that coefficient alpha is sensitive to the
number of items which comprise a scale (the easiest
way to increase alpha is to increase the total
number of items in a scale). Therefore, the lower
alphas may be a product of this phenomenon, as
well as error variance.

To further confirm viability of these satisfaction
measures, confirmatory principle components
analysis with orthogonal rotation was utilized. This
procedure produced four factors for the immediate
post-visit data, although there was some ambiguity
between the educational factor and the recreational
factor. These factors accounted for 71.3% of the
variance. The factor analytic procedure on the
mail-back data (one month later) produced clear cut
factors; these factors accounted for 70.9% of the
variance.

In order to gather additional insight into visitor
satisfaction levels, motives for visiting the zoo were
examined. Motivation was measured by two
methods and at two time points (prior to the zoo
visit and again in the mail back questionnaire).
These two methods were: (1) through an open-
ended question (measured at both time points) and
(2) using a number of statements that visitors
responded to using a 5 point scale where 1 = not an
important reason to 5 = extremely important reason
(measured prior to the visit). Seeing the zoo and
the animals, being with friends and family, and
having a recreational experience were the main
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reasons listed via the open-ended responses,
although the rank order of reasons changed from
pre-visit to the recollection period.

Factor analysis on the motivation variables
produced 4 clear cut factors (which accounted for
61.8% of the variance) from the Likert-type
statements measuring motivation. These factors
were also a product of a priori theorizing and
reliability analysis. The following factors were
produced: recreation and novelty (mean = 3.98);
education of others in party (mean = 4.01);
education of self (mean = 3.38); and to photograph
animals and plants (mean = 3.06).

Temperature, cloud cover, and precipitation were
measured at three time points on the day of the
visit. Temperature was operationalized as the
average of three temperature readings for the day.
Cloud coverage was measured by the percent of
cloud coverage based on three data points.
Precipitation was dummy coded, rain or no rain.
These measures were included to examine objective
elements that may have had impact on visitor
satisfaction.

Results

To predict visitor satisfaction, satisfaction was

- regressed on education, recreation, optimal arousal,

crowding, temperature, cloud coverage, and
precipitation via stepwise multiple regression. To
assess stability of these measures and relationships
over time, this procedure was conducted for the
post-visit data and the mail-back data.

Results of the multiple regression analysis are
presented in Tables 4 and 5. As can be seen, at
both time points recreation experience was the
strongest predictor of satisfaction, with a feeling of
optimal arousal as the second strongest predictor.
Crowding is only a predictor of satisfaction one
month after the visit. In both analyses, education is
the final significant predictor. None of the weather
related variables are predictors of satisfaction.

Discussion

It was interesting that none of the objective,
weather related variables were predictors of




satisfaction. This is particularly interesting since
the weather during the data collection time period
was either extremely pleasant or extremely hot.
Also, many respondents mentioned weather as a
negative or positive influence in their write-in
comments on the questionnaire. In a study on
factors associated with vacation satisfaction,
Lounsbury and Hoopes (1985) found a similar
phennomenon: none of the objective variables they
measured were associated with vacation satisfaction.
Part of the inconsistency in results between visitor
satisfaction and weather related variables may be
due to the fact that, while everyone talks about the
weather, there is nothing that anyone can do about
it.

Relaxation and satisfaction with the leisurely
aspects of the vacation, however, were predictors of
overall vacation satisfaction. Given these two
findings, tentative conclusions could be advanced
that the experiential elements of a vacation or trip
are most important to visitors. This tentative
conclusion suggests follow-up analysis to determine
if there are differences among those who are on a
full scale vacation versus those who are on day
trips.

Lounsbury and Hoopes suggested that prior needs
or expectations be measured and compared to
subsequent levels of satisfaction. Our preliminary
analysis of visitor motivations prior to their visit
suggest that both education and recreation variables
were strong motivators for the zoo visit. While
farther analysis is needed to fully understand the
relationship between visitor motivation and
satisfaction, there is a suggestion that visitor
motives were consistent with variables which
explained their satisfaction. The low R-squares,
however, suggests that there are other variables
influencing satisfaction.

Among the variables under consideration in this
study, the recreation experience clearly had the
most influence on satisfaction with the trip, both
immediately after the visit as well as upon
reflection one month after the visit. While the
educational element of the visit was important, the
beta weights indicate that at both time periods one’s
assessment of the recreational nature of the trip
contributed the most to satisfaction. A person’s
level of psychological arousal, a construct
theoretically linked with recreation experience, was

also a stronger predictor of satisfaction at both time
points than was the educational aspect of the visit.

In a review of the literature related to the
educational or leaming benefits of leisure,
Roggenbuck and others (1990) cited research by
Falk, Balling and associates which indicated that
when children visit outdoor settings such as
museums and zoos, novelty is an important
consideration in arousal and subsequently, in
learning benefits. They suggested that at low levels
of setting novelty (arousal), children become bored
and leaming does not take place as easily.
Whether this phenomenon holds for adults is a topic
for further investigation.

The relationship of education and leaming as a
motivator or as a benefit of leisure has not been a
high-priority topic of investigation (Roggenbuck and
others 1990). A review of the existing literature,
however, led Roggenbuck and others (1999) to
conclude that "leaming is a high priority motivator
for engaging in leisure activities, often following
relaxation in importance” (pg. 120). This study
would support that conclusion, and suggest that the
relationship of arousal, educational experience, and
leisure should be further investigated.

The findings from this study can be potentially
helpful to zoo directors and/or public relations
personnel in terms of marketing their product. As
well, this information may be useful in terms of
structuring the zoo experience. For example, zoos
may provide areas and opportunities to maximize
the recreational component of visitors’ experiences
(such as picnic areas, rest areas, etc.). Finally,
since optimal arousal is a function of a balance |
between novelty and familiarity (on a simplistic

level), zoos may also find that changing exhibits, |
vegetation, and other aspects of the visit may prove |
worthwhile.
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Table 2. Attitudes About the Zoo Experience: Immediately Post Visit

Item Mean Std.dev.

Alpha

OVERALL SATISFACTION 1

All my expectations were met today.
1 cannot imagine a better visit to
this zoo than the one I had today.

Scale statistics: 3.77 767
EDUCATION 1

People in my group leamed about
wildlife.

The signs at the animal exhibits
increased my knowledge of the
animals.

I felt my visit was educational.

I felt my visit was worthwhile.

Scale statistics: 4.15 .498

RECREATION 1

I had fun.
I was relaxed.
Everyone in my group had a good time.
Scale statistics: 4.28 470

OPTIMAL AROUSAL 1

I felt there were many things wrong
today that put a damper on my
visit.”

I was often bored.”

The visit dragged on and on.”

Scale statistics: 3.77 784
CROWDING
The number of people here today
did not affect my ability to view

the animals.

1 felt the zoo was too crowded.”
Scale statistics: 3.78 .870

7449

.7681

7518

7515

.6865

Coded: I=strongly disagree; 2=disagree; 3=neutral; 4=agree; 5=strongly agree.

"Recoded variables.
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Table 3. Attitudes About the Zoo Visit: Upon Reflection One Month Post Visit

Item Mean Std.dev. Alpha

OVERALL SATISFACTION 2

I cannot imagine anything that would
have made my visit better.

1 was completely happy with my visit.

1 got to see and do everything 1
wanted to do.

Scale statistics: 3.51 .806 7403
EDUCATION 2

I learned about wildlife in general.
I learned about specific animals.

Scale statistics: 4.00 .529 7612

RECREATION 2

I had fun.
Members of my group had a good time.

Scale statistics: 4.50 515 7105

OPTIMAL AROUSAL 2

I had trouble finding my way around
“the zoo.”

My visit dragged on and on.”

I felt my visit was too tiring.”

I was often bored during my visit.”

Scale statistics: 4.10 .626 7384
CROWDING
The number of other visitors did
not affect my ability to view

the animals.

Scale statistics: 3.60 1.09

Coded: l=strongly disagree; 2=disagree; 3=neutral; 4=agree; 5=strongly agree.

‘Recoded items.
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Table 4. Results of stepwise regression analysis to predict visitor satisfaction: Post-visit

Variable B Beta R? Change Sig.

Recreation .584 345 239 .0000
Optimal Arousal .160 152 .023 .0001
Education 218 .142 .012 .0026

Adj. R*=271, N=740.

Table 5. Results of stepwise regression analysis to predict visitor satisfaction: One month post visit

Variable B Beta R%-Change Sig.

Recreation 455 .290 229 .0000
Optimal Arousal 292 229 072 .0000
Crowding 158 218 052 .0000
Education .289 .054 .032 L0000

Adj. R?=380, N=630.
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The National Coastal Recreation
Inventory Project (NCRIP): A Topology
and Distribution of Commercial Outdoor
Recreation Opportunity in the
Southeastern States

Tom Burkiewicz'

Abstract. Commercial outdoor recreation suppliers for the
nation’s coastal areas were identified using secondary sources.
The spatial distribution of these sites across the Southeast and in
relation to the coastal nation as a whole are investigated. The
number of suppliers per county is correlated with a variety of
socio-economic and land use variables at the national, regional,
and state of Florida levels,

Introduction

The long-term trend in many coastal areas toward
diminishing recreation resources and access to tidal
waters has been documented as early as the 1960s
(ORRRC 1962). As a result the National Oceanic
and Atmospheric Administration (NOAA) has been
interested in the economic and environmental
impacts of outdoor recreation and its surrounding
environments. The importance of an accurate
inventory of outdoor recreation opportunity for
strategic planning and valuation of resources cannot
be understated (President’s Commission on
Americans Outdoors 1987). In order to assess
coastal recreation opportunity NOAA is compiling
data on public and private outdoor recreation
opportunities in the coastal zones. In 1988 NOAA
completed its inventory of public (state, federal and
local government owned and managed) outdoor
recreation sites in 328 coastal counties. The
National Coastal Recreation Inventory Project
(NCRIP), a cooperative project of NOAA, USDA
Forest Service, and the University of Georgia, is the
equivalent inventory for privately owned outdoor
recreation opportunity.

Recreation and tourism are major economic forces
in the coastal zones. Outdoor recreation depends, to
a large extent, on the character and quality of the
natural environment.

! Qutdoor Recreation Planner, USDA Forest
Service, Athens, GA.
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Preserving and protecting these environments while
taking full advantage of them often brings divergent
interests into conflict. By accurately assessing the
value (both economic and non-economic) of outdoor
recreation, planners, managess, and policy makers
can make better informed decisions regarding the
use of these sensitive areas. A major obstacle to
making these assessments is that very little,
historically, has been known about the actual supply
of non-public outdoor recreation facilities, areas and
services.

In all areas of the country, public agencies have
provided and preserved a wide range of outdoor
recreation opportunities. Public recreation is only a
part of the total outdoor recreation picture, however,
private commercial, industrial and non-profit
organizations provide a large portion, if not a
majority of certain kinds of outdoor recreation
opportunities. Private individuals and corporations
own large tracts of land in the east and south upon
which both informal and controlled recreation use is
traditional. The full extent of this kind of use is
difficult to assess because of more diverse
ownership patterns, difficulty in locating owners,
and the expense of conducting in-depth surveys.
New methods of identifying and accounting for
private outdoor recreation supply must be developed
before a full and accurate accounting of total
recreation resources can be obtained. It is critically
important now as the availability of private land for
recreation is rapidly decreasing (Task Force on
Outdoor Recreation 1988).

NCRIP used a wide range of commercial
references, phone listings, and state government
agencies to identify the commercial and non-profit
suppliers of outdoor recreation adequately enough,
but these sources were limited in their ability to
show the depth of opportunity. For instance,
NCRIP has determined the number of marinas but
not the number of boat slips, and the number of
campgrounds but not the number of campsites.
This results in equal weighting for sites with
potentially vast differences in total recreation
opportunity. This is an important limitation but it
does not prevent preliminary findings regarding
distribution of suppliers in the coastal areas.




Private Outdoor Recreation Supply: The Missing
Link

Supply and demand relationships in outdoor
recreation have long been under investigation.
Research has been productive in formulating
theories and developing trend analyses that have
proven helpful to planners, managers, and policy
makers. In the area of economic valuation of
outdoor recreation, results have also been
substantive, particularly in the area of public
recreation supply (President’s Commission 1987;
NOAA 1988). But it is also necessary when
assessing the value of outdoor recreation to
differentiate between public and non-public
facilities, areas and services. As a result, the total
economic value of natural resource based recreation
has probably been understated.

Public recreation exists, primarily, outside the
market place, operating as a "public good". Private
recreation competes with other interests and
economic forces in the more traditional milieu of
the market (Cordell and others 1989). The quest to
preserve land by non-profit groups also takes place
within this world of competing demands. These
studies, while contributing to overall knowledge, do
not tell us how large a role non-public outdoor
recreation plays in the coastal community and what
that role is.

After reaching the peak of growth in the mid 1970s,
net leisure time has steadily decreased. Despite this
decrease, growth in demand for outdoor recreation
has remained relatively constant (President’s
Commission 1987). Current demand trends appear
to match the population growth rate (Cordell and
others 1989). These demand trends leave an
unclear and incomplete picture of the present
situation and the future of the coastal zone. It is
clear that all areas will be affected in some way by
recreation demand. Some theorize that the slower
growth in participation is a result of an aging
national population. There is evidence that those
over 65 show a significant decrease in their
participation in outdoor recreation activities (U.S.
Department of the Interior 1986). If this is so, then
those areas where people retire, like Florida, will
have demands different from other regions of the
country. How then do we account for the amount
and variety of outdoor recreation opportunity in
these coastal destinations?

It is possible that the presence of public outdoor
recreation areas or natural resource set asides
encourages population growth, and the growth of
adjunctive non-public recreation services
(McLaughlin 1990; Powers 1991). To an extent,
most researchers believe that opportunity will create
demand (Clauson and Knetsch 1966) and in the
coastal areas the natural attributes alone may be
enough to create a growth environment. Natural
resource attributes may be the single most important
element in outdoor recreation opportunity.

Work by Van Home and others (U.S. Department
of the Interior 1986) and Cordell and others (1989)
indicates the recent trend that most people are
recreating closer to home. City and county parks
are the focus of most outdoor recreation activity.
Travel to distant sites has decreased. If the
strongest demand is for nearby resources, then the
private recreation resource base should be
concentrated near population centers.

The complex interactions between public and
private recreation resources need to be examined
more closely. Ultimately the NCRIP data base will
be able to provide data for an in-depth comparison
of public and private outdoor recreation supply in
the coastal areas. The pext step in understanding
these relationships is to completely and accurately
identify the private resource base, the goal of this
inventory project.

Hypotheses

Outdoor recreation theory suggests that the presence
of outdoor recreation opportunities depends on a
population source (Cordell and others 1989).
Therefore, a positive correlation between population
and number of commertcial outdoor recreation
suppliers should exist at every level. Where the
population is more elderly there should be a
weaker, or possibly a negative relationship with
number of commercial outdoor recreation suppliers
(U.S. Department of Interior 1986; Cordell and
others 1989; President’s Commission 1986). Though
these studies were not specific for type of outdoor
recreation, logic suggests that there should be some
variation in the type of outdoor recreation
opportunities enjoyed by the elderly.
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Cordell and others (1989) assert that outdoor
recreation is more likely to occur close to a body of
water as well. Counties with more water area,
lakes, river miles, or shoreline should have more
private outdoor recreation opportunities. A positive
correlation for number of commercial outdoor
recreation suppliers with water area and water
related variables would then be expected.

For other demographic, economic and land use
variables (Tables 2-4) there are few theoretical
assumptions or previous studies to indicate possible
relationships. The NCRIP data provides an
exploratory look into the relative presence or
absence of these variables compared with
commercial outdoor recreation supply.

By identifying specific relationships between these
variables and commercial outdoor recreation supply,
policy makers, planners and managers can compare
the attributes of their areas to achieve some level of
predictability for the presence of the qualities
necessary to support commercial outdoor recreation.
Specific resource use values can be more effectively
addressed particularly in regards to their context.

Methodology

A comprehensive discussion of the methods of data
collection used by NCRIP is included in these
proceedings (Schretter 1991). A comprehensive
survey of national directories, Chambers of
Commerce, professional and trade listings was made
to identify commercial outdoor recreation sites and
facilities. Once the data were collected they were
summarized by county into facility type and
ownership categories and entered into a data base,
checked and verified by different sources, and
duplications eliminated. For this investigation, only
the distribution of commercially owned and
operated facilities (such as marinas, campgrounds,
charterboats, stables, golf courses, day camps,
cruises) are included. The word supplier is used to
refer to all facilities, services and sites because
some facility types, i.e. charterboats do not include
well defined land or water areas.

Data Analysis
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Commercial outdoor recreation supply is presented
in two ways. First, the spatial distribution of the
aggregate number of sites is made based on the
density of sites at the county level. Second, at the
county level, the aggregate and individual site types
are correlated with the socioeconomic variables
using canonical correlation and individual
regressions. Canonical correlation was selected due
to the large number of variables and site types, and
the clustering of the site types. A SAS program at
the University of Georgia mainframe computer
generated the canonical correlations.

Individual regressions were calculated to indicate
the unweighted individual relationship between each
variable and each of the five most numerous site
types and the aggregate total of all commercial site
types. Beta was used to indicate the direction of
the correlation. Data were analyzed by aggregating
counties at the national, regional, and state levels
using dBase Stats from Ashton-Tate.

Analysis of data in the Southeast is significantly
distorted by the presence of Florida in the data
base. Twenty-six percent (4818 of 18,271 sites) of
all coastal commercial outdoor recreation sites
nationwide are in Florida. This represents over 63
percent of the 7,557 sites in the Southeast. This
cannot be accounted for solely by the fact that the
entire state of Florida is included in this inventory
because most of these suppliers are located in the
southern tip of Florida. Six counties of southemn
Florida represent over 2500 commercial outdoor
recreation suppliers. For this reason Florida is
considered separately from the other states (North
Carolina through Texas).

Findings
Spatial Distribution

The distribution of commercial outdoor recreation
suppliers in the southeast differs from the national
distribution (Table 1). Outside of Florida there are
fewer suppliers per county than within Florida.
Across all regions, including the Southeast, a
relative few counties with a heavy concentration of
commercial outdoor recreation suppliers drive up
the average. Differences within the region at the
state level are obscured by Florida data.




Figure 1 illustrates the bi-modality of the
distribution of commercial outdoor recreation
suppliers by county in the southeast and Florida.
Nearly one quarter (37 of 150) of the southeastem
counties contain five or fewer suppliers, one sixth
of the counties (25) contain over 100 sites. The
number of suppliers per county ranges from zero to
458 in the southeast. Commercial outdoor
recreation supply appears to be predominantly an all
or nothing situation.

A look at the number of commercial outdoor
recreation suppliers per county reveals some
important aspects of commercial outdoor recreation
supply. The counties with the greatest number of
commercial outdoor recreation suppliers are located
in or are adjacent to (1) counties with large
populations, and/or (2) counties with specific
outdoor recreation attractions in the form of a
National Park or National Forest, or (3) an area
with a tradition of outdoor recreation (Myrtle
Beach), or (4) an area developed specifically for
outdoor recreation (Hilton Head or Jekyll Island).
Map 1 shows the aggregate (all types) number of
commercial outdoor recreation suppliers per county
in the Southeast.

In North Carolina the counties with the most
commercial outdoor recreation suppliers (Carteret,
120 and Dare, 110) are adjacent to The Outer
Banks National Seashore and contain a National
Forest (Croatan). A lesser concentration of number
of suppliers are within the counties adjacent to and
including the largest population center in the North
Carolina coastal zone, Wilmington (New Hanover,
70 and Brunswick, 66). In South Carolina this
pattern holds as well for Myrtle Beach (Horry,
105), Hilton Head (Beaufort, 90), and Charleston
(86).

Georgia presents an anomaly of sorts, in that
Cumbeérand Island, a major outdoor recreation
resource, is located in Camden County (10) which
has few commercial outdoor recreation suppliers.
The remoteness of Cumberland Island from hotels,
major highways and other elements of developed
infrastructure, and the primitive nature of its
experience illustrates that a significant public
natural area alone is not sufficient to encourage the
presence of commercial outdoor recreation
suppliers. The Savannah area (Chatham County,
49) contains the second highest total of suppliers in

Georgia. Glynn County (69) contains the most and
contains areas developed specifically for coastal
outdoor recreation.

From Alabama along the Gulf coast to Texas the
spatial distribution of commercial outdoor recreation
suppliers shows the same trend. The most populous
counties are the best supplied or are adjacent to
well supplied counties. Houston (Harris County,
TX), Greater New Orleans, and Mobile Bay,
Alabama all represent centers of commercial
outdoor recreation sites in the Gulf of Mexico.

The situation in Florida is unique, both in terms of
representation and analysis. Because of proximity
to the Atantic and Gulf coasts, the entire state of
Florida is considered for inclusion in this study. As
previously stated, over 60 percent of the identified
commercial outdoor recreation suppliers in the
Southeastern coastal zone are located in Florida.
More than 2500 commercial outdoor recreation
suppliers are located in counties extending around
the tip of Florida from Palm Beach to Tampa Bay.
This area is truly coastal in its environment and
contains more commercial outdoor recreation
suppliers than any other distinct area in the coastal
nation.

Along both coasts, South Florida has developed an
effective tourism infrastructure in the form of
hotels, highways, and significant public set asides
for preservation and recreation (i.e. Everglades
National Park). Other land uses exist along side
outdoor recreation in these counties. Rapid
population growth, agriculture, and related
economic development have made Florida an object
of intense interest because of the interaction of
socioeconomic and natural forces in the coastal
areas.

Commercial Outdoor Recreation Supply and
Sociometric Variables

NCRIP data reveals both regional differences over
all commercial outdoor recreation facility types, and
differences in the distribution of specific site types
among the regions. The depth of these differences
can be further investigated by comparing the
distribution of sites to land use, economic and
demographic variables. These variables are listed
along with correlations with the six most numerous
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supplier types and total suppliers in Tables 2-4 for
the nation, region and Florida.

Due to the fact that the data are county based, and
that variables are divided into distinct types, the
distribution of sites tends to cluster more than to
spread into linear form. Canonical Correlation
technique was selected to investigate which groups
of variables have more powerful relationships with
outdoor recreation suppliers. Individual regressions
between total commercial outdoor recreation
facilities by county and specific variables were
computed to find the significant individual
correlates.

Canonical Correlation

Initial canonical analysis included a large number of
variables in each group. Due to programming
limitations the national database was the only one
used in our canonical correlation. The
interpretation of these statistics is open to a large
amount of ambiguity so is used here only to note
the strength of the correlation between groups of
variables. When the list of facility types and the
per county total of commercial outdoor recreation
sites were compared to the cluster of land use
variables a correlation of .694 was obtained. The
canonical correlation between sites and demographic
variables was a much stronger .936. Only a few
economic variables correlate with commercial
outdoor recreation supply though the canonical
correlation was quite high at .937.

From this analysis there appears to be a greater
relationship between economic and population
factors with the number of commercial outdoor
recreation suppliers than for pattemns of land use. It
is also possible that significant regional, state, or
county level relationships between the variables and
commercial outdoor recreation suppliers are lost by
aggregating the data into a national whole.

Regression Analysis

An in-depth look at individual regressions between
socioeconomic variables and supply data reveals
that regional differences are lost by aggregating at
the national level. Strong relationships in one
region may be off-set by weaker, non-existent, or
relationships of opposite direction in other regions
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(Tables 2-4). In general the data for Florida shows
the strongest correlations of number of suppliers
with land use and socioeconomic variables. Other
states were analyzed but the small number of
counties in most of them prevented reliable
statistical inference. Correlations across the rest of
the Southeast were generally weaker than for the
Florida data.

Land Use Variable Analysis

Nationally, and for the rest of the Southeast,
correlations were generally weak between water-
related variables and number of commercial outdoor
recreation suppliers. The only water based
variables available at time of analysis were total
amount of water area and percent of wetland.
Wetlands were not a consistent correlate of
recreation supply in the Southeast or nationwide.
Several counties in South Florida (Dade, Monroe,
and Collier) have both high numbers of marinas and
charterboats, and also include large areas of the
Everglades (Table 4). This may in part be
responsible for some of the correlation with
wetlands. Monroe County contains the largest
portion of the Everglades and the Florida Keys,
where the majority of the outdoor recreation
suppliers are actually located. Also in Florida,
water area showed some correlation with water
based facilities like marinas and charter boats, and
some pegative correlation with campgrounds.

The total amount of land area in each county did
not appear to be correlated with the number of
commercial outdoor recreation suppliers. At the
national level total area had a moderate correlation
for only one facility type, campgrounds (r=.54,
Table 2). In Florida these relationships were
somewhat stronger than for the coastal nation or for
the rest of the Southeast. Percent of forest in the
county was negatively correlated with several
supplier types in Florida (Table 4). With the
important role of forests in regards to outdoor
recreation this finding warrants further study,
particularly in light of recent trends of significant
loss of forest acreage in Florida (Hubbard 1990).
This trend was not evident in other areas of the
southeast.

Economic Variable Analysis




Of the three economic variables available for this
analysis only the percent of people below poverty
level income consistently correlated (negatively) at
the national, regional and Florida levels. As the
tables indicate there seem to be fewer people living
in poverty where commercial outdoor recreation
suppliers are more pumerous. In Florida there is
statistical significance in the regression computed
for all five major supplier types and the total of all
supplier types with poverty level (Table 4).

Demographic Variable Analysis

Population is the most consistently and strongly
correlated variable to number of commercial
outdoor recreation suppliers. At the national level
correlations were found for population with golf
courses and the total of all facilities. Other
demographic variables; percent elderly, percent
white, total employed persons and those employed
in service industries all showed a small but
statistically significant level of correlation with
population.

Nationwide, population density correlated less with
number of suppliers than did total population. One
possible explanation of this is that population
density may encourage commercial outdoor
recreation opportunity up to a certain level past
which supply falls off dramatically. In counties that
include large cities, specifically Boston,
Philadelphia, and New York City, there is far less
outdoor recreation opportunity than in the
surrounding counties. New Orleans and Mobile
Bay both show a tendency for this trend in the
Southeast region. Another possibility is that large
populations may exist in geographically large
counties reducing population density but leaving
enough land and water area available for the
development of larger numbers of commercial
outdoor recreation suppliers. Further study is
indicated, particularly since total area did not
correlate highly with number of suppliers.

Other demographic variables showed mixed
relationships. The percent of elderly correlated
positively with most facility types in the Florida
data. If the elderly participate less in outdoor
recreation, as predicted by recreation theory, then at
best a weak relationship would be predicted in
Florida because of its reputation as a retirement

destination. Clearly there are other factors at work.
Possibly, the influx of tourists are not adequately
accounted for, or the kinds of outdoor recreation
popular with the elderly are not included within the
scope of this study. In the Southeast and at the
national level there seemed to be litile correlation of
number of suppliers with the percent of elderly.

Race showed only a weak relationship with
commercial outdoor recreation suppliers, as the
percent of white people per county correlated only
weakly at all levels. The correlations, while small,
appeared in relation to some facility types in Florida
indicating a weak trend for more commercial
outdoor recreation suppliers when a larger
percentage of the county population is white.

Conclusions

A significant finding of the NCRIP data is that the
correlation of economic, land use, and demographic
variables with commercial outdoor recreation
suppliers was stronger in Florida than for the
remainder of the coastal Southeast or the coastal
nation as a whole. It is possible that these
correlations were more powerful because outdoor
recreation is a more significant part of the
economics and lifestyle of the state. Because of the
small number of coastal counties in some states, a
state by state statistical comparison is difficult.
Florida represents a testing ground for the
interaction of outdoor recreation with other
competing demands and environmental conditions
because all of its 67 counties were included in the
study area and because outdoor recreation plays a
significant role in that state’s economic and lifestyle
patterns. Information gathered in Florida has
implications for other coastal areas experiencing
rapid growth and development. A unique
opportunity exists to expand the knowledge base
with further exploration into Florida’s outdoor
recreation base and its environment.

Both the spatial distribution and regression apalysis
of the number of commercial outdoor recreation
suppliers indicate the importance of a nearby
population center for the support of commercial
opportunity. Access by adequate transportation and
other infrastructure aspects may also be an
important part of the commercial outdoor recreation
supply equation. This study was unable to
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investigate these dimensions. Regional, state, and
county differences reflect a unique combination of
the total forces influencing the number of
commercial outdoor recreation suppliers at each
level. Every community has its own natural
resource capabilities, demographics, land use
tradition and trends, and economic climate
influencing outdoor recreation supply.
Understanding and valuing the role of outdoor
recreation will occur as each community looks into
the full spectrum of influences on outdoor
recreation and recognizes the importance of natural
resource character and quality in their community.
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