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executive summary
The creation and subsequent downsizing of Bears 
Ears National Monument has been one of the most 
publicized and politicized land management decisions 
within the state over the past decade. However, 
relatively little research has been conducted to 
determine if, and to what extent, the creation of 
the monument impacted outdoor recreation and 
recreation-related industries within the county. 
Now, more than three years after the monument 
was created, there are sufficient data to take a 
retrospective look at the influence of the monument. 
The purpose of this research is to evaluate the 
influence of Bears Ears National Monument on 
outdoor recreation and industries related to outdoor 
recreation in San Juan County, Utah. The data and 
analysis reported here suggest:

1.	The creation of the monument has most likely 
caused a long-term increase in the volume of 
outdoor recreation occurring within the county.

2.	The governor’s “Stay Safe, Stay Home” directive 
is associated with a nearly 50-percent decrease 
in outdoor recreation participation within the 
county relative to the historical average.

3.	Several outdoor recreation-related industries 
have grown since Bears Ears National monument 
was created. 

Collectively, the analysis suggests the creation of 
Bears Ears National Monument has led to a substantial 
and persistent shift in the volume of outdoor 
recreation occurring within San Juan County. The 
results also suggest the creation of the monument 
has positively influenced several, but not all, of the 
county’s outdoor recreation-related industries. Local 
efforts to increase the amount of outdoor recreation 
occurring within the county should be paired with 
economic programs that allow outdoor recreation-
related industries within the county to capitalize on 
subsequent increases in visitation. The industries 
which have grown with the incfrease in visitation 
(i.e., retail trade, professional, scientific, and technical 
services, and food services and drinking places) are 
well poised to grow if tourism development efforts are 
successful in attracting more visitors.
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purpose
The purpose of this research is to evaluate the 
influence of Bears Ears National Monument on 
outdoor recreation and industries related to outdoor 
recreation in San Juan County, Utah. The creation 
and subsequent downsizing of the monument has 
been one of the most publicized and politicized land 
management decisions within the state over the 
past decade. However, relatively little research has 
been conducted to determine if, and to what extent, 
the creation of the monument impacted outdoor 
recreation and recreation-related industries within 
the county. Now, more than three years after the 
monument was created, there are sufficient data 
to take a retrospective look at the influence of the 
monument. Specifically, this report utilizes 16-years 
of data from social media to quantify the volume of 

outdoor recreation within the county. The report also 
uses six years of quarterly economic data to evaluate 
the influence the creation of the monument has had 
on industries related to outdoor recreation within the 
county. The specific objectives of the analysis were to:

1.	Determine the extent to which the volume of 
outdoor recreation changed after the creation of 
Bears Ears National Monument; 

2.	Determine the extent to which industries related 
to outdoor recreation have changed after the 
creation of the monument; and

3.	Determine if the volume of outdoor recreation 
occurring within San Juan County affects 
industries related to outdoor recreation within 
the county.

methods

Data Collection

Social Media

Social media are quickly becoming an acceptable 
method of quantifying the volume of outdoor 
recreation use in parks, protected areas, and public 
lands (Teles da Mota & Pickering, 2020). Flickr, a 
photo-sharing platform preferred by landscape and 
nature photographers, is the most common platform 
used for investigations into visitations patterns in 
and around parks, protected areas, and public lands 
(Wilkins et al., in review). Recent research within 
Utah has found social media from the Flickr platform 
capture approximately three-fourths of the variation 
in annual visitation to federally-managed lands (Zhang 
et al., in review). Social media have also been validated 
against reported visitation to parks, protected areas, 
public lands and private recreation destinations in 
numerous studies across the globe (see Teles da Mota 
and Pickering (2020) and Wilkins et al. (in review) for 
comprehensive reviews).

All geotagged social media shared on the Flickr 
platform from within San Juan County was acquired 
using the platform’s API. In addition to being 

geotagged, these data are timestamped with the exact 
time the photograph was taken. Data were aggregated 
to the month and averaged across all months within 
each period of analysis (described below). Prior to 
analysis, all social media were reduced to only include 
one photo, per user, per day (i.e., a photo-user-day 
(PUD)). This metric is used to reduce the possibility of 
measurement error originating from any one individual, 
or a group of individuals, posting substantially more 
photographs than other users on the platform. The 
PUD metric is well-established in research using social 
media to quantify the volume and spatial patterns of 
outdoor recreation use (Wilkins et al., in review).

Periods of Analysis. All photographs taken during the 
10-year period spanning January 1, 2004 – December 
31, 2013 serve as a baseline against which subsequent 
shifts in photo sharing (i.e., outdoor recreation use) 
were assessed. Photographs taken in two three year 
windows before (January 1, 2014 – December 28, 
2016) and after (December 29, 2016 – December 31, 
2019) the creation of the monument serve as equal 
points of comparison against the baseline period.
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Three other periods of analysis were created to 
address secondary research questions; these included: 
the period between the creation of the monument 
and its downsizing (December 29, 2016 – December 
4, 2017); the period between the monument’s 
downsizing and the beginning of Utah Governor Gary 
Herbert’s “Stay Safe, Stay Home” recommendation 
(December 29, 2016 – March 26, 2020); and 
the period between the “Stay Safe, Stay Home” 
recommendation and the last day data were collected 
(March 26, 2020 – June 30, 2020). All periods of 
analysis are detailed in Figure 1. Maps of the location 
and size of both the original, and revised, boundaries 
for Bears Ears National Monument are provided in 
Appendix A.

Economic Indicators

Data from the U.S. Bureau of Labor Statistics’ 
Quarterly Census of Employment and Wages were 
used to quantify economic activity within San Juan 
County. These data include:

1.	The average number of employees in each 
establishment;

2.	The total number of establishments;

3.	Total payroll; and

4.	The average monthly wage for employees.

Each of these four indicators are collected and 
reported by the Bureau of Labor Statistics following 
the North American Industry Classification System 
(NAICS). Quarterly data were collected between 
2014-Q1 and 2019-Q4 for all industries for which 
data were available. The full listing of these industries 
is provided in Appendix B. The following industries are 
characterized as recreation-related:

1.	Construction (NAICS 23);

2.	Construction of Buildings (NAICS 236);

3.	Retail Trade (NAICS 44);

4.	Food and Beverage Stores (NAICS 445);

5.	Gas Stations (NAICS 447);

6.	Real Estate and Rental and Leasing (NAICS 53);

7.	Professional, Scientific, and Technical Services 
(NAICS 54); and

8.	Food Services and Drinking Places (NAICS 722).

Data Analysis

Shifts in the Volume of Outdoor Recreation

Mean monthly PUDs were normalized as a proportion 
of all photos shared within Utah to control for the 
popularity of the Flickr platform over the study 
period. We compared normalized mean monthly 
PUDs for each period of analysis with the baseline 
period (January 1, 2004 – December 31, 2013) to 

Figure 1. Periods of analysis used in the investigation.
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determine the extent to which the volume of outdoor 
recreation changed after the creation of Bears Ears 
National Monument. The comparison of the period 
between the creation of the monument and its 
downsizing (December 29, 2016 – December 4, 
2017) and the baseline period is a test on whether 
or not the creation of the monument at its original 
size influenced the volume of outdoor recreation to 
the county. A subsequent comparison of the period 
between the monument’s downsizing and early 2020 
and the baseline period is a test on whether or not 
reducing the size of the monument influenced the 
volume of outdoor recreation within the county. 
Finally, the comparison between the beginning of 
Utah Governor Gary Herbert’s “Stay Safe, Stay Home” 
recommendation and the day last day data were 
collected, and the baseline period serves as a test of 
how much the recommendation influenced the volume 
of outdoor recreation within the county.

Changes in Recreation-Related Industries

Mean quarterly values for each of the four economic 
indicators were compared before (2014-Q1–2016-Q4) 
and after the monument was created (2014-Q1–
2016-Q4). Unpaired two-sample t-tests were used to 
determine statistically significant differences.

  

The Volume of Outdoor Recreation and Economic Activity 
in Recreation-Related Industries

The volume of outdoor recreation occurring within 
any county results in indirect economic effects to 
a variety of industries, most often those industries 
which specifically cater to outdoor recreationists 
(e.g., gas stations, food services, etc.). A series of 
AutoRegressive Moving-Average with Exogenous 
inputs statistical models (ARMAX) were used to 
test the significance of these economic effects. 
These models examine the relationship between an 
exogenous input (the volume of outdoor recreation use 
in our case) and a dependent variable (an economic 
indicator) while accounting for the past values of the 
dependent variable and observed or systematic error 
(Box-Steffensmeier et al., 2014).
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Shifts in the Volume of Outdoor Recreation

The summary statistics characterizing the volume of 
outdoor recreation in San Juan County throughout 
the study period are shown in Table 1 and Figure 2. 
The spatial distribution of outdoor recreation activity 
within the county is shown in Figure 3. The mean 
monthly PUDs for the baseline period (January 1, 2004 
- December 31, 2013) was 143.6, just over 2-percent 
of all the photos shared within the state. In the three 
years leading up to the creation of the monument, this 
proportion increased by 33-percent. The three years 
subsequent to the formation of the monument saw 
outdoor recreation activity increase by 72-percent. 
The data also show a 42-percent increase in outdoor 
recreation participation in the period of time between 
when the monument was created (December 28, 
2016) and when its size was reduced less than one 
year later (December 4, 2017). In the time between 
when the size of the monument was reduced to 
early 2020, the data show an 85-percent increase in 
visitation relative to the baseline period.

These findings suggest the formation of the monument 
does appear to have resulted in a substantial shift 
in the total volume of outdoor recreation occurring 
within the county, an increase of 72-percent relative 
to the baseline period. A comparison of the three years 
before and after the creation of the monument shows 
a 29-percent increase in the total volume of outdoor 
recreation occurring within the county. Importantly, 
the findings also suggest that the monument did 
generate a temporary increase in outdoor recreation 
activity in the months following its creation (Figure 3).

Data from the most recent period of analysis, since 
Utah Governor Gary Herbert issued the “Stay Safe, 
Stay Home” directive on March 26, 2020, show a 
sharp decline in the amount of outdoor recreation 
within the county. More specifically, the data suggest 
a nearly 50-percent decrease in the amount of 
outdoor recreation occurring within the county since 
the directive was issued. This notable and significant 
decrease is expected given the large proportion of 
outdoor recreationists who originate from outside the 
county borders.

results
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Figure 2. Monthly photo-user-days in San Juan County as a proportion of all photos 
shared within Utah (January 1, 2004 - June 30, 2020).
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Figure 3. Spatial distribution of photo-
user-days in San Juan County (January 
1, 2004 - June 17, 2020). The three 
panels show the spatial distribution 
of photo-user-days before (January 1, 
2004 – December 28, 2016; Panel A) 
and after (December 29, 2016 – June 
17, 2020; Panel B) the monument was 
created as all as all data combined 
(January 1, 2004 – June 17, 2020; 
Panel C).
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Changes in Recreation-Related Industries

Economic indicators for the outdoor recreation related 
industries in the county that may have been impacted 
by the creation of the monument are summarized in 
Table 2. Differences between the three-year window 
before and after the creation of the monument for 
each indicator are also presented in Table 2; only 
significant differences are discussed here.

The number of general construction and building 
construction businesses decreased significantly after 
the creation of the monument (Figures 5 and 6). While 
there was a significant difference in the number of 
construction establishments after the monument 
was created, this difference does not appear to be 
economically meaningful as neither the county’s total 
payroll nor its mean monthly wages in construction 
declined significantly over the same period of time.

Figure 4. Quarterly photo-user-days in San Juan County as a proportion of all photos 
shared within Utah (January 1, 2014 - Dec 31, 2019).
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Figure 5. Quarterly indicators for the construction industry in San Juan County (2014 
– 2019).

Figure 6. Quarterly indicators for the building construction industry in San Juan 
County (2014 – 2019).
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Figure 7. Quarterly indicators for the retail trade industry in San Juan County (2014 – 
2019).

Figure 8. Quarterly indicators for the real estate industry in San Juan County (2014 – 
2019).
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The retail trade industry of San Juan County has 
grown since the creation of the monument (Figure 7). 
The total number of retail trade businesses increased 
from 29.6 to 33.1, total payroll increased by just over 
$125,000 and mean monthly wages has increased to 
nearly $1,500; all of these increases were statistically 
significant.

The number of food and beverage stores within the 
county has increased from 5.0 to 5.9 since the creation 
of the monument. However, this increase does not 
appear to be economically meaningful as neither total 
payroll or mean wages increased significantly (Table 
2). Similarly, there has been a significant increase in 
wage earnings at gas stations within the county since 
the creation of the monument. However, neither 
total payroll nor the total number of gas stations has 
increased (Table 2).

The county’s real estate, rental, and leasing industry 
has become smaller since the creation of the 
monument, with the number of businesses declining 
from 22.3 to 18.9, mean employment per business 
declining by 0.5, and total payroll decreasing by 
$13,342 (Table 2, Figure 8).

The professional, scientific, and technical services 
industry has grown since early 2017 with the total 
number of businesses increasing by 4.0, total payroll 
increasing by nearly $250,000 and mean monthly 
wages increasing by $2,287 to over $6,221 (Table 2, 
Figure 9).

Of all the outdoor recreation related industries 
evaluated, food services and drinking places has grown 
the most since the monument was created. The mean 
number of employees per business in this industry has 
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Figure 9. Quarterly indicators for the professional, scientific, and technical services 
industry in San Juan County (2014 – 2019).

Figure 10. Quarterly indicators for the food services and drinking places industry in 
San Juan County (2014 – 2019).
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increased by 88.0, the total number of businesses has 
grown by 1.8, monthly payroll has more than doubled 
to nearly $1.3 million, and mean monthly wages have 
increased by nearly $500 to $1,581 (Table 2, Figure 
10).

The Volume of Outdoor Recreation and Economic 
Activity in Recreation-Related Industries

The final piece of analysis looks to determine which 
of the significant shifts in San Juan County’s outdoor 
recreation economy (Table 2) are associated with the 
volume of outdoor recreation occurring within the 
county’s borders. Table 3 presents the results of 17 
time-series regression models in which the monthly 
value of an economic indicator is predicted by the 
monthly volume of outdoor recreation occurring within 
the county on that month. The models also control for 
economic momentum by including the trailing values 
(i.e., the previous months) of an indicator as additional 
predictors of a current month’s value. Only 7 of the 
17 models suggest a significant relationship between 
the volume of outdoor recreation occurring within 
the county and the economic activity in outdoor 
recreation-related industry.

The number of general construction establishments 
was positively and significantly correlated with the 
volume of outdoor recreation occurring within the 
county (Table 3). This is most likely not a causal 
relationship, but a byproduct of the fact both 
construction businesses and outdoor recreation follow 
a similar seasonal pattern.

Average monthly wages in both the county’s retail 
trade businesses and the county’s gas station was 
positively and significantly correlated with the volume 
of outdoor recreation occurring within the county 
(Table 3). These relationships may be causal as more 
outdoor recreationists demand more services from 
retail shops and fuel for their vehicles, causing those 
businesses to require their employees to work more 
hours.

The number of food and beverage stores within the 
county was positively and significantly related to the 
volume of outdoor recreation occurring within the 
county. The demand for these types of establishments 
by outdoor recreationists does appear to be positively 
affecting growth within the industry.
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Average monthly employment and total monthly 
payroll in the real estate industry was negatively and 
significantly correlated with the volume of outdoor 
recreation occurring within the county (Table 3). 
Realtors do not seem to be experiencing an increased 
demand from out-of-county visitors who are also 
participating in outdoor recreation during their visit to 
the county.

Finally, average employment per establishment that 
offers professional, scientific, and technical services 
was positively and significantly correlated with the 
volume of outdoor recreation occurring within the 
county (Table 3). This finding offers support for the 
argument that outdoor recreationists employed in this 
industry are choosing to relocate to San Juan County. 
The professional, scientific, and technical services 
industry is often associated with employees who are 
younger, and can work remotely (Florida, 2005).

The creation and subsequent downsizing of Bears 
Ears National Monument have been some of the 
most significant, if not the most significant, land 
use decisions in Utah over the past decade. These 
decisions have been met with both jubilant support 
and criticism. They were made, by and large, without 
any information or research into how they might 
affect the quality of outdoor recreation opportunities 
offered within San Juan County or the area’s outdoor 
recreation-related industries. Now, with more than 
three years of economic data, there is a sufficient 
amount of information to take a retrospective look at 
the formation of the monument and its influence on 
outdoor recreation and the outdoor recreation-related 
industries of San Juan County. The data and analysis 
reported here suggest:

1.	 The creation of the monument has most likely 
caused a long-term increase in the volume of 
outdoor recreation occurring within the county. 
We observed a 72-percent increase in the 
outdoor recreation participation in the three 
years following the creation of the monument in 
late 2016, this is relative to a 10-year baseline 
period spanning 2004-2013. A comparison of 
the three years before and after the creation of 
the monument shows a 29-percent increase in 
the total volume of outdoor recreation occurring 
within the county.

2.	 The governor’s “Stay Safe, Stay Home” directive 
is associated with a 90-percent decrease in 
outdoor recreation participation within the 
county relative to the historical average. A large 
majority of outdoor recreationists who participate 
in outdoor recreation within San Juan County 
come from outside the county’s borders. The data 
presented here illustrate the magnitude to which 
the statewide lockdown, and possibly concerns 
about overwhelming rural healthcare systems 
and services, have impacted outdoor recreation 
opportunities in San Juan County.

3.	 Several outdoor recreation-related industries 
have grown since Bears Ears National monument 
was created. Retail trade, professional, scientific, 
and technical services, and the food services 
industries have all experienced significant and 
positive economic expansion in the three years 
after the monument was created. This growth may 
be attributable to business owners responding 
to either a perceived increase in the number of 
outdoor recreationists visiting the county, or the 
observed increase in outdoor recreationists willing 
to spend more money during their visits to the 
county. This finding should be received as good 
news for local leaders who are actively working to 
expand, and advocate for, businesses that support 
outdoor recreation within the county. 

discussion
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references

The analysis also found other outdoor recreation 
related industries (general and building 
construction, food and beverage stores, gas 
stations, and real estate, rental, and leasing, gas 
stations) have maintained levels of economic 
activity that are consistent with the three-year 
period before the monument was created. 
Future growth in these industries within San 
Juan County would likely require an influx in 
the number on amenity migrants to the county. 
Amenity migration to gateway and natural 
amenity regions has led to economic growth 
in other regions throughout the West (Green 
et al., 2005). However, San Juan County has 
experienced persistent out-migration in recent 
decades so this may not be a likely scenario in 
the near future (Hjerpe et al., 2020).

Collectively, the analysis presented here suggests 
the creation of Bears Ears National Monument has 
led to a notable increase in the volume of outdoor 
recreation occurring within San Juan County. The 
results also suggest the creation of the monument 
has positively influenced several, but not all, of the 
county’s outdoor recreation-related industries. This 
latter finding is consistent with previous research on 

the economic consequences of other landscape-scale 
national monuments (Jakus & Akhundjanov, 2019; 
Walls et al., 2020). Municipal and county leaders can 
take some solace from the finding that several of the 
county’s outdoor recreation-related industries have 
grown. Local efforts to increase the amount of outdoor 
recreation occurring within the county should be 
paired with economic programs that allow outdoor 
recreation-related industries within the county to 
capitalize on subsequent increases in visitation. The 
industries which have grown with the increase in 
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Map of land ownership in 
San Juan County (A) with the 
original (B) and reduced (C) 
boundaries for Bears Ears 
National Monument.
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appendix b
List of All Industries For Which a Complete Time-Series of Quarterly 
Data are Available for San Juan County, Utah (2014-2019).
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