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Abstract
The following report aims to answer two objectives: (1) quantify the economic benefits associated with alleviating
visitor congestion and (2) examine the potential impacts of certain visitor use management strategies on gateway
communities. The report begins with a background of the congestion issue and more details on the two objectives.
A literature review follows that explores visitation-related issues at other recreational attractions and the tie
between management policies and its impact on gateway communities. The first objective is addressed by creating
a regression model to estimate wait times to board the park shuttle at Zion National Park’s Zion Canyon Visitor
Center that is then an input of a cost estimation model that uses the Department of Transportation’s Value of Travel
Time (VTTS) as a proxy to estimate the value saved from reducing annual visitation from 2019 to 2015 levels at
Zion National Park. The second objective utilizes a summary of case studies to highlight potential impacts to
gateway communities from similar management decisions to see how they might affect Zion National Park and
adjacent gateway communities. The report finds that there is significant value in managing visitation more
proximate to visitation near 2015 levels from the perspective of visitors, park managers, and members of the
gateway communities. A discussion of the implications and limitations of these findings conclude the report.
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Executive Summary
In 2019, Zion National Park was the fourth ranked national park in terms of annual visitation, making it a high
profile park. Because of that, Zion National Park often sets an example of management practices for recreation in
the United States. Currently one of the main issues Zion National Park managers are facing is congestion due to
high visitation rates. Zion National Park’s total number of recreational visitors has been steadily increasing since
about the 1940s. A significant increase in visitors has occurred in the past ten years and the total number of
recreational visitors to Zion National Park in 2019 was around 4.5 million annually, which is approximately a 68%
increase in visitation over the past ten years. This spike in visitation is causing congestion to get into the park,
congestion within the park, traffic during parking, and traffic in adjacent gateway communities.

The following report aims to answer two objectives: (1) quantify the economic benefits associated with alleviating
visitor congestion and (2) examine the potential impacts of certain visitor use management strategies on gateway
communities. The report begins with a background of the congestion issue and more details on the two objectives.
A literature review follows that explores visitation-related issues at other recreational attractions and the tie
between management policies and its impact on gateway communities.

The first objective is addressed by creating a regression model to estimate wait times to board the park shuttle at
Zion National Park’s Zion Canyon Visitor Center that is then an input of a cost estimation model that uses the
Department of Transportation’s Value of Travel Time (VTTS) as a proxy to estimate the value saved from reducing
annual visitation from 2019 to 2015 levels at Zion National Park. The second objective utilizes a summary of case
studies to highlight potential impacts to gateway communities from similar management decisions to see how they
might affect Zion National Park and adjacent gateway communities.

The results of the report find that there is significant value in managing visitation more proximate to visitation near
2015 levels from the perspective of visitors, park managers, and members of the gateway communities. Objective 1
results indicate that there is approximately $5 to $10 million worth of savings to the visitor associated with
reducing wait times. Scaling this savings in congestion to the entirety of the park, we estimate that reducing
congestion levels from 2019 to 2015 could lead to almost $30 million in savings. Objective 2 results illustrates that
the benefits of managed access expand beyond park boundaries - particularly in the case of Zion National Park.
Implementation of a visitor use management plan has potential benefits in that there may be potential for increased
visitor spending in gateway communities, more sustainable development, and improved collaboration between
national parks and surrounding areas. This is important because as the National Park Service continues to problem
solve issues dealing with high visitation, it is important, and will continue to be so, that the park service continues
to include local communities in the process.

This report makes several key findings:

A visitor use management plan creates the potential for ~5-29 million dollars in annual savings from alleviating
congestion at Zion National Park.

The relationship between visitation and spending is likely much more complex than assuming an increase or
decrease in visitation results in the same increase or decrease in spending.

Sustainable development of gateway communities can provide more economic benefits to a gateway community
than unlimited growth. The National Park Service at Zion National Park and the surrounding gateway communities
are inextricably linked and collaboration between all those impacted by a VUM plan is necessary for success.
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Introduction

Background
In 2019, Zion was the 4th ranked National Park in terms of annual visitation, making it a high-profile park (U.S.
National Park Service, 2019a). Zion is considered a high-profile park due to its high levels of visitation and its
natural and cultural significance to the region and country. Currently, one of the biggest issues Zion is facing is
congestion and negative impacts to visitor experience associated with high visitation rates. Zion’s total number of
recreational visitors has been steadily increasing since the 1940s (U.S. National Park Service, 2019a). Visitation
numbers in 2019 were approximately 4.5 million annually, which is a 40% increase in visitation over the previous
five years (U.S. National Park Service, 2019a). This spike in visitation is contributing to increased traffic and
parking congestion within and outside the park and its neighboring communities. These neighboring communities,
known as gateway regions or communities, are areas “directly surrounding a National Park Service site” (U.S.
National Park Service, 2018). A “gateway economy,” which is the focus of Objective 2, includes “the cities and
towns where visitors typically stay and spend money while visiting a National Park Service site,” (U.S. National
Park Service, 2018).

Figures 1 & 2: Recreation Visitors per year (1919-2019) & Recreation Visitors per year (2010-2019) to
Zion National Park

The graph on the left shows the increase in visitation levels from 1947 to 2019 at Zion National Park. The graph on
the right shows a subset of the graph on the left, focusing on the visitation levels for 2010 to 2019. Large increases in
visitation have occurred the past five years.

Gradual expansion of the peak visiting season over time, longer wait times, and parking congestion are all
symptoms of increased visitation and congestion that park managers need to address. Challenges of increased
visitation and congestion that impose costs to visitors and require updated park management strategies include
potential safety issues and long lines to enter the park or board a shuttle, raising exhaustion and frustration among
visitors, ultimately hindering the visitor experience. Additionally, visitor congestion often overwhelms the gateway
community of Springdale and its residents. There are also environmental impacts from increased visitation such as
increased local air pollution and undesirable effects on the natural soundscape. Despite park managers and the
broader NPS agency recognizing these problems, introducing changes to park management are difficult to
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implement because of the complexity of this issue, its political weight and potential economic impact, insufficient
federal funding and personnel, and bureaucratic inefficiency.

One of the ways in which the National Park Service and other land managers are addressing this issue of
congestion is through a visitor use management (VUM) plan. Visitor use management is “the proactive and
adaptive process for managing characteristics of visitor use and the natural and managerial setting using a variety
of strategies and tools to achieve and maintain desired resource conditions and visitor experiences” (U.S. National
Park Service, 2021). The Interagency Visitor Use Management Council (IVUMC) developed the VUM framework
in an effort to promote collaboration and development of effective and consistent VUM plans across federal
agencies that may be grappling with similar issues. Zion National Park’s VUM plan would (after the NEPA
approval process) identify management actions, some of which would manage the amount and timing of visitor use
through a visitor capacity identified in the plan to address impacts from high levels of visitation on park
infrastructure and human threats to cultural and natural resources protected by the park. The VUM plan, once
implemented, would allow for sustainable visitor use that reduces impacts to park facilities and resources while
enhancing the visitor experience.

Zion National Park is not the first park site within NPS to work on implementing a VUM plan; others include parks
like Muir Woods National Monument. Other agencies within the IVUMC, most notably the US Forest Service,
have also implemented VUM plans, many of which focus on transportation systems (U.S. National Park Service,
2021). While there is literature on the economic costs and benefits to a park unit when reducing visitation levels as
well as literature on the impacts of changing shuttle operations within and surrounding a park unit, there is limited
literature and data on the benefits and costs to gateway communities from management actions such as a
reservation system that implements a visitor capacity. Most of the available information is qualitative or anecdotal
rather than quantitative.

Objectives

Objective 1 - Value of alleviating congestion
The first objective of this project is to quantify the economic benefits associated with reducing wait times by
alleviating congestion

Congestion at Zion National Park varies over the course of a given day, week, and time of year. One measure of
congestion is time spent waiting to gain entry and secure a day pass to enter the park (either by private vehicle, or
at the walk-in entrance), or waiting to board a shuttle to visit the Zion Canyon Scenic Drive during times of the
year when it is operational. Visitor capacity, which would essentially act as a ceiling for the number of visitors
allowed to enter the park at a certain time, day, and/or season, would likely alter park revenue streams, and may
result in decreased revenue, should visitation levels be reduced. However, managing access to an established
visitor capacity would help to alleviate park congestion. Park congestion occurs when visitation demand exceeds
capacity of Zion personnel and park infrastructure to accommodate those visitation numbers. This results in a cost
to visitors that can be measured as the value of time spent waiting in line. It is important to note that there are other
costs associated with congestion that are beyond the scope of this study. These costs include stresses on park
infrastructure, park budget and staff, and the cultural and natural resources that the park has been designated to
protect. Therefore, cost estimates associated only with visitor time spent waiting at a single point in the park
provides only a snapshot of the total cost of park congestion. Quantifying these additional costs of congestion is
beyond the scope of this study. Our task for this objective is to quantify the benefits of reducing visitors’ time spent
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in line or in traffic (i.e. reducing the costs of high visitation by lowering congestion through managed visitation
rates).

Objective 2 - Impact of a VUM plan on gateway communities
The second objective of this project is to examine case studies that identify key themes of how a VUM plan would
impact economic conditions of surrounding communities and the overall visitor experience.

Visitor use management plans serve as the primary means identifying long-term solutions to handle the rising
challenges of congestion at many national park units and other popular destinations on federal lands. Six federal
agencies, the Bureau of Land Management, Forest Service, National Oceanic and Atmospheric Administration,
National Park Service, U.S. Army Corps of Engineers, and U.S. Fish and Wildlife Service, comprise the
Interagency Visitor Use Management Council. The Council endorses a consistent approach for managing visitor
use on federal lands and waters to maximize the overall visitor experience (U.S. National Park Service, 2021).
Today, popular areas and destinations throughout these federal lands are increasingly looking to manage access,
and visitation, to maintain a high-quality visitor experience. This objective will seek to highlight examples of
managed access in other areas, and how changing the timing and distribution of use may affect conditions in
surrounding communities, as well as the overall visitor experience.

Literature Review

Objective 1 - Value of alleviating congestion
Many park units in the National Park Service face the challenges and costs of overwhelmingly high visitation rates.
Muir Woods National Monument (Muir Woods) is one of the parks that have recently tried to address the issue of
congestion through a reservation system. An interview with Sally Golub, Business Management Analyst for the
Golden Gate National Recreation Area, revealed that Muir Woods was challenged with high volumes of people
visiting the national monument and the impacts of that high visitation to the surrounding community. The main
concern at Muir Woods was a safety issue—visitors were parking outside of designated parking areas, on a
two-lane narrow and winding road extending beyond the park boundary and into the neighboring community
(Golub, 2020). This area had no actual parking or walking infrastructure. Not only was this a safety issue, it was
harming the surrounding community, and impeding local traffic flows. In fact, local residents felt that they could
not get out of their communities and that neighborhoods became “tourist zoos,” (Golub, 2020).

To remedy the impacts (including safety and degradation of cultural and natural resources protected by the park) of
high visitation at Muir Woods, the park implemented a reservation system. The two goals of this reservation
system were (1) to ensure people were parking safely in parking lots, and (2) to make the experience in the woods
a quieter and more peaceful experience (Golub, 2020). The intention was to control visitation and spread out the
number of visitors over time rather than a total reduction in visitation (Golub, 2020). In order to control and spread
the visitation, Muir Woods identified two different types of visitation peaks, (1) seasonal visitation peaks and (2)
intra-day visitation peaks (Golub, 2020). A seasonal visitation peak is when visitation is highest during a particular
time of year (in the case of Zion NP it is the summer season). An intra-day visitation peak is when most visitors
arrive at a specific time (like 10am or 2pm). The reservation system alleviates the congestion experienced at these
two peaks by spreading out daily visitation as well as seasonal peaks.

8



The success of the reservation system implemented at Muir Woods is promising when considering more
widespread implementation of visitor use management plans at other national park units that have similar
congestion issues. The strategy implemented at Muir Woods spread out the visitation and reduced congestion and
the impacts of congestion. At the same time, it is important to note the differences between Muir Woods National
Monument and a park like Zion National Park. The key differences are the access elements of the two parks and
the role of shuttle systems (Golub, 2020). Regarding Zion, it is assumed that most visitors are planning a vacation
in which Zion National Park is their primary destination. Muir Woods is considered to be more of a weekend/local
day trip. Whereas visitors may plan their entire trip around Zion, Muir Woods is more likely to be one of many
destinations on a visitor’s San Francisco trip. Making a reservation associated with Zion NP is different—a visitor
is often booking a hotel in a nearby community, planning how to travel to or camp within the park, staying for a
longer period of time, etc. Put simply, it is assumed that there is more advanced planning when considering a trip to
Zion than to Muir Woods. This could be beneficial when implementing a reservation system at Zion because
visitors are already accustomed to making plans in advance, rather than making more short-term or impulsive plans
to visit like in Muir Woods. The COVID-19 pandemic provided a glimpse of what a reservation system may look
like in the future at Zion National Park. At the end of June, 2020, Zion National Park implemented a “temporary
timed ticket system in order to provide predictable access to the Zion Canyon Scenic Drive, meet the CDC, state
and local guidance related to COVID-19, and reduce shuttle wait times” (“Zion National Park Shuttle Tickets, Zion
National Park,” n.d.). Zion National Park has received positive feedback from this system with businesses
expressing appreciation directly to the park as the system increased their sales while visitors waited to enter the
park.

For determining the benefits of reducing congestion in Zion NP, we look to data and methods provided by the U.S.
Department of Transportation (U.S. DOT). The U.S. DOT provides guidance on the Valuation of Travel Time in
Economic Analysis. The report identifies three primary values of reducing travel time and congestion. The first is
that the “time saved from travel could be dedicated to production, yielding a monetary benefit to either travelers or
their employers” (U.S. Department of Transportation, 2016). This first value is likely not directly applicable to this
project as it concerns transportation to and from a place of employment rather than vacation. The following two
values are nonmarket benefits. This indicates that these values are beneficial, but not traded in markets. The value
of these benefits are determined by calculating a user’s willingness to pay rather than being revealed through
market prices. The first nonmarket benefit is time saved due to a reduction in travel time “...could be spent in
recreation or other enjoyable or necessary leisure activities, which individuals value and are thus willing to pay
for” (U.S. Department of Transportation, 2016). This identified value is most applicable to Objective 2. The second
nonmarket identified benefit is that “...the conditions of travel during part or all of the trip may be unpleasant and
involve tension, fatigue, or discomfort. Reducing the time spent while exposed to such conditions may be more
valuable than saving time on more comfortable portions of the trip” (U.S. Department of Transportation, 2016).
This third value is most applicable to the analysis that will be conducted for Objective 1.

The DOT guidance continues by identifying key indicators for determining the value of travel time when
conducting economic analysis. The most relevant include the reliability of expected travel time and the size of time
change (White, 2016). For the purposes of this project, we will focus mainly on the size of time change and
consider the reliability of expected travel time to remain a constant. The guidance also identifies key determinants
of the value of travel time. Relevant determinants for this project include trip purpose, mode and distance, and
comfort (White, 2016). Trip purpose is important to define for this project because there are different costs
associated with travel time to a workplace (in which an individual could potentially miss out paid wage) compared
to the costs associated with travel time for leisure to a vacation destination, like Zion National Park. Mode includes
the factors that influence mode choice, like comfort of travel, privacy, and any social signals associated with
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particular travel modes (White, 2016). Distance is influenced by length of trip (White, 2016). Finally, comfort of
travel will influence a traveler’s willingness to pay to shorten the time in which they are uncomfortable (White,
2016).

Objective 2 - Impact of a VUM plan to gateway communities

National parks tend to be unique relative to other notable tourist attractions in that many cases are located in
remote, pristine areas of the country making them often the sole purpose of a trip. A national park, consequently,
generates a strong relationship with its surrounding community. In cases such as Zion, these gateway communities
share a mutually beneficial relationship with the park. The gateway communities provide many of the
accommodations and guest services that the park isn’t able to provide. Meanwhile, the infrastructure and
management from the National Park Service provide significant revenue flows to the gateway communities. There
is evidence that these benefits are a result of how a park unit is managed. For example, when visitors spend money
in the local communities the sales, income, and jobs resulting from these purchases represent direct effects of
visitor spending. Zion National Park’s 4.5 million visitors in 2019 spent $258 million within a 60-mile radius
which contributed to 4,320 jobs and $101 million in labor income (U.S. National Park Service, 2019a).
Furthermore, additional jobs and economic activity from businesses purchasing supplies and services from other
local businesses represent indirect effects of visitor spending.

Studies have found that park management choices can affect both the park and their gateway communities. One
report that shows the direct impact of management decisions on a gateway community is a study on changing
entrance fees at Yellowstone National Park. In an attempt to alleviate congestion, the National Park Service was
exploring increasing the entrance fee for 7-day passes from $30 to $70 per person. Because of the price increase,
the authors estimated that this fee increase could cause a $3.4 million “annual loss in gateway community spending
by visitors as a result of reduced visitation by those visitors who choose not to purchase a 7-day pass and travel to
the park.” (Sage, Nickerson, Miller, Ocanas, & Thomsen, 2017). The estimated annual loss in gateway community
spending ($3.4 million) is very small compared to the overall visitor spending of $499 million in Yellowstone
National Park and may provide benefits to the visitor experience. Yellowstone and Zion are ultimately facing the
same issue that many other parks around the country are experiencing—congestion as a result of increasing
visitation. Another example of how management decisions impact a gateway community can be seen through the
response to the COVID-19 pandemic in and around park units. Many parks implemented visitor restraints per
national and state mandates to enact social distancing measures. John Hannon, a management specialist at Rocky
Mountain National Park, believes this was the direct cause of reduced congestion in Estes Park, their major
gateway community (Personal communication, October 14, 2020).

Despite the Zion VUM plan still being developed and not yet finalized, other agencies have implemented visitor
use management plans that allow for comparisons to be drawn on how the measures implemented to address
congestion can benefit gateway communities. One comparison is the U.S. Forest Service’s Maroon
Bells-Snowmass Wilderness Overnight Visitor Use Management Plan in Colorado. Similar to a visitor use
management plan at Zion NP, this plan seeks to address natural resource degradation and management challenges
resulting from increasing visitor rates, especially those associated with unsustainable numbers of visitors camping
overnight (Warner & Hopkins, 2016). As part of this plan, the U.S. Forest Service (USFS) established a visitation
capacity for overnight camping zones to levels that allow USFS to “protect wilderness character and preserve the
area's biophysical environment” (USDA Forest Service, 2002). USFS achieves this capacity by initiating a
permitting system once camping areas have reached their capacity (Warner & Hopkins, 2016). As of 2019, the
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visitor use management plan achieved the desired effects by successfully decreasing natural resource impacts and
improving the overall visitor experience (USDA Forest Service, 2019).

Ultimately, national parks and national forests operate under different agencies and can vary in size and resources,
so direct comparisons should be made with caution. Regardless, an improved visitor experience can translate to
sustained benefits to the surrounding communities with more repeat visits and more opportunities to stimulate the
local economy. Both Maroon Bells and Zion are managed by USFS and NPS, both federal areas entrusted with
managing public lands, and ensuring an appropriate balance or mix of human use with protection, often within
geographically constrained areas. Through comparing these two areas, there is evidence that managing access
effectively can result in benefits to a gateway community with a park that places an emphasis on a quality visitor
experience.

A similar case has occurred at Hanging Lake in Colorado. After experiencing overcrowding, trail erosion and
damages to the local ecosystem, the USFS and the City of Glenwood Springs implemented a reservation system for
a peak season hiking permit that cost $12. The park and the gateway community quickly saw the benefits of this
action after seeing crowding reduced by half during its first month of operation (Hanging Lake Hiking
Reservations Open Feb. 1 at VisitGlenwood.Com, 2020). Lisa Langer, Director of Tourism Promotion for Visit
Glenwood Springs claimed this as a win-win for the US Forest Service and visitors (ibid). Gateway communities
(like Glenwood Springs) may see an impact in their local economies with happier visitors who may be more likely
to return after a positive experience.

The National Park Service manages parks to conserve, unimpaired, the natural and cultural resources and values of
these protected areas for the enjoyment, education, and inspiration of this and future generations. At the same time,
the NPS recognize that their actions impact the surrounding communities who depend on visitation to support their
economies— acting in the interest of the park and the surrounding communities do not have to be mutually
exclusive. Nonetheless, managing visitor access to areas that previously may not have been actively managed in
the past will still likely generate differing public opinion among stakeholders.

Assumptions
Based on the information gleaned from the above literature review, a set of assumptions have been made for this
study and are explained in detail below.

Assumptions related to Objective 1
● The directional change in visitation and associated impacts of various visitation levels resulting from

implementing a park-wide visitor use management (VUM) plan is the same regardless of the park size,
location, and gateway communities.

● The marginal impact of a VUM plan will likely be different based on park size, location, and gateway
communities.

Assumptions related to Objective 2
● Increases in visitation, crowds, and use of popular trails leads to environmental degradation which

decreases overall visitor experience.
● The relative impact of changes in visitation on a gateway community and its economy will vary based on

industry, infrastructure, social norms, and size of a park.
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Methods

Objective 1 Methods

Introduction

The following section details our approach to valuing time saved from alleviating congestion at Zion National
Park. First, we found a proxy to estimate a value of US dollars per visitor hour saved from avoiding congestion.
Then we gathered and refined our wait time data. Discussions with the park on visitor capacity and a review of
preliminary alternatives shared with the public in 2017 indicate that a reduction in visitation may be necessary to
meet desired conditions. For the purposes of this study, and based on discussions with the park, researchers
assumed that 2015 use levels would provide a good range for comparison to 2019 (pre-COVID) visitation levels.
2016 was considered as well, however, given that that year was the NPS centennial and many parks experienced
record visitation, 2016 was not considered as the baseline for this analysis. Because the only data available on wait
times were for the years 2017 and 2018, we created a model to estimate wait times based off of visitation rates in
the years missing from our data. We created two models to account for the differences in morning and afternoon
wait times. With our models, we were able to estimate the wait times in 2015 and 2019 on a monthly basis based
on the visitation levels for that month. The resulting wait times for 2015 and 2019 allowed us to create a cost
estimate model based on the proxy value of wait time that calculated the cost savings from the difference between
2015 and 2019. This cost estimate produced the total value of alleviating congestion to 2015 levels. Our data only
reflects wait time at one shuttle stop, the Zion Canyon Visitor Center, where the majority of visitors first enter the
shuttle system, so we conclude by developing a sensitivity analysis to represent wait times more accurately at the
park unit.

Proxy Valuation of Avoiding Congestion

In order to calculate the total value of alleviating congestion at Zion National Park, we needed a value that
represents the dollar equivalent of avoiding congestion. We look to the Department of Transportation’s 2016
Revised Value of Travel Time as a reference (White, 2016). This report predicts the value of travel time based on
the purpose of trip, mode of traveling, and distance traveled. For this analysis, we adopt a personal trip purpose, a
surface mode of traveling, and traveling locally. We selected personal travel because most visitors are on vacation,
rather than on commuting into an office or to work. This is an important distinction because the value of time
travelling to a place of employment is greater than the value of time travelling on vacation. This is due to the
possibility of lost wages and other costs associated with missing or being late to work. We classified the mode of
transportation as surface due to the congestion reference in this report being on the ground, i.e. to get on the
shuttle. We identified local travel because our analysis tries to calculate the value of alleviating congestion
specifically in and around Zion National Park and its surrounding gateway communities. This results in the
valuation of travel time per hour to range between the low-end estimate of $9.50 in 2015 US dollars to a high-end
estimate of $16.30 in 2015 US dollars. We then adjusted for inflation to 2019 dollars to achieve a range of $10.23
and $17.56, respectively. Although we acknowledge visitors travel great distances to visit Zion National Park, the
purpose of this objective is to capture the value of time spent in congestion while at the park. Defining the trip as
personal, surface, and local specifies the close proximity of congestion in the park unit and the purpose of the trip
typically being recreational.
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Wait Time Data

The primary data used for the quantitative analysis in Objective 1 was provided by the National Park Service’s
Denver Service Center Planning Division and Zion National Park. This data provides wait times that visitors of
Zion National Park experience at the Zion Canyon Visitor Center upon entry to the park prior to boarding a shuttle
to travel up Zion Scenic Drive. The available data were measurements of wait time between March and November
for the years 2017 and 2018. It is important to emphasize that the wait times measured in our data set only
represent one of the many shuttle stops throughout the community and park. Therefore, our data represents only a
fraction of real wait times visitors typically experience. We cleaned this data by omitting all values that were listed
as “zero” because they were not actually recorded. Then we split the day between morning (6:00am to 12:00pm)
and afternoon (12:00pm to 5:00pm) and calculated their average wait times for the data we had available.

Regression Models

The available data provided wait times for 2017 and 2018, but our analysis needed wait times in 2015 and 2019.
As a result, we estimated regression models with the wait times we did have on a monthly basis with their
corresponding visitation levels for that month to estimate what the wait times in 2015 and 2019 would be based on
the visitation levels for which we had data.

To account for potential intra-day visitation peaks at the park, we began by estimating two regression models, (1)
for average morning wait times experienced at the Zion Canyon Visitor Center and (2) for average afternoon wait
times experienced at the Zion Canyon Visitor Center.

For the model used to estimate the average morning wait times, the explanatory variables were the number of
monthly visitors and two dummy variables for the months of March and June, (see Table 1). The dummy variables
for March and June partially account for the fact that in these months, visitation was relatively low compared to
adjacent months but wait time was relatively longer when compared to those same months. It is important to note
that NPS protocols for managing visitation shifts after a certain threshold of visitation is met. This results in some
cases where there is high visitation in one month but lower wait times than in months with slightly lower visitation.
We believe this to be the case for the months of March and June. For example, June has lower levels of visitation
than July, but longer wait times than in July. For the model used to estimate average afternoon wait times, the
explanatory variables were the number of monthly visitors and dummy variables for March through October,
omitting November to avoid perfect multicollinearity amongst the explanatory variables.

The morning and the afternoon models were used to estimate wait times for months that were not reported in the
data - specifically the years 2015 and 2019. These morning and afternoon estimated wait times were then averaged
to find the overall daily average of wait time per month in both 2015 and 2019.

Congestion Cost Estimate Model

The overall daily average of wait time per month in 2015 and 2019 calculated from our regression models allowed
us to estimate the cost savings for all visitors from a reduction in visitation to 2015 levels from 2019 levels while
also accounting for intra-day and seasonal peaks experienced at Zion NP.
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The cost estimations associated with a reduction in visitation to 2015 levels began by converting the units of the
wait times from minutes to hours for the estimated overall daily average wait times in 2015 and 2019. The wait
times, once in hours, were then multiplied by the inflation-adjusted low-end valuation of travel time, $10.23 (from
US DOT) to determine the unit cost of wait time in 2015 and 2019. This unit cost of wait time was then multiplied
by the monthly visitors to determine the total cost of wait time for each month in the years 2015 and 2019. The
total cost of wait times for each month were summed and provided a low-end estimate for the annual total cost of
wait time for 2015 and 2019. The annual total cost for 2015 was subtracted from the annual total cost for 2019.
This provided a low-end estimate for cost savings that would be realized if visitation at the Zion Canyon Visitor
Center entrance was reduced from 2019 levels to 2015 levels. The same process was conducted with the
inflation-adjusted high-end valuation of travel time provided by the US DOT, $17.56, resulting in a high-end
estimate for cost savings that would be realized if visitation at the Zion Canyon Visitor Center entrance was
reduced from 2019 levels to 2015 levels. A range of cost savings when comparing visitation levels in 2015 and
2019 was determined.

Sensitivity Analysis
After an initial cost model was developed, a sensitivity analysis was done to account for the fact that the wait time
data provided and the wait time estimates are only for wait times at the entrance of the Zion Canyon Visitor Center
at Zion National Park. The wait times do not include wait times at other popular points in the park and when
exiting the park. This suggests that both the estimated wait times and estimated costs of different visitation levels is
a very conservative estimate, and in fact, wait time and the associated costs could actually be much higher. This
sensitivity analysis followed the same process as the initial cost model. However, wait times were increased by
50%, 100%, and 200%, which provided proportional increases in the monthly costs of visitation wait times and
annual costs of visitation wait times for 2015 and 2019. This sensitivity analysis may provide further insights into
the potential true costs of wait times experienced at high levels of visitation, and as a result, provide a better
understanding of the savings that could be experienced by managing access to a lower visitation level in Zion
National Park.

Objective 2 Methods
The exploratory review of Objective 2 provides insight to how managing visitation at Zion National Park will
impact its gateway communities. Our research for this question utilized NPS resources, non-NPS federal agency
reports, academic journals, interviews with park experts, and various local newspaper articles. We used academic
databases, the Duke University Library, and suggestions from our clients and interviewees to find articles and case
studies related to this topic. Our searches used a combination of the following terms: “congestion,” “visitor use
management,” “managing visitation,” “national parks,” “economic impacts,” “gateway communities,” “leakage,”
“tourism,” and “sustainable development.” Case studies and articles found parks similar to the attributes, visitation
levels, seasonal and intra-day peaks, and management policies at Zion National Park. We did not exclude sources
based on country, type of attraction, or year because managing visitation is a relatively new issue to park units.
Ultimately, this set of identified studies was examined for themes that were relevant for the Zion gateway
communities and resulted in a narrative interpretation on managed access and more specifically its implications at
Zion National Park for gateway communities in the region. The three main themes identified through the case
studies are (1) the relationship between visitation levels and visitor spending in gateway communities, (2)
sustainable economic development in the gateway communities, and (3) the symbiotic relationship between
national parks and gateway communities.
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Results

Objective 1 Results

Descriptive Statistics
Below are the descriptive statistics for morning average wait time, afternoon average wait time, and the number of
visitors per month (Table 1). Morning and afternoon average wait times are from the data provided by the NPS
Denver Service Center Planning Division on daily average wait times for entering the shuttle at the Zion Canyon
Visitor Center at Zion NP. This data was collected by NPS by marking points in the line and testing how long it
takes a visitor to reach the shuttle from that point. The data on the number of visitors per month was obtained from
the NPS Visitor Use Statistics Park Report for Zion NP. This data is collected and managed by the Natural
Resource Stewardship and Science office at NPS, (U.S. National Park Service, 2019a).

Table 1: Descriptive Statistics of Monthly Wait Time Data Set

Statistic N Mean St. Dev. Min Pctl(25) Pctl(75) Max

Morning Average
(minutes)`

307 19.1 13.2 0.0 8.8 26.2 76.2

Afternoon Average
(minutes)

243 15.6 9.3 0.0 10.0 20.0 51.2

Visitors 550 450,351.4 100,966.4 218,799 377,826 515,652 576,349

This table shows the descriptive statistics for the data used to estimate average morning, afternoon, and daily wait
times based on level of visitation. The data spans from 2017 to 2018 and includes months from March to November in
each year. The N in Morning Average (minutes) represents the number of observations available for daily average
morning wait times between March and November in 2017 and 2018.The N in Afternoon Average (minutes)
represents the number of observations available for daily average afternoon wait times between March and
November in 2017 and 2018. The N in Visitors represents the number of observations for monthly visitation numbers
between March and November in 2017 and 2018. These monthly visitation levels were applied to average wait times
in an effort to estimate average wait times based on monthly visitation.

Regression Model Results
Recall that two different models were used to estimate the average monthly daily wait times. The results can be
seen in Table 2. This was done in an effort to account for both intra-day and seasonal visitation peaks experienced
at Zion NP.

Table 2: Wait Time Regression Results
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Dependent variable:

Average Morning Wait Time
(minutes)

Average Afternoon Wait Time
(minutes)

# of Visitors (per
thousand visitors)

0.1*** 0.1***

(0.01) (0.03)

March 2.048 -6.707

(3.096) (6.322)

April -14.036

(9.169)

May -17.458*

(9.272)

June 12.859*** -20.211**

(1.685) (10.088)

July -21.990**

(10.206)

August -20.727**

(10.035)

September -22.435**

(9.239)

October -13.074*

(6.913)

Constant -8.821* -4.126

(4.790) (7.495)

Observations 307 243

R2 0.294 0.069

Adjusted R2 0.287 0.033
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Residual Std. Error 11.134 (df = 303) 9.190 (df = 233)

F Statistic 41.981*** (df = 3; 303) 1.907* (df = 9; 233)

Note: *p<0.1; **p<0.05; ***p<0.01

The above table shows the regression output from the models used to estimate both morning and afternoon average
wait times experienced at the Zion Canyon Visitor Center at Zion NP. The dependent variable for each model is either
morning average wait times or afternoon average wait times. For the model estimating morning average wait times,
the explanatory variables were # of Visitors, March (dummy), and June (dummy). The explanatory variables for the
model estimating afternoon average wait times were # of Visitors and monthly dummy variables from March to
November but omitting November to avoid perfect multicollinearity amongst the variables.

Comparison of estimated and actual wait time values in 2017 can be seen below in Figures 1, 2, and 3. This was
done to assess the accuracy of the models used. The morning model is good at capturing the peak in Month 4,
while the afternoon model underestimates the peak in Month 2. The combined models capture the peaks in Months
2 and 4, and tend to overestimate months in the first half of the year, while underestimating months later in the
year.

Figure 1: Comparison of Estimated and Actual Morning Wait Times (in minutes)

Figure 1 shows the comparison between the estimated morning wait times and actual morning wait times each month
in 2017. The model used to estimate morning wait times closely follows the trends in actual average morning wait
times recorded in 2017.
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Figure 2: Comparison of Estimated and Actual Afternoon Wait Times (in minutes)

Figure 2 shows the comparison between the estimated afternoon wait times and actual afternoon wait times each
month in 2017. The model used to estimate average afternoon wait times closely follows the trends in actual average
afternoon wait times recorded in 2017.

Figure 3: Comparison of Estimated and Actual Average Daily Wait Times (in minutes)
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Figure 3 shows the comparison between the estimated average daily wait times and actual average daily wait times
each month in 2017. The model used to estimate average daily wait times follows the trends in actual average daily
wait times recorded in 2017.

Below in Table 3 are the estimated average wait times in minutes for the morning and afternoon models. The
“Estimated Average Daily Wait Time (min)” columns represent the average between the morning and afternoon
models to display that visitors likely only wait at the Zion Canyon Visitor Center once. These values are for 2015
and 2019 by month. In 2015, the intra-day peaks occur in the morning (from 6:00am to 12:00pm) rather than
afternoon. The seasonal peak for 2015 occurs mainly in June and partially in July, and August. In 2019, the
intra-day peaks occur in the morning, but there are also long wait times in the afternoon as well. The season peak
for 2019 occurs mainly in June, similar to 2015, however, there are still high wait times leading up to and
following the June peak in May, July, and August. In 2017, there appears to be a longer main summer season at
Zion NP.

Equation 1: Regression Equation for Morning Average Wait Time

Equation 2: Regression Equation for Afternoon Average Wait Time

Equations 1 & 2 are the regression equations used to estimate average wait times for the morning and the afternoon
to get the results shown in Table 3. For both equations, for each month, the monthly level of visitation was inserted
into the equation. Depending on the month, the monthly dummy variables were given a value of (0) if it was not the
month and (1) if it was the month.
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Table 3: Model Estimates of Average Monthly Wait Times (minutes)

2015 2019

Month

Estimated
Morning

Average Wait
Time (min)

Estimated
Afternoon

Average Wait
Time (min)

Estimated
Average Daily

Wait Time
(min)

Estimated
Morning

Average Wait
Time (min)

Estimated
Afternoon

Average Wait
Time (min)

Estimated
Average Daily

Wait Time
(min)

March 8.23 11.38 9.80 8.49 11.78 10.14

April 11.40 11.78 11.59 10.36 10.25 10.31

May 11.79 8.94 10.37 18.46 18.82 18.64

June 26.09 10.66 18.37 33.11 21.06 27.09

July 15.88 10.48 13.18 23.63 21.94 22.79

August 14.65 9.90 12.27 18.76 15.99 17.38

September 11.49 3.53 7.51 16.81 11.40 14.11

October 7.41 6.84 7.12 13.31 15.59 14.45

Table 3 shows the model estimates for average morning, afternoon, and daily wait times. The morning and afternoon
values were estimated from our regression models. The “Estimated Average Daily Wait Time (min)” column
represents the average of the morning and afternoon average. Wait times for all three appear to peak between the
months of May, June, July, and some in August. This aligns with the reported seasonal peaks shared by NPS.

Cost Savings Estimates
The cost savings estimates can be seen below in Table 5 which compares the low-end and high-end cost estimates
for 2015 and 2019. In both the low-end and high-end scenarios, the total visitor cost is greater in 2019 than
2015.This can be attributed to higher visitation by month and annually in 2019. If visitation levels were managed
from 2019 levels back to approximately 2015 levels, the ~3.6 million visitors would save between $5,561,198.82
and $9,545,909.21 on average annually. These savings do not account for the added benefits of reduced economic,
environmental, and staff stressors associated with overwhelming levels of visitation. Additionally, these are only
the savings experienced from a reduction of wait times at the Zion Canyon Visitor Center and do not include wait
times experienced by visitors in other areas of the park. This indicates that the costs to visitors are probably much
higher and these estimates provide only a very conservative understanding of cost savings experienced by the
visitors. Under a visitor use management plan, we would expect wait times and congestion throughout the park to
decrease. The analysis of visitor wait time and congestion at the Zion Canyon Visitor Center provides evidence of
that trend.
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Table 5: Low-End and High-End Cost Estimates for 2015 and 2019
Low End
Estimate
($10.23)

Month
Visitation
(2015)

Visitation
(2019)

Wait Time
in minutes
(2015)

Wait Time
in minutes
(2019)

Value of
Wait Time
(2015)

Value of
Wait Time
(2019)

Total Visitor
Cost (2015)

Total Visitor
Cost (2019)

March 291,118 296,316 9.8 10.1 $1.67 $1.73 $486,618.03 $512,091.63

April 392,417 372,349 11.6 10.3 $1.98 $1.76 $775,308.25 $654,229.95

May 400,048 529,553 10.4 18.6 $1.77 $3.18 $707,016.56 $1,683,243.01

June 458,546 594,896 18.4 27.1 $3.13 $4.62 $1,436,397.97 $2,747,456.31

July 479,538 629,802 13.2 22.8 $2.25 $3.88 $1,077,708.76 $2,446,713.24

August 455,487 535,322 12.3 17.4 $2.09 $2.96 $953,201.63 $1,586,004.52

September 394,201 497,443 7.5 14.1 $1.28 $2.40 $504,545.39 $1,196,350.20

October 314,966 429,604 7.1 14.4 $1.21 $2.46 $382,493.17 $1,058,399.72

Total
Costs $15.38 $23.00 $6,323,289.76 $11,884,488.58

Difference
(2019-201
5) $7.62 $5,561,198.82 total

$1.52 per person

High End
Estimate
($17.56)

Month
Visitation
(2015)

Visitation
(2019)

Wait Time
in minutes
(2015)

Wait Time
in minutes
(2019)

Value of
Wait Time
(2015)

Value of
Wait Time
(2019)

Total Visitor
Cost (2015)

Total Visitor
Cost (2019)

March 291,118 296,316 9.80 10.14 $2.87 $2.97 $835,289.60 $879,015.55

April 392,417 372,349 11.59 10.31 $3.39 $3.02 $1,330,832.15 $1,122,998.83

May 400,048 529,553 10.37 18.64 $3.03 $5.46 $1,213,608.10 $2,889,320.36

June 458,546 594,896 18.37 27.09 $5.38 $7.93 $2,465,605.90 $4,716,063.81

July 479,538 629,802 13.18 22.79 $3.86 $6.67 $1,849,908.69 $4,199,832.30

August 455,487 535,322 12.27 17.38 $3.59 $5.09 $1,636,189.70 $2,722,408.54

September 394,201 497,443 7.51 14.11 $2.20 $4.13 $866,062.27 $2,053,559.10

October 314,966 429,604 7.12 14.45 $2.08 $4.23 $656,557.18 $1,816,764.33
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Total
Costs $26.40 $39.48 $10,854,053.59 $20,399,962.80

Difference
(2019-201
5) $13.07 $9,545,909.21 total

$2.62 per person

Table 5 shows the low-end and high-end estimates for the total visitor costs in 2015 and 2019 for each month. The
visitation column shows data gathered from irma.nps.gov. The “Wait Time” columns are the averages from the
morning and afternoon models that estimated wait times. The “Value of Wait Time” was calculated by converting our
wait time, originally in minutes, to hours and then multiplying by the respective value of hourly wait time at the top of
the table. The “Total Visitor Cost'' was calculated by multiplying the monthly visitation level by the “Value of Wait
Time” for their respective years. The “Difference” row in both the low and high estimates reveals the cost savings
visitors would experience should visitation levels be managed from current levels to 2015 levels.

Sensitivity Analysis
The quantitative analysis above only incorporates visitor wait time data recorded at the Zion Canyon Visitor
Center. Through multiple discussions with park officials and a review of congestion conditions at Zion National
Park, we are confident that the above analysis ignores wait times experienced in other areas of the park, and their
associated costs. To account for this disparity, we developed a basic sensitivity analysis of wait times at the Zion
Canyon Visitor Center in an attempt to reflect the true conditions of congestion more accurately at the park. This
sensitivity analysis helps illustrate the magnitude of costs total visitors accrue from time spent waiting.

We developed three scenarios that increased monthly visitor wait times by 50%, 100%, and 200% and followed the
same analysis in our base case to calculate the total visitor cost of alleviating congestion. The results from this
analysis can be found in Table 6: Range of Benefits from Alleviating Congestion - Sensitivity Analysis. Other
areas that increase visitor wait time include other shuttle stops, restrooms, and water fountains. These scenarios
more realistically reflect wait time at Zion and have a significant impact on the total value it costs all visitors.
Although a 200% increase may seem hyperbolic, this only results in visitors waiting in lines for a total of 33.8
minutes in 2015 and 50.6 minutes in 2019 at one of the country’s most visited and congested national parks - an
additional 22.5 minutes in 2015 and 33.7 minutes in 2019 compared the base case. Park managers and officials
have confirmed that these values may reflect a more accurate estimate of total wait time experienced over a
visitor’s entire daily visit. If these estimates are a more accurate representation, total visitor cost begins to rise
considerably. Because our model only includes data from one point of congestion and utilizes average wait times, it
can be seen as a lower bound for the cost of congestion at Zion National Park that may not reflect intraday peaks.
This sensitivity analysis, therefore, creates a range of potential total benefits from including all wait times at Zion
National Park that, at its lowest, starts from $5.5 million and scales up to potentially $28.6 million for the value of
reducing congestion in and around the park from a visitor’s perspective. Figure 6 shows the low end and high-end
range for each scenario.
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Table 6: Range of Benefits from Alleviating Congestion - Sensitivity Analysis

Total Per Visitor

Average Wait
Time (2015)

Average Wait
Time (2019)

Low End
($10.23/hr.)

High End
($17.56/hr.) Low End High End

Base Case 11.3 16.9 $5,561,198.82 $9,545,909.21 $1.52 $2.62

50% Increase 16.9 25.3 $8,341,798.22 $14,318,863.81 $2.29 $3.92

100% Increase 22.6 33.7 $11,122,397.63 $19,091,818.42 $3.05 $5.23

200% Increase 33.8 50.6 $16,683,596.45 $28,637,727.62 $4.57 $7.85

Table 6 shows the range of benefits from alleviating congestion if wait times were actually 50% longer, 100% longer,
and 200% longer than the estimated wait times discussed above.

Figure 6: Range of Benefits from Alleviating Congestion - Sensitivity Analysis

Figure 6 is a visualization of the changes in benefits that would be realized if wait times were 50%, 100%, and 200%
higher than their estimated values discussed above.
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Objective 2 Results

Summary of Case Studies

A common concern is that managing the timing and distribution of visitation through a reservation or permit
system, specifically in Zion NP, would result in lower economic benefits for the gateway community. As discussed
in our literature review, gateway communities, like Springdale, UT, rely on the visitors of their national parks to
stimulate their economy. Therefore, critics of managed visitation suggest that visitor spending would decrease in
the gateway communities surrounding the park as a result of the National Park Service seeking to address
congestion issues through controlled visitation rates. The following case studies identify key themes of how
managed access would impact economic conditions of surrounding communities and the overall visitor experience.
We then discuss the implications of these case studies for Zion NP.

Relationship between Visitation and Spending

The State of Outdoor Recreation in Utah 2020 provided insight to the relationship between visitation levels and
spending by visitors (Smith & Miller, 2020). The idea that a gateway community will lose revenue as a result of
managed visitation is based on the notion that managed visitation means fewer visitors, and that fewer visitors
equals less revenue for a gateway community. Smith and Miller dispute this assertion. In fact, they argue that
remote national parks in Utah and the adjacent rural gateway communities don’t receive the maximum economic
benefits from being positioned near surrounding communities and retain little of the money spent there – even with
rising visitation rates. Hjerpe and Kim concur, as they find in their study of Grand Canyon river runners that, of the
estimated $21,100,000 spent on this industry, more than 50% was not captured by the gateway communities
(Hjerpe, E. E., & Kim, Y.-S., 2007). This implies that more than 50% of spending “leaks” out of the gateway
community, and into the larger economy. Furthermore, a study from Garrigos-Simon et al. in 2015 on the economic
sustainability of tourism found that rural areas are the regions most affected by this “leakage effect”
(Garrigós-Simón, F. J., Galdón-Salvador, J. L., & Gil-Pechuán, I., 2015). There are likely many factors involved in
why communities cannot retain these dollars, but congestion may be one of them. The State of Outdoor Recreation
in Utah 2020 provides evidence for this claim after mentioning that many visitors in Utah buy their necessities for
a trip at home before the trip (Smith & Miller, 2020). The comfort of shopping at home likely appeals to visitors
much more than the congestion they may face in the gateway communities. More evidence is provided for the
notion that congestion causes leakage through the displacement cost principle. This idea states that higher
congestion will discourage those who do not want to interact with crowds or those who simply could not visit due
to the congestion. Turning away these visitors may result in an indirect leakage where dollars that were planned to
be spent in the area may be spent elsewhere. With high levels of visitation at Zion National Park causing
congestion, potential visitors may reconsider their plans and cause potential dollars to not be appreciated by the
gateway communities.

In 2019 for Zion National Park, total recreation visits totaled 4,504,812 and total visitor spending was calculated to
be $250,884,600, (U.S. National Park Service, 2019a). Furthermore, the contributions to the local economies from
visitors were 3,192 jobs, $119,715,900 in labor income, $214,958,500 in value added to the local economies, and
$341,477,500 in economic output, (Catherine Cullinane Thomas et al., 2020). About 97.8% of visitor spending was
made by non-local visitors in 2019 (Catherine Cullinane Thomas et al., 2020). This VSE report also takes into
account leakage - spending that doesn’t stay in the local economy. Previously the gateway region of Zion included
10 surrounding counties within a 60-mile radius of the park and now considers 4 surrounding counties, (Cullinane
Thomas et al. 2019). The definition of a gateway region of a park has been updated and improved to only include
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areas where visitors typically stop and make purchases or spend the night while visiting the park (Cullinane
Thomas et al. 2019). As a result of a narrower and improved definition of gateway regions there is potential for
higher leakage from the local gateway region. The VSE analysis only accounts for spending made in the local area
(in Zion’s case the four surrounding counties) and does not include a count of spending made at home before the
trip or along the way outside the defined local area, (Cullinane Thomas et al. 2019). Additionally, some of the
gateway communities of Zion NP, like Springdale, are rural, and potentially more susceptible to the leakage effect
particularly when the improved definition of “local area” is considered.

Additionally, the rush to avoid waiting in line may discourage a visitor from stopping at a store in a gateway
community on their way into the park. Instead, they already have their hiking necessities packed that they bought
at home before getting to the area. Rather than assume there is a positive relationship between visitors and
spending, it stands to reason that the relationship is more complicated and that managed visitation, due to less
congestion, may result in increased spending. This is an area that deserves more research.

Currently in Zion NP, there is a scarcity issue. Visitor time is scarce as each trip is typically a planned vacation and
as such there is a significant opportunity cost associated with long wait times at the park. Therefore, visitors will
most likely want to maximize their time enjoying the park and amenities in the gateway community. By
implementing a visitor use management plan and managing the timing and distribution access in Zion NP, the park
managers would offer a larger degree of certainty for visitors, gateway communities, and park staff. One potential
tool to create certainty is through managing access i.e., implementing a reservation or permit system through the
visitor use management plan. Rather than rushing to avoid more congestion in the park, visitors would likely be
better able to make decisions in terms of how much time to spend at various locales within the park, and
surrounding gateway communities as well which may potentially influence visitor spending. Jack Burns, Chief of
Commercial Services at Zion National Park mentioned that the park recently received a letter from a local business
expressing support of the timed entry shuttle ticket system as it led to an uptick in business during 2020. However,
there are likely many factors involved in a potential increase in business that must be considered and cannot solely
be tied to the entry shuttle ticket system.

Additionally, implementation of the Zion VUM plan reduces some potential opportunity costs associated with time
spent inside the park. Rather than waiting in line and missing visiting a gateway community as a way to maximize
time inside the park, visitors can better determine when they need to enter the park, how much time they can spend
in the gateway community before entering the park, and how much time they will be able to spend in the park
based on the entry time. A study of San Gorgonio and San Jacinto Wilderness in 1979 found evidence for
recreationists supporting managed access. 82% of the applicants for the permits to the area supported managed use.
Those who did not receive a permit still supported permits 3 to 1 (Stankey, 1979). Similar findings were found in
surveys of visitors at Rocky Mountain National Park and whitewater rivers (Lucas, 1983).

The State of Outdoor Recreation in Utah 2020 also provided insights into how visitor behavior changes based on
the level of visitation. For example, “As visitation to National Park Service units within the states continues to rise,
visitors’ spatial behavior (i.e., which trails and resources people are visiting) within the parks is changing as well,”
(Smith & Miller, 2020). These changes in behavior are partially motivated by increased density on popular trails
and changing environmental conditions within the park. Currently, at Zion NP, there are high densities at popular
areas in the park, such as Angels Landing, and as illustrated above visitation levels are currently continuing to rise.
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Sustainable Development

Many experts on tourism also claim that sustainable development, which often includes managed visitation, will
benefit a gateway community far more than unlimited access. Rylance and Spenceley, in their analysis of Kasane,
Botswana’s tourism industry, insist that although there is a chance increased tourism leads to increased
expenditures, it conversely would lead to increased business competition and increased development which would
cause more construction, more waste, and further abuse of the natural environment (Rylance, A., & Spenceley, A.,
2017). If these consequences persist, then the park may become the antithesis of what outdoor enthusiasts are
searching for, leading them to stop visiting altogether.

The issue of sustainable development in national parks and gateway communities has been discussed in
congressional hearings as well. As described by Cameron Sholly, Superintendent at Yellowstone National Park,
“The communities adjacent to parks, where visitors find hospitality services and recreational activities beyond
those available within the parks, are essential to visitor access and exceptional park experiences,” (Gateway
Community Challenges, 2018). Similar to Yellowstone National Park, the gateway communities adjacent to Zion
National Park are inherently connected geographically, economically, and socially. Superintendent Sholly also
emphasized that communities benefit economically from park visitors who pass through them and that the
economic strength of gateway communities is partially dependent on park-level decision making (Gateway
Community Challenges, 2018). Managed visitation is one way a gateway community and a park can collaborate to
address many of the issues Superintendent Sholly is concerned about.

This economic connection is seen between Zion NP and the surrounding gateway communities. Implementation of
strategies to more effectively manage access at Zion National Park would likely impact the gateway communities,
however, these tools may provide long-term benefits to the gateway communities, rather than exacerbate any
stressors currently present, or create new stressors. The successes and challenges faced by Zion National Park do
not exist in a vacuum, and effectively managing the park to ensure that park resources and a quality visitor
experience are maintained, also impact the gateway communities. Unsustainable levels of high visitation at Zion
National Park may have short-term economic benefits now but will eventually lead to large and increasing costs for
both the park and the communities, whether that be infrastructure maintenance, environmental costs, or additional
time spent waiting to access key park destinations.

In Springdale, Utah, a major gateway community of Zion NP, it is estimated in 2015 that tourism-related
employment accounts for about 28% of total employment in the community, (National Park Gateway
Communities, the Outdoor Recreation Economy, and COVID-19, 2020). Gateway communities, particularly those
heavily reliant on tourism, are vulnerable to various shocks in the market (e.g. unsustainable visitation levels, or an
economic recession brought about by a pandemic that also limits travel). Gateway community economies are
partially reliant on decisions made outside of the community, like those made by the National Park Service, airline
companies, tour companies, and individual visitors. This reliance can manifest in a volatile local economy. At peak
visitation periods, a local economy can be booming, especially in a town like Springdale that has a significant
portion of employment dedicated to tourism. On the other hand, in off-season periods, or periods with lower
visitation, the local economy could experience short busts and force residents to seek other revenue streams or rely
on savings from previous seasons. Furthermore, “the potential and desired economic, social, cultural, political, and
environmental benefits that could come with the development of a viable tourism industry often fail to materialize
for protected area gateway communities” (Bennett, Lemelin, Koster, & Budke, 2011). Others have found economic
consequences of tourism development include “seasonal cash flows and employment, inequitable sharing of
financial benefits, centralization of profits, insignificant levels of visitation, economic expectations not realized,
ongoing reliance on outside sources of funding and support, and leakage of profit and employment” (ibid).
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An example of how to foster sustainable development is in the following excerpt,

“the process of tourism management should be holistic, which means that tourism development must be
integrated with the development of other economic areas in the region or country. Managing the
development of all forms of sustainable tourism, especially in areas of high environmental value, is to
consist mainly in properly controlling tourist traffic in time and space, creating zones for different types of
tourist penetration, and planning the necessary infrastructure adapted to the individual conditions of the
protected area” (Oleśniewicz, Pytel, Markiewicz-Patkowska, Szromek, & Jandová, 2020).

Managers at Zion National Park can begin to foster this type of sustainable development by implementing
managed access designed to ensure that park resources are sustained long into the future in line with more
sustainable visitation levels. In sum, there is potential for more sustainable economic development both within
Zion NP and the surrounding gateway communities—allowing for less volatile local economies and better capacity
to manage visitation levels by NPS and gateway communities.

The Symbiotic Relationship Between National Parks and Gateway Communities

Ultimately, if alleviated congestion (resulting from the implementation of a visitor use management plan) does
result in decreased economic benefits to the gateway community, there is reason to believe that these losses are not
a one-to-one ratio and that there are benefits beyond strictly economic that can result in benefits to the gateway
communities. Additionally, a visitor use management plan has the potential to allow for more sustainable economic
and social benefits in gateway communities over time. Sally Golub stated that the concept of “turn away demand”
may apply when reducing visitation to Zion National Park (Golub, 2020). Turn away demand is when individuals
or groups that would not normally visit a park due to overwhelmingly high levels of visitation and park congestion,
visit after the implementation of a visitor use management plan due to a reduction in congestion and improved
visitor experience. Golub explained that reducing visitation does not always accompany an equal change in
revenue losses. For example, Muir Woods visitation decreased by 15%, but concession revenues only dropped by
5%. Specifically for a destination with congestion issues, a decrease in visitation will mean that visitors will have
additional time to spend that would have otherwise been spent waiting in line, reducing the scarcity of a visitor’s
time when visiting Zion NP. One of the many ways that time could be used is shopping or dining or other activities
in a gateway community, potentially boosting spending for that local economy. Another example is the previously
mentioned Yellowstone National Park study that found an increase from $30 to $70 for entrance fees would result
in a $3.4 million reduction in visitor spending from visitors choosing not to visit (Sage, Nickerson, Miller, Ocanas,
& Thomsen, 2017). This loss in revenue would certainly impact a gateway community, but in percentage terms,
this would only be a reduction of ~0.6% in annual visitor spending (National Park Service, 2018). Additionally,
these losses in economic benefits to the gateway community will be attached with a higher quality of life for
citizens of these gateway communities, a cleaner environment, and a greater overall visitor experience, which
cannot be quantified but will certainly have a positive impact on the gateway community (McMahon & Propst,
1998).

For Zion National Park, it is reasonable to expect turn away demand as one of the results associated with an
implemented VUM plan in the park. This means that there is an opportunity to capture visitors that would not visit
Zion NP if it were more crowded. New visitors may be more eager to visit if they can expect a more comfortable
experience as a result of less congestion. These new visitors and the potential for a more fixed schedule may lead
to more time and money spent in the gateway communities. As stated above, if visitors spend two hours less daily
waiting, those could be two hours spent stimulating economies of the gateway communities. Additionally, as
discussed above, there would be community benefits to managing visitation to more sustainable levels, even within
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Zion’s gateway communities. In February of 2021, Senior Research Analyst Jennifer Leaver and Senior Research
Economist Levi Pace provided an Economic Analysis of Zion National Park Scenarios. In this analysis, they
examine proposed developments in the park and economic impacts to the surrounding communities of Kane
County and Washington County.

“However, due to its popularity, Zion and its surrounding communities have recently experienced
tourism-related impacts such as congestion, pollution, and overwhelmed infrastructure. As a result, Zion
stakeholders, including park managers, local business owners, nonprofit directors, and county leaders, have
been discussing park management ideas, including park and trail capacities, visitor dispersion,
infrastructure improvements, and other potential visitor experience enhancements,” (Leavier & Pace,
2021).

This analysis of park scenarios of Zion National Park illustrates that the park and the surrounding communities are
strongly intertwined and influence each other (both positively and negatively). As described in the quote below
focusing on the impact of national parks to rural areas, which is similar to the relationship between Zion NP and
gateway communities, gateway communities do not always have the necessary resources to accommodate high
visitation levels and the impacts of park decisions.

“This is especially noticeable in rural areas with high visitation rates, in these locations, “tourism has been
known to trigger a cascade of social, ecological, cultural, and economic changes not easily managed by
local residents.” (Bennett, Lemelin, Koster, & Budke, 2011; Stronza & Gordillo, 2008)

In the Kane County Municipal Building Authority and RDA meetings, impacts to both Zion NP and the adjacent
county are discussed along with potential remedies. For example, at the meeting on September 8, 2020, meeting
participants identified ways to engage with visitors to encourage stopping and spending time in the surrounding
communities as well as how current operations at Zion National Park will influence the decisions made in this
community.

The meeting identified ways for visitors to experience Zion National Park outside of official park boundaries,
specifically by building infrastructure to support the large numbers of visitors that travel through the communities.
The purpose of this infrastructure is shown in the quote below:

“The idea is to give people an opportunity to experience the park or a park like experience outside the park
and give them information about the park to further diversify utilization of the park and even utilization of
the east side of the park...This is a great way to protect the asset that we have which is Zion National Park
but to do it in a way that helps the park manage their congestion issues as well,”(Minutes of the Kane
County Municipal Building Authority and RDA Meetings, 2020).

The idea of supporting this type of infrastructure adjacent to the park in gateway communities acknowledges the
problems associated with congestion, potential economic losses associated with managed access, and potential
benefits for community members, visitors, and park managers that come from collaborative decision-making
processes between Zion NP and the adjacent gateway communities.
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Discussion

Explanation of Results
The two study objectives sought to inform the impacts to visitors and gateway communities from alleviating
congestion at a national park unit. In the first objective, our task was to estimate the benefits of alleviating
congestion through a reduction in visitation levels from 2019 to 2015 rates. Our analysis found that the total
reduction in travel time for visitors depends on how time spent in congestion is valued. If we value the price of
waiting in traffic at the low-end estimate of travel time saved, $10.23 per hour per person, the change will save
visitors ~$5.5 million. If we, instead, value the price of waiting in traffic at the high-end estimate of $17.56 per
hour, the change would save visitors ~$9.5 million in travel time saved. These figures provide significant evidence
that there is value in alleviating congestion. Of course, there are also costs associated with alleviating congestion
with fewer visitors entering the park, but the values calculated here express that there are potential offsets with
improvements to the visitor experience. Although these amounts would not be realized by each visitor monetarily,
these values would still be realized in the overall visitor experience. It can be noted that even a conservative
estimate of costs saved resulting from implementation of visitor use manage plan in Zion NP is considerable, and
even further, just the baseline costs of visitor congestion in 2015 with a less challenging scenario, indicate that a
visitor use management could aid in mitigation of costs, but that other strategies may also be necessary.

Our analysis only includes the wait times visitors experience entering the Zion Canyon Visitor Center and does not
include wait times associated with entering through the park entrance, the multiple shuttle stops throughout Zion
Canyon, and access to various popular sites within the park. Park experts provide anecdotal evidence that there are
additional wait times at these stops as well. In an attempt to capture these unrecorded wait times, we developed a
sensitivity analysis for wait times with three additional scenarios. Park staff suggested these are more than
plausible and it is not unrealistic to expect wait times to be even higher, particularly during holidays and weekends.
The three scenarios, 50%, 100%, and 200% increases in wait time, likely reflect more accurate wait times for a trip
to the park. For example, the 200% increase in wait times results in wait times of ~34 minutes in 2015 and ~51
minutes in 2019. Park staff suggested these are more than plausible and it is not unrealistic to expect wait times to
be even higher, particularly during holidays and weekends. Managing visitation to reduce wait time from about 51
minutes to about 34 minutes results in a low-end benefit estimate of ~$16.6 million and a high-end estimate of
~$28.6 million. This analysis estimates that alleviating congestion through managed access could result in a
significant increase to the overall visitor experience by spreading out visitation over time and reducing the negative
impacts of congestion at peak times in the park.

Our second objective examined case studies to explore how management decisions such as alleviating congestion
could economically impact the gateway community. We found three key themes. First, the relationship between
visitation and spending is likely much more complex than assuming an increase or decrease in visitation results in
the same increase or decrease in spending. Second, sustainable development of gateway communities can provide
more economic benefits to a gateway community than unlimited growth. Finally, the National Park Service at Zion
NP and the surrounding gateway communities are inextricably linked and collaboration between all those impacted
by a VUM plan is necessary for success.
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Implication of Results
The results reveal a baseline estimate of the costs associated with overwhelmingly high visitation levels in Zion
National Park. They also identify some of the nonmarket benefits associated with managing visitation levels and
reducing wait times at the Zion Canyon Visitor Center. The literature review and results show that visitor use
management plans, specifically in the context of managed visitation levels, can have direct and indirect benefits to
the visitors, park, and surrounding gateway communities.

Further research is necessary to fully quantify the benefits and costs of a VUM plan to Zion NP, its visitors, and the
gateway communities surrounding the park. This analysis provides a baseline estimate of those benefits and costs
based on visitation levels and wait times, and shows that a reduction in wait times associated with more actively
managing visitation could ultimately benefit Zion NP, other national parks with similar amenities (and crowding
issues), and their gateway communities. Furthermore, this project can inform future park policies and strengthen
the argument for implementing a visitor use management plan in Zion National Park and potentially other park
sites managed by NPS.

Limitations
A limitation of this project is the availability of wait time data for Zion National Park. Thus, this analysis provides
a conservative and lower bound estimation of the economic costs associated with visitor congestion. Additionally,
the costs calculated are only those associated with wait time experienced by visitors at the Zion Canyon Visitor
Center. It is important to note that there are other nonmarket and market benefits associated with decreasing wait
time through a VUM plan, and that costs experienced by visitors, park managers, and gateway communities are not
limited to the value of time spent to board a shuttle. Other impacts include environmental health, local economic
health, and the relationship between NPS and the gateway communities, and an improved visitor experience from
less crowded conditions.

It is recommended that more robust and detailed wait times (beyond daily averages) experienced by visitors be
included in future research, as well as an increased focus on additional nonmarket benefits associated with
managing access, in addition to reduced wait times. Additionally, a more comprehensive regression model that
includes the impacts of shifts in management strategies depending on the level of visitation, time of day, and time
of year, and weather events as explanatory variables could help determine more specific impacts of visitation and a
potential visitor use management plan.

Another limitation to this analysis is that our final value of time saved is derived from the Department of
Transportation’s Value of Travel Time Guidance. The value of travel time in a park unit may ultimately be different
than those used by the DOT.

A final limitation is that this analysis pulls from various NPS park units and non-NPS park units. Zion National
Park is a unique park, so benefits and costs associated with a VUM plan in other parks, although similar, not
perfectly comparable.
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Directions for Future Research
This report opens the door for future research topics. First and foremost, more research should be completed on the
costs of a visitor use management plan. Our study found that there are significant benefits from alleviating
congestion at Zion National Park for both the park and local communities but implementing a strategy to disperse
visitation throughout the day may discourage some visitors from attending. Further exploration into who would be
more likely or less likely to visit and their numbers would provide a more detailed analysis of the impacts of visitor
use management. Placing the costs of a visitor use management plan into context with other park management
decisions and NPS policies, more robust data collection and analysis on visitor wait times at multiple points in the
park could provide more support for decisions about visitor use management plans and other management
strategies.

Associated with how visitor use management will impact visitation, more focused analysis should be developed on
how visitation influences spending in a gateway community. We’ve established in this report that the ties between
visitation and spending are complex and that there is evidence that the relationship is not necessarily negative or
1:1. However, a more specific evaluation of this relationship would provide stronger confirmation that a visitor use
management plan will not financially harm gateway communities.

Research on how visitors use their additional time should also be studied. Evaluating how visitors at recreational
sites that have implemented visitor use management strategies use their additional time could provide more support
for our assertion that they will spend more time in the gateway communities stimulating their economies.
Additionally, further research should analyze the sensitivity of time saved at national parks to provide an answer to
how much time must be saved from a visit for a visitor to spend more time in a gateway community. Calculating
this would provide a more accurate representation of the costs and benefits from the proposed congestion
alleviations.

One research suggestion that may cover all of these topics is an analysis of COVID-19’s impact on national parks.
In accordance with public health guidance, Zion National Park implemented a timed-entry reservation system in
2020. Although this is not a perfect comparison of how a timed-entry reservation system influence a park and its
surrounding community as there are many unique factors at play due to the pandemic, studying gateway
community revenues and visitation rate changes before and after the implementation of visitor use management
may provide powerful insight into its effects.
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Conclusion
This analysis serves two main purposes. First, to estimate a lower bound of the value from alleviating congestion at
Zion National Park. Second, to study the potential impacts alleviating congestion can have on a park’s gateway
communities. We find that park visitors experience significant dollar-value savings from reducing wait times
possibly through strategies to proactively manage visitor access through a VUM plan. A sensitivity analysis
predicts this savings could range between $5 million and $29 million annually. The benefits of managing visitation
at Zion NP through a VUM plan may also be seen in the gateway communities. Our analysis in Objective 2 finds
less congestion may lead to more time spent visiting gateway communities, with visitors spending more money in
the local economy rather than rushing to avoid long wait times.

A national park and its surrounding communities exhibit an interdependent relationship; this is true for Zion
National Park and the adjacent gateway communities as well. The park infrastructure that supports the park and
communities, NPS staff, and visitors are often main drivers of the economy in gateway communities. At the same
time, gateway communities provide many services that benefit the park’s visitors and the park itself. They also
create a unique atmosphere that contributes to a meaningful and enjoyable national park experience for visitors.
Our report finds that the management decisions designed to proactively manage visitation at the park level can
result in positive benefits to the park, park visitors, and the gateway community, as well as sustainable growth of
the area and local economy, and fulfillment of the NPS mission.
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