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Abstract

The COVID-19 pandemic caused uneven employment losses and recovery across tourism
economies. Using county-level Quarterly Census of Employment and Wages data for
2010-2023, we estimate a 2020 third-quarter decline index and recovery indexes for
2021-2023, each benchmarked against national leisure and hospitality (L&H) employment
change. In the full sample, a one-percentage-point higher 2019 L&H employment share was
associated with a 0.0127 lower 2020 decline index and a 0.0495 lower 2021 recovery index.
Pollution and population density were also negatively associated with both outcomes,
whereas the share of second homes was positively associated with 2021 recovery. Natural
amenities were positively associated with 2021 recovery. Social capital was not significant
in the 2020 decline or 2021 recovery full sample but was negatively associated with decline
and recovery in metro counties. The findings show that regional tourism employment
resilience is shaped by economic dependence, environmental quality, settlement patterns,
and amenity-based tourism resources. These are sustainability-relevant regional conditions,
although the employment indexes do not directly measure sustainability outcomes. Policies
should combine economic diversification with environmental protection and place-specific
urban and rural resilience strategies.

Keywords: regional tourism; sustainable tourism development; leisure and hospitality;
economic resilience; COVID-19

1. Introduction

Government statistics and early analyses show that tourism employment was severely
disrupted during the early COVID-19 pandemic [1-3]. In the United States, leisure and
hospitality (L&H) employment declined by more than half at the onset of the shock [1].
The effects were uneven across activities and places. Cruise-dependent destinations were
especially exposed [4], whereas outdoor recreation participation increased as many travelers
sought less crowded settings [5,6]. Consistent with these shifts, remote and rural counties
often experienced smaller L&H employment losses than densely populated counties [1,7].

Economic resilience is an economy’s capacity to absorb a shock and subsequently
recover [8]. In this study, sustainable regional tourism resilience refers to the capacity of a
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regional tourism system to withstand and recover from disruption while maintaining the
economic viability, community conditions, and environmental resources on which tourism
depends. Our dependent variables measure L&H employment resilience, not sustainability
outcomes directly. The economic, social, and environmental covariates instead represent
regional conditions that may support or constrain a more sustainable recovery [9-11].

Most tourism-resilience research has emphasized firms, organizations, or individual
destinations, and U.S. county-level studies have generally covered either earlier recessions
or short pandemic windows [1,4]. We extend the literature by using county data from 2010
through 2023 to distinguish immediate shock resistance from subsequent recovery; examin-
ing economic, social, and environmental determinants; testing heterogeneity across metro,
nonmetro, recreation, and non-recreation counties; and evaluating spatial, detrended, and
annual employment robustness. The analysis therefore identifies regional conditions asso-
ciated with tourism employment resilience while maintaining a clear distinction between
resilience and broader sustainability outcomes.

2. Theoretical Background and Hypotheses
2.1. Economic Resilience

Regional economic resilience is commonly understood as the ability to resist, recover
from, and adapt to shocks while maintaining essential functions and longer-term devel-
opment prospects [12,13]. Stability-oriented approaches emphasize the magnitude of an
initial decline and the speed of rebound [4,8,14], whereas adaptation-oriented approaches
emphasize whether a region returns to, departs from, or improves upon its pre-shock
trajectory [13,15]. These perspectives are complementary: resistance captures short-run
exposure, while recovery performance captures different dimensions of adjustment.

Tourism dependence can increase vulnerability because a large share of local employ-
ment is directly exposed when travel demand decreases. Watson and Deller [4] found
that tourism dependence reduced county resilience during the Great Recession, while
Han et al. [1] found larger early-pandemic losses in more tourism-dependent and densely
populated counties. These findings motivate the expectation that a larger pre-pandemic
L&H employment share reduced both initial shock resistance and subsequent recovery.

2.2. Tourism Recovery Following COVID-19

Tourism resilience operates at multiple levels, including tourism systems and des-
tinations, organizations and networks, and workers and residents [16-18]. Neverthe-
less, regional evidence remains limited. Studies of the Great Recession found that some
recreation-oriented and rural regions benefited when travelers substituted lower-cost do-
mestic and nature-based trips for more expensive travel [4,15]. Gaki and Koufodontis [19]
similarly documented variation in tourism-region performance during economic crises.

COVID-19 intensified the importance of spatial context. Research documented sub-
stantial short-run tourism losses but comparatively stronger subsequent recovery in many
counties, with pronounced geographic clustering [1,20]. Other studies emphasized organi-
zational transformation, resident attitudes, and community adaptation [16,21,22], but they
did not jointly estimate a short-run decline and multi-year recovery together with regional
economic, social, and environmental determinants.

2.3. Sustainable Regional Tourism Resilience

Resilience and sustainability are related but distinct concepts. Resilience concerns the
capacity to withstand and adapt to disturbance, while sustainability concerns the long-term
balance of economic viability, social well-being, and environmental integrity [23]. The
pandemic renewed calls to reduce the social and environmental costs of mass tourism and
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to pursue recovery strategies centered on people, planet, and prosperity [24-29]. A resilient
employment path can support sustainable development by preserving local economic
capacity, but it does not demonstrate sustainability unless environmental and community
outcomes are also considered.

Accordingly, we examine sustainability-relevant regional conditions rather than claim-
ing to measure sustainability itself. Pollution and crime represent environmental and
social disamenities; natural amenities and second homes capture recreation-oriented as-
sets and seasonal tourism; unemployment, income, education, and tourism dependence
describe economic and human-capital conditions; and social capital captures community
organizational capacity. The framework is consistent with multi-scale tourism research
that emphasizes interactions among economic, social, institutional, and natural forms of
capital [29-31].

2.4. Research Gap and Hypotheses

Existing studies therefore leave three connected gaps. First, most research focuses on
firms or individual destinations rather than comparable regional units such as U.S. counties
used in our study. Second, many COVID-19 studies cover only the initial shock or an early
recovery window, while we extend our analysis to a longer period. Third, few studies
combine short- and longer-term employment-resilience measures with economic, social,
and environmental county characteristics. We address these gaps using 2010-2023 county
data to assess decline and recovery.

H1. A higher pre-pandemic L&H employment share is associated with lower shock resistance and
weaker subsequent recovery.

H2. Better environmental quality and stronger nature- and recreation-based amenities are associated
with greater tourism employment resilience.

H3. Stronger socioeconomic and community capacity—reflected in lower unemployment and
crime and higher income, education, and social capital—is associated with Qreater tourism
employment resilience.

H4. The determinants of tourism employment resilience differ between metro and nonmetro counties
and between recreation and non-recreation counties, with lower-density and recreation-oriented
places expected to perform relatively better during the COVID-19 shock.

3. Methodology

We first assembled county-level L&H employment and regional covariates. We then
constructed indexes of the 2020 employment decline and recovery through 2023, estimated
cross-sectional regression models with regional fixed effects and robust standard errors,
and evaluated heterogeneity and robustness using county subsamples, spatial models, a
detrended measure, and annual employment data.

3.1. Data and Variables

County-level L&H employment was obtained from the Quarterly Census of Employ-
ment and Wages (QCEW) for 2010-2023. QCEW is well suited to this analysis because it
is based on employer administrative records, applies consistent industry classifications,
reports employment at the county level, and supports comparisons of the same industry
and geography over time. These features are preferable to small-sample survey estimates
for measuring localized employment changes. QCEW excludes some self-employment,
may suppress observations to protect confidentiality, and may be revised.
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The principal analysis uses third-quarter employment. Q3 was selected before esti-
mation because it includes July and August, major tourism months in the United States,
and permits the same seasonal period to be compared across years [32]. The baseline
period is 20102019, the initial decline is measured from 2019 Q3 to 2020 Q3, and recovery
is measured from 2019 Q3 to 2021, 2022, and 2023 Q3. As a broader seasonality check,
Appendix A Tables A8 and A9 re-estimate the 2020 decline and 2021 recovery models using
the mean of all available quarterly observations within each year.

The covariates were measured before or near the pandemic and were selected from
the regional-resilience and sustainable-tourism literature. Natural amenities, rurality,
unemployment, and population density came from the U.S. Department of Agriculture;
pollution and crime came from the National Neighborhood Data Archive; social capital
came from the updated county index developed by [33]; and household income, bachelor’s-
degree attainment, and second-home prevalence came from the American Community
Survey. Pre-pandemic L&H employment share captures tourism dependence. The natural-
amenity index is unavailable for Alaska and Hawaii, so the regression sample is limited to
the contiguous United States.

Table 1 presents descriptive statistics. Figures 1 and 2 show the sharp 2020 fall in
the L&H employment share and employment level, followed by recovery through 2023.
Figure 3 maps the 2020 decline index. Counties with stronger relative performance were
widely distributed in the interior United States, while many coastal counties and counties
in Alaska and Hawaii experienced larger declines. These descriptive patterns motivate the
regression analysis for associations, but we do not interpret the results as causal estimates.
Figure 4 shows the recovery index and Figure 5 shows the detrended recovery index.

Table 1. Summary statistics.

Variable Obs Mean Std. Dev. Min Max
Decline index 2020 3042 0.51 0.54 —2.39 5.8
Recovery index 2021 3047 0.76 1.76 -5.84 37.96
Recovery index 2022 3037 1.25 5.53 —18.48 94.51
Recovery index 2023 3039 21.59 140.49 —418.1 2072.1
Detrended recovery index 2021 3021 0.62 1.13 —6.24 16.87
Detrended recovery index 2022 3014 0.64 1.51 —9.06 17.54
Detrended recovery index 2023 3015 0.62 2.24 —12.94 20.65
L&H emp. share 2019 (%) 3053 13.63 7.83 0.45 91.29
Natural amenity 3107 0.05 2.28 —6.4 11.17
Pollution site per 1k sqmile 3136 12.01 28.37 0 554.53
Crime per 1k pop. 3133 30.24 21.22 0 429.52
Social capital 3141 0 1.26 —3.18 21.81
Non-adjacent metro 3142 0.3 0.46 0 1
1k pop. per sqmile. 2019 3133 0.23 1.27 0 48.23
Median household income ($1k) 3139 55.73 14.49 24.73 151.81
Unemployment rate 2019 3139 3.94 1.45 0.8 20.9
% of bachelor 2015-2019 3139 21.98 9.57 0 77.6
Second homes (%) 3139 7.49 10.29 0 84.18

Note: Sample includes all 50 U.S. states and the District of Columbia. Data are from QCEW, USDA, NaNDA,
ACS, and [33]. All the decline, resilience, and net resilience indexes are based on Q3 L&H employment data.
L&H emp. pct share 19 represents the percentage share of employment in the Leisure and Hospitality sector in
2019; Natural amenity measures the physical characteristics of an area (e.g., climate, topography, water area);
Pollution per 1k sqmile indicates pollution density per 1000 square miles; Crime per 1k pop. shows crime rate
per 1000 population; Social capital index measures the strength of social networks and community engagement;
Non-adjacent metro is a binary indicator for areas not adjacent to metropolitan areas; 1k pop. per sqmile represents
population density as thousands of people per square mile; Median household income is measured in thousands
of dollars; Unemployment rate 19 represents the county unemployment rate in 2019; % of bachelor 15-19 shows
the percentage of population aged 15-19 with a bachelor’s degree; % Second Home Share indicates the percentage
of housing units classified as second homes.
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Figure 1. Time trend for L&H employment percentage share 2010-2023. Source: Authors’ calculations
using QCEW data.
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Figure 2. Time trend for L&H employment in one thousand 2010-2023. Source: Authors’ calculations
using QCEW data.
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Figure 3. L&H decline index 2020. Source: The definition of the decline index is reported in
Equation (2). Authors’ calculations using QCEW data.
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Figure 4. L&H recovery index 2021. Source: The definition of the resilience index is reported in
Equation (3). Authors’ calculations using QCEW data.
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Figure 5. Detrended L&H recovery index, 2021. Source: The definition of the detrended recovery
index is reported in Equation (4). Authors’ calculations using QCEW data.

3.2. Decline and Recovery Measures

We estimate the following county-level model, where the dependent variable is either
the decline index or a recovery index and the explanatory variables are measured before
the pandemic:

Index; = Bo+ ,BlL&H_sharelZOlg + BoXi+ ¢ 1

Following prior work on normalized regional-resilience measures [12,13,34,35],
Equation (2) defines the 2020 decline index by comparing each county’s 2019-2020 Q3
L&H employment change with the national change and normalizing the difference by the
national change.
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A larger decline-index value indicates that a county experienced a smaller employment
decline relative to the nation. Equation (3) applies the same national benchmarking to
the change from 2019 Q3 to each recovery year. A larger recovery-index value indicates
stronger L&H employment performance relative to the national change.
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Similar to [1], we first define our resilience index as the quarter-to-quarter (2019
Q3-2021 Q3) percentage change in L&H employment, presented in Equation (3), normal-
ized by the national changes. To assess longer-term resilience, we also analyze data from
2022 and 2023 Q3, using the same 2019 Q3 as the base quarter for comparison.

Because the normalized recovery index does not account for different pre-pandemic
county growth paths, Equation (4) provides a detrended robustness measure. It subtracts
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the county’s 2010-2019 compound annual growth rate from its post-2019 growth rate and
then normalizes the difference by the corresponding national value. We treat this detrended
index as a robustness measure.
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3.3. Regression Model and Estimation Strategy

We estimate Equation (1) by ordinary least squares with heteroskedasticity-robust
standard errors, and Census-region fixed effects for the Northeast, Midwest, South, and
West. The initial L&H employment share captures tourism dependence and a potential
convergence effect. The remaining covariates measure natural amenities, pollution, crime,
social capital, remoteness, population density, household income, unemployment, educa-
tion, and second-home prevalence. The estimates identify conditional associations and are
not interpreted as causal effects.

We first estimate the full sample for the entire U.S. We then estimate the same specifi-
cation separately for metro and nonmetro counties and for recreation and non-recreation
counties. These splits were selected before examining the estimates because pandemic
travel behavior plausibly differed by density, metropolitan access, and the presence of
recreation-based tourism assets. The recreation classification follows the U.S. Department
of Agriculture Economic Research Service. In robustness checks, we add spatial-lag and
spatial-error models, the detrended index in Equation (4), and annual employment versions
of the 2020 decline and 2021 recovery specifications.

4. Results
4.1. Full-Sample Results Across Years

The mean recovery index rose from 0.76 in 2021 to 1.25 in 2022 and 21.59 in 2023
(Table 1). Table 2 reports the full-sample regression results across the four core outcomes.
Consistent with H1, the 2019 L&H employment share was negative and statistically signifi-
cant in every year: —0.0127 for the 2020 decline index, —0.0495 for 2021 recovery, —0.1531
for 2022 recovery, and —4.0926 for 2023 recovery. The 2023 value should not be interpreted
as a proportionate increase in substantive recovery. National L&H employment in 2023 Q3
was close to its 2019 Q3 level, leaving a small denominator in the normalized index and
amplifying county-level variation and extreme observations.

Pollution was negatively associated with all four outcomes, and population density
was negative and significant in 2020 and 2021. Crime was negatively associated with the
2020 decline and 2021 recovery indexes but was not significant in later full-sample models.
Natural amenities were positively associated with 2021 recovery at the 10% level, while
second-home prevalence was positive in all years and strongly significant during recovery.
These results provide partial support for H2 and are consistent with an early-pandemic
shift toward lower-density and recreation-oriented destinations.

The evidence for H3 was mixed. Higher 2019 unemployment and bachelor’s-degree
attainment were associated with a lower 2020 decline index, and both remained negative
in the 2021 recovery model. Median income and social capital were not significant in the
principal 2020 or 2021 full-sample specifications. The negative education coefficient should
not be interpreted as evidence that human capital reduces resilience; it may instead capture
exposure to dense urban labor markets and activities that were particularly constrained
during the pandemic.
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Table 2. Full-sample associations with L&H employment decline and recovery.
@ 2 3) @)
2020 Decline 2021 Recovery 2022 Recovery 2023 Recovery
L&H employment share, 2019 (%) —0.0127 **= —0.0495 *** —0.1531 *** —4.0926 ***
(0.0019) (0.0088) (0.0248) (0.6157)
Natural amenities index 0.0006 0.0369 * 0.1098 2.3503
(0.0063) (0.0217) (0.0679) (1.6555)
Pollution sites per 1000 sq. miles —0.0016 *** —0.0035 *** —0.0089 *** —0.1271 **
(0.0003) (0.0008) (0.0022) (0.0504)
Crime per 1000 population —0.0014 * —0.0048 ** —0.0012 —0.1303
(0.0008) (0.0020) (0.0079) (0.1717)
Social capital index —0.0208 —0.0387 —0.1992 —8.8938 ***
(0.0127) (0.0413) (0.1309) (2.7304)
Nonmetro, not adjacent to metro 0.0344 0.0584 —0.0919 —8.4713
(0.0240) (0.0798) (0.2634) (6.6673)
Population density, 2019 (1000/sq. mile) —0.0324 *** —0.0485 *** —0.0559 * —0.2660
(0.0118) (0.0113) (0.0285) (1.0710)
Median household income ($1000) -0.0013 —0.0011 0.0108 0.4944 *
(0.0009) (0.0031) (0.0099) (0.2631)
Unemployment rate, 2019 —0.0301 *** —0.0466 * —0.1173 —5.2387 **
(0.0072) (0.0277) (0.0880) (2.2944)
Bachelor’s degree or higher (%) —0.0117 *** —0.0100 ** —0.0080 —0.0045
(0.0014) (0.0043) (0.0148) (0.3821)
Second homes (%) 0.0024 * 0.0259 *** 0.0885 *** 3.0149 ***
(0.0013) (0.0075) (0.0203) (0.4928)
Observations 2999 3004 2994 2996
Adjusted R-squared 0.2253 0.0737 0.0469 0.0542

Note: ***p < 0.01, ** p < 0.05, * p < 0.1. Heteroskedasticity-robust standard errors are in parentheses. All models
include Census-region fixed effects and the contiguous U.S. county sample. The dependent variables are defined
in Equations (2) and (3).

4.2. Heterogeneity Across County Types

Appendix A Tables A1-A4 report the detailed metro/nonmetro and recreation/non-
recreation estimates. Tourism dependence was negative in every subsample and year,
but its adverse association was generally larger in non-recreation counties. Pollution
remained most consistently negative in metro and non-recreation counties. Crime and
social capital were also more negative in metro counties, including significant metro social-
capital coefficients of —0.0573 for the 2020 decline index and —0.1252 for 2021 recovery.

Natural amenities were positively associated with performance in several nonmetro
specifications but were negative or insignificant in metro and recreation specifications.
Second-home prevalence was most consistently positive during the recovery period, in-
cluding both metro and nonmetro counties. Overall, the results support H4 by showing
meaningful heterogeneity, although they do not imply that every nonmetro or recreation
county was more resilient.

4.3. Additional Results

The spatial models are reported in Appendix A Tables A5 and A6. For the 2020
decline index, the dependent-variable spatial lag was positive and significant (0.1558), and
the spatial-error term was also positive and significant. For the 2021 recovery index, the
dependent-variable spatial-lag estimates were negative but statistically insignificant, while
the spatial-error terms remained positive and significant. The signs and significance of the
principal explanatory variables were stable, indicating that the main associations were not
driven by omitting spatial dependence.
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Appendix A Table A7 reports the detrended recovery estimates for 2021-2023. Tourism
dependence and pollution remained negative, while second-home prevalence remained
positive, with substantially smaller and more stable magnitudes than in the normalized 2023
model. Appendix A Tables A8 and A9 use annual mean employment. The annual estimates
broadly confirmed the Q3 results: tourism dependence and pollution were negative in both
the 2020 decline and 2021 recovery models, population density was negative, and second-
home prevalence was positive in the recovery model. Some magnitudes and significance
levels differed, as expected when quarter-specific seasonality was smoothed.

5. Discussion and Limitations
5.1. Discussion

The consistently negative association between pre-pandemic L&H dependence and
employment resilience supports H1 and extends evidence from the Great Recession [4]
and the initial COVID-19 shock [1]. Tourism specialization can generate growth in normal
periods, but it also concentrates exposure when mobility and face-to-face services are
disrupted. The findings therefore support diversification as a risk-management strategy
rather than an argument against tourism development.

The environmental and spatial findings help connect regional employment resilience
to sustainable tourism. Pollution was consistently associated with poorer performance,
while natural amenities and second homes were associated with recovery in several mod-
els. These patterns align with research documenting increased outdoor recreation and
preferences for less dense destinations during the pandemic [5,6,36-38] and with evidence
that lower-cost domestic and nature-based travel supported some regions during earlier
downturns [4,15,19]. Environmental quality and recreation assets thus appear to have
functioned as resilience resources, although their long-term sustainability depends on
managing congestion, ecosystem pressure, seasonality, and housing impacts.

The stronger negative coefficients for density, crime, and social capital in metro coun-
ties are also consistent with the distinctive public-health character of the COVID-19 shock.
Prior disaster research often finds that social capital supports organizational recovery
through networks and mutual assistance [39,40]. In our data, however, the organizational-
density measure was negative mainly in metro areas. Similar negative or insignificant
regional results were reported by Watson and Deller [4], while other work shows that
the effects of social capital depend on its definition and scale [41-44]. The result should
therefore be interpreted as evidence of contextual heterogeneity, not as a general claim that
community ties undermine resilience.

More broadly, the study supports a qualified sustainability—resilience connection.
Employment recovery preserves regional economic capacity, and environmental quality,
amenities, settlement patterns, and community characteristics help explain that recovery,
while employment resilience alone cannot establish sustainable tourism development. A
destination can recover jobs while experiencing environmental degradation, housing pres-
sure, seasonal insecurity, or unequal distribution of benefits. The results should therefore
inform, rather than substitute for, broader social and environmental monitoring [23,28-31].

5.2. Limitations

Several limitations qualify the findings. First, QCEW is an employer-based administra-
tive series and does not fully capture proprietors, informal work, or other self-employment
that can be important in tourism. Confidentiality suppression, revisions, and possible
changes in reporting may also introduce measurement error, and the annual robustness
measure averages only the quarters available for each county-year. Second, county ag-
gregation masks differences among establishments, workers, communities, and tourism
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subsectors and creates a risk of ecological inference. The analysis cannot observe business-
model innovation, technology adoption, service quality, visitor experience, or distributional
effects within counties.

Third, national relief programs affected all counties, but state and local restrictions,
enforcement, health conditions, and program implementation varied and were not modeled
directly. Fourth, although we do not claim any causal effects in our paper, the covariates
may be correlated with omitted factors such as governance quality, destination marketing,
infrastructure, health-system capacity, or the composition of tourism demand. Region
fixed effects and spatial models reduce some sources of bias but do not establish causality.
Finally, the study ends in 2023 Q3 and describes a particular recovery period rather than a
confirmed post-pandemic equilibrium.

6. Conclusions and Policy Implications

Using U.S. county-level data from 2010-2023, this study distinguished the immediate
2020 L&H employment decline from recovery through 2023 and examined their economic,
social, environmental, and spatial correlates. Tourism dependence, pollution, and density
were the most consistent negative factors, while second-home prevalence and, in some
specifications, natural amenities were associated with stronger recovery. County-type
heterogeneity, spatial models, detrended estimates, and annual employment tests generally
supported these conclusions.

The results suggest four policy implications. First, highly tourism-dependent coun-
ties may reduce concentration risk by strengthening complementary sectors, transferable
workforce skills, and links between tourism and local supply chains. Second, environ-
mental protection and well-managed outdoor recreation infrastructure can support both
destination quality and shock resilience. Third, strategies should be place-specific: urban
destinations may require plans for safe mobility, public-space management, and continuity
of dense service economies, while rural and recreation destinations need infrastructure and
management capacity for rapid visitor growth.

Fourth, amenity- and second-home-based recovery should be managed rather than
pursued unconditionally. Second homes and seasonal accommodation can support demand
during a shock, but they may also intensify housing costs, labor seasonality, infrastructure
burdens, and environmental pressure. Regional policy should therefore pair tourism
diversification and amenity investment with housing monitoring, resident participation,
ecosystem safeguards, and measures of job quality and benefit distribution. Such an
approach treats employment resilience as one component of sustainable regional tourism
development rather than as its sole measure [23,28,45].
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Appendix A

Table Al. County-type heterogeneity in the 2020 L&H decline index.

(1 (2) (3) @) (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —0.0127 *** —0.0130 *** —0.0141 —0.0063 *** —0.0183 ***
(0.0019) (0.0028) (0.0026) (0.0020) (0.0031)
Natural amenities index 0.0006 —0.0188 ** 0.0168 * —0.0307 ** 0.0094
(0.0063) (0.0076) (0.0090) (0.0120) (0.0074)
Pollution sites per 1000 sq. miles —0.0016 *** —0.0013 *** —0.0015 *** —0.0014 —0.0018 ***
(0.0003) (0.0003) (0.0006) (0.0050) (0.0003)
Crime per 1000 population —0.0014 * —0.0033 *** —0.0003 —0.0014 —0.0013
(0.0008) (0.0010) (0.0010) (0.0013) (0.0009)
Social capital index —0.0208 —0.0573 *** —0.0042 —0.0002 —0.0268 **
(0.0127) (0.0148) (0.0130) (0.0223) (0.0133)
Nonmetro, not adjacent to metro 0.0344 0.0131 0.0013 0.0333
(0.0240) (0.0248) (0.0493) (0.0267)
Population density, 2019 (1000/sq. mile) —0.0324 *** —0.0290 *** —0.0361 —0.1635 —0.0327 ***
(0.0118) (0.0096) (0.0819) (0.1445) (0.0116)
Median household income ($1000) —0.0013 —0.0007 —0.0019 0.0009 —0.0018 *
(0.0009) (0.0011) (0.0016) (0.0023) (0.0010)
Unemployment rate, 2019 —0.0301 *** —0.0600 *** —0.0128 —0.0259 —0.0291 ***
(0.0072) (0.0102) (0.0094) (0.0178) (0.0081)
Bachelor’s degree or higher (%) —0.0117 *** —0.0149 *** —0.0077 *** —0.0099 *** —0.0109 ***
(0.0014) (0.0014) (0.0024) (0.0033) (0.0016)
Second homes (%) 0.0024 * 0.0045 0.0012 0.0045 *** 0.0020
(0.0013) (0.0028) (0.0015) (0.0017) (0.0031)
Observations 2999 1143 1856 403 2596
Adjusted R-squared 0.2253 0.3895 0.1170 0.2578 0.2059

Note: ** p <0.01, ** p < 0.05, * p < 0.1. The definition of the decline index is reported in equation (2). U.S. Census
region dummies are included in the regression, and robust standard errors are used. Column (1) is for all the
contiguous U.S. states except AK and HI, where the natural amenity variable is missing; column (2) is for all
metro counties; column (3) is for all the nonmetro counties; column (4) is for all recreation counties according to
USDA ERS definition; and column (5) is for all non-recreation counties.

Table A2. County-type heterogeneity in the 2021 L&H recovery index.

1) 2) 3) @) (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —0.0495 *** —0.0345 *** —0.0586 *** —0.0286 *** —0.0733 ***
(0.0088) (0.0093) (0.0124) (0.0065) (0.0118)
Natural amenities index 0.0369 * —0.0181 0.0775 ** —0.0193 0.0457
(0.0217) (0.0187) (0.0322) (0.0297) (0.0284)
Pollution sites per 1000 sq. miles —0.0035 *** —0.0028 *** —0.0051 * —0.0069 —0.0035 ***
(0.0008) (0.0006) (0.0029) (0.0096) (0.0011)
Crime per 1000 population —0.0048 ** —0.0078 *** —0.0039 0.0100* —0.0059 ***
(0.0020) (0.0029) (0.0026) (0.0058) (0.0022)
Social capital index —0.0387 —0.1252 ** 0.0151 0.0752 —0.0678 *
(0.0413) (0.0552) (0.0498) (0.0815) (0.0408)
Nonmetro, not adjacent to metro 0.0584 0.0276 0.0016 0.0571
(0.0798) (0.0833) (0.1595) (0.0883)
Population density, 2019 (1000/sq. mile) —0.0485 *** —0.0434 *** —0.3460 —0.0582 —0.0504 ***
(0.0113) (0.0083) (0.2733) (0.2634) (0.0109)
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Table A2. Cont.

(V0] 2) 3) @ (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
Median household income ($1000) —0.0011 0.0018 —0.0068 0.0002 —0.0022
(0.0031) (0.0034) (0.0063) (0.0065) (0.0036)
Unemployment rate, 2019 —0.0466 * —0.0655 ** —0.0306 —0.1003 —0.0337
(0.0277) (0.0283) (0.0381) (0.0614) (0.0312)
Bachelor’s degree or higher (%) —0.0100 ** —0.0186 *** —0.0029 —0.0175 ** —0.0049
(0.0043) (0.0043) (0.0085) (0.0088) (0.0050)
Second homes (%) 0.0259 *** 0.0250 *** 0.0258 *** 0.0205 *** 0.0310
(0.0075) (0.0077) (0.0096) (0.0047) (0.0207)
Observations 3004 1145 1859 403 2601
Adjusted R-squared 0.0737 0.1494 0.0486 0.1336 0.0770

Note: ***p < 0.01, ** p < 0.05, * p < 0.1. The definition of the recovery index is reported in equation (3). U.S. Census
region dummies are included in the regression, and robust standard errors are used. Column (1) is for all the
contiguous U.S. states except AK and HI, where the natural amenity variable is missing; column (2) is for all
metro counties; column (3) is for all the nonmetro counties; column (4) is for all recreation counties according to
USDA ERS definition; and column (5) is for all non-recreation counties.

Table A3. County-type heterogeneity in the 2022 L&H recovery index.

(1) () 3) @) (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —0.1531 *** —0.1314 *** —0.1699 *** —0.0774 *** —0.2297 ***
(0.0248) (0.0291) (0.0346) (0.0206) (0.0366)
Natural amenities index 0.1098 —0.0209 0.2014 ** 0.0820 0.1119
(0.0679) (0.0712) (0.0993) (0.1081) (0.0867)
Pollution sites per 1000 sq. miles —0.0089 *** —0.0069 *** —0.0230 *** —0.0147 —0.0090 ***
(0.0022) (0.0019) (0.0084) (0.0312) (0.0028)
Crime per 1000 population —0.0012 —0.0262 ** 0.0053 0.0180 —0.0019
(0.0079) (0.0102) (0.0090) (0.0178) (0.0087)
Social capital index —0.1992 —0.4490 *** —0.0389 0.0806 —0.2963 **
(0.1309) (0.1499) (0.1748) (0.2625) (0.1369)
Nonmetro, not adjacent to metro —0.0919 0.0268 —0.3227 —0.0891
(0.2634) (0.2750) (0.5166) (0.2930)
Population density, 2019 (1000/sq. mile) —0.0559 * —0.0480 ** 2.3332* 0.0810 —0.0642 **
(0.0285) (0.0237) (1.2509) (0.8406) (0.0289)
Median household income ($1000) 0.0108 0.0011 0.0008 —0.0018 0.0090
(0.0099) (0.0124) (0.0191) (0.0226) (0.0113)
Unemployment rate, 2019 —0.1173 —0.2478 ** —0.0605 —0.1066 —0.0974
(0.0880) (0.1091) (0.1196) (0.1891) (0.0996)
Bachelor’s degree or higher (%) —0.0080 —0.0217 —0.0050 —0.0147 0.0066
(0.0148) (0.0170) (0.0275) (0.0303) (0.0175)
Second homes (%) 0.0885 *** 0.0871 *** 0.0917 *** 0.0687 *** 0.1081 **
(0.0203) (0.0256) (0.0259) (0.0153) (0.0546)
Observations 2994 1143 1851 403 2591
Adjusted R-squared 0.0469 0.0976 0.0385 0.0834 0.0507

Note: ***p < 0.01, ** p < 0.05, * p < 0.1. The definition of the recovery index is reported in equation (3). U.S. Census
region dummies are included in the regression, and robust standard errors are used. Column (1) is for all the
contiguous U.S. states except AK and HI, where the natural amenity variable is missing; column (2) is for all
metro counties; column (3) is for all the nonmetro counties; column (4) is for all recreation counties according to
USDA ERS definition; and column (5) is for all non-recreation counties.
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Table A4. County-type heterogeneity in the 2023 L&H recovery index.
(V0] () (3) @ (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —4.0926 *** —3.2499 *** —4.6613 *** —2.2385 *** —5.6166 ***
(0.6157) (0.7475) (0.8346) (0.5058) (0.9228)
Natural amenities index 2.3503 —0.9212 4.5393 * 0.3476 2.5384
(1.6555) (1.7372) (2.4362) (3.0574) (1.9148)
Pollution sites per 1000 sq. miles —0.1271 ** —0.1316 *** —0.3571 ** —0.8772 —0.1184*
(0.0504) (0.0487) (0.1703) (0.8009) (0.0612)
Crime per 1000 population —0.1303 —0.5190 ** —0.0718 0.2476 —0.1578
(0.1717) (0.2460) (0.2140) (0.3527) (0.1914)
Social capital index —8.8938 *** —14.7966 *** —4.4011 1.1672 —11.4181 ***
(2.7304) (4.4023) (3.8893) (5.5024) (3.0368)
Nonmetro, not adjacent to metro —8.4713 —3.1457 —18.7989 * —8.0458
(6.6673) (7.0732) (10.6206) (7.5389)
Population density, 2019 (1000/sq. mile) —0.2660 0.1090 80.440 *** 24.0420 —0.6582
(1.0710) (1.0802) (22.6878) (24.4090) (1.0376)
Median household income ($1000) 0.4944 * 0.3824 0.1091 0.2976 0.4510
(0.2631) (0.3426) (0.5160) (0.4956) (0.2977)
Unemployment rate, 2019 —5.2387 ** —8.7677 *** —4.1950 —0.8769 —5.7658 **
(2.2944) (2.8563) (3.3196) (4.1317) (2.6003)
Bachelor’s degree or higher (%) —0.0045 —0.6277 0.0684 —0.2841 0.3852
(0.3821) (0.5204) (0.6035) (0.7040) (0.4826)
Second homes (%) 3.0149 *** 2.5457 *** 3.3029 *** 2.0526 *** 3.9405 ***
(0.4928) (0.6387) (0.6275) (0.3881) (1.3607)
Observations 2996 1143 1853 402 2594
Adjusted R-squared 0.0542 0.0937 0.0499 0.0996 0.0565

Note: ***p < 0.01, ** p < 0.05, * p < 0.1. The definition of the recovery index is reported in equation (3). U.S. Census
region dummies are included in the regression, and robust standard errors are used. Column (1) is for all the
contiguous U.S. states except AK and HI, where the natural amenity variable is missing; column (2) is for all
metro counties; column (3) is for all the nonmetro counties; column (4) is for all recreation counties according to
USDA ERS definition; and column (5) is for all non-recreation counties.

Table A5. Spatial models for the 2020 L&H decline index.

(V)] (2) (3)
Dependent-Variable Spatial Lag Spatial-Error Term Both Spatial Terms
L&H employment share, 2019 (%) —0.0125 *** —0.0134 *** —0.0130 ***
(0.0019) (0.0019) (0.0019)
Natural amenities index 0.0014 —0.0019 0.0002
(0.0062) (0.0069) (0.0065)
Pollution sites per 1000 sq. miles —0.0015 *** —0.0016 *** —0.0015 ***
(0.0003) (0.0003) (0.0003)
Crime per 1000 population —0.0015 * —0.0015 * —0.0015 **
(0.0007) (0.0008) (0.0008)
Social capital index —0.0188 —0.0245 * —0.0209
(0.0129) (0.0137) (0.0135)
Nonmetro, not adjacent to metro 0.0256 0.0189 0.0198
(0.0244) (0.0259) (0.0254)
Population density, 2019 (1000/sq. mile) —0.0306 *** —0.0330 *** —0.0311 ***
(0.0101) (0.0118) (0.0104)
Median household income ($1000) —0.0006 —0.0004 —0.0002
(0.0009) (0.0010) (0.0010)
Unemployment rate, 2019 —0.0254 *** —0.0235 *** —0.0231 ***
(0.0074) (0.0080) (0.0078)
Bachelor’s degree or higher (%) —0.0114 *** —0.0115 *** —0.0115 ***
(0.0014) (0.0014) (0.0014)
Second homes (%) 0.0028 ** 0.0037 *** 0.0034 **
(0.0013) (0.0014) (0.0013)
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Table A5. Cont.
1) 2 3)
Dependent-Variable Spatial Lag Spatial-Error Term Both Spatial Terms
Dependent-variable spatial lag 0.1558 *** 0.1399 **
(0.0548) (0.0556)
Spatial-error term 0.3423 *** 0.2176 ***
(0.0366) (0.0682)
Observations 2999 2999 2999

Note: ***p <0.01, ** p < 0.05, * p < 0.1. The definition of the decline index is reported in equation (2). Compared to
Table 2, column (1), Table A5 adds a dependent-variable spatial lag in column (1), an error spatial lag in column
(2), and both dependent-variable and error spatial lags in column (3).

Table A6. Spatial models for the 2021 L&H recovery index.

(V)] (2 (3)
Dependent-Variable Spatial Lag Spatial-Error Term Both Spatial Terms
L&H employment share, 2019 (%) —0.0495 *** —0.0514 *** —0.0514 ***
(0.0088) (0.0089) (0.0089)
Natural amenities index 0.0369 * 0.0300 0.0305
(0.0214) (0.0230) (0.0228)
Pollution sites per 1000 sq. miles —0.0035 *** —0.0035 *** —0.0035 ***
(0.0008) (0.0008) (0.0008)
Crime per 1000 population —0.0048 ** —0.0046 ** —0.0046 **
(0.0020) (0.0020) (0.0021)
Social capital index —0.0388 —0.0431 —0.0438
(0.0415) (0.0441) (0.0441)
Nonmetro, not adjacent to metro 0.0589 0.0293 0.0358
(0.0826) (0.0844) (0.0865)
Population density, 2019 (1000/sq. mile) —0.0485 *** —0.0503 *** —0.0510 ***
(0.0113) (0.0112) (0.0118)
Median household income ($1000) —0.0012 0.0002 —0.0002
(0.0033) (0.0032) (0.0033)
Unemployment rate, 2019 —0.0468 —0.0358 —0.0382
(0.0292) (0.0298) (0.0310)
Bachelor’s degree or higher (%) —0.0100 ** —0.0103 ** —0.0103 **
(0.0043) (0.0043) (0.0044)
Second homes (%) 0.0259 *** 0.0285 *** 0.0284 ***
(0.0074) (0.0079) (0.0078)
Dependent-variable spatial lag —0.0037 —0.0522
(0.1019) (0.0990)
Spatial-error term 0.2194 *** 0.2973 ***
(0.0469) (0.0991)
Observations 3004 3004 3004

Note: ** p < 0.01, ** p < 0.05, * p < 0.1. The definition of the recovery index is reported in equation (3). Compared
to Table 2, column (2), Table A6 adds a Y spatial lag in column (1), an error spatial lag in column (2), and both Y
and error lags in column (3).

Table A7. Detrended L&H recovery indexes, 2021-2023.

1 () 3)
Detrended Recovery Detrended Recovery Detrended Recovery

Index 2021 Index 2022 Index 2023

L&H employment share, 2019 (%) —0.0342 *** —0.0462 *** —0.0693 ***
(0.0052) (0.0066) (0.0093)
Natural amenities index 0.0124 0.0052 —0.0000
(0.0137) (0.0182) (0.0263)

Pollution sites per 1000 sq. miles —0.0025 *** —0.0025 *** —0.0020 **
(0.0006) (0.0007) (0.0009)
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Table A7. Cont.
) 2 3)
Detrended Recovery Detrended Recovery Detrended Recovery
Index 2021 Index 2022 Index 2023
Crime per 1000 population —0.0038 ** —0.0020 —0.0046
(0.0015) (0.0019) (0.0035)
Social capital index —0.0172 —0.0428 —0.0709
(0.0361) (0.0466) (0.0593)
Nonmetro, not adjacent to metro 0.0496 —0.0206 —0.1244
(0.0543) (0.0756) (0.1119)
Population density, 2019 (1000/sq. mile) —0.0423 *** —0.0261 *** —0.0205
(0.0084) (0.0083) (0.0173)
Median household income ($1000) —0.0047 ** —0.0054 * —0.0056
(0.0021) (0.0029) (0.0045)
Unemployment rate, 2019 —0.0123 —0.0008 —0.0230
(0.0188) (0.0266) (0.0383)
Bachelor’s degree or higher (%) —0.0055 * 0.0021 0.0036
(0.0031) (0.0043) (0.0064)
Second homes (%) 0.0156 *** 0.0235 *** 0.0431 ***
(0.0040) (0.0047) (0.0062)
Constant 1.5521 *** 1.4712 *** 1.7847 ***
(0.1656) (0.2168) (0.3344)
Observations 2978 2971 2972
Adjusted R-squared 0.0983 0.0588 0.0568

Note: ***p < 0.01, ** p < 0.05, * p < 0.1. The definition of the detrended recovery index is reported in Equation (4).
U.S. Census region dummies are included in the regression, and robust standard errors are used. All the contiguous
U.S. states are included in the sample.

Table A8. Annual employment robustness: 2020 L&H decline index.

1 (2) (3) ) (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —0.0134 *** —0.0146 *** —0.0138 *** —0.0071 *** —0.0182 ***
(0.0019) (0.0029) (0.0025) (0.0020) (0.0031)
Natural amenities index 0.0060 —0.0090 0.0185 ** —0.0129 0.0122 *
(0.0058) (0.0066) (0.0084) (0.0113) (0.0072)
Pollution sites per 1000 sq. miles —0.0017 *** —0.0013 *** —0.0017 ** —0.0007 —0.0018 ***
(0.0003) (0.0003) (0.0007) (0.0040) (0.0003)
Crime per 1000 population 0.0001 —0.0020 ** 0.0011 —0.0011 0.0004
(0.0007) (0.0009) (0.0008) (0.0016) (0.0007)
Social capital index —0.0121 —0.0535 *** 0.0047 0.0104 —0.0197 *
(0.0114) (0.0100) (0.0128) (0.0187) (0.0120)
Nonmetro, not adjacent to metro 0.0471 ** 0.0169 —0.0020 0.0501 **
(0.0228) (0.0237) (0.0433) (0.0254)
Population density, 2019 (1000/sq. mile) —0.0226 ** —0.0185 ** —0.1645* —0.1071 —0.0222 **
(0.0108) (0.0081) (0.0912) (0.1227) (0.0105)
Median household income ($1000) —0.0004 0.0008 —0.0018 0.0005 —0.0005
(0.0008) (0.0011) (0.0016) (0.0019) (0.0010)
Unemployment rate, 2019 —0.0283 *** —0.0485*** —0.0160 —0.0345 * —0.0231 ***
(0.0074) (0.0104) (0.0097) (0.0196) (0.0083)
Bachelor’s degree or higher (%) —0.0118 *** —0.0154 *** —0.0069 *** —0.0098 *** —0.0113 ***
(0.0013) (0.0014) (0.0023) (0.0031) (0.0016)
Second homes (%) 0.0010 0.0026 —0.0005 0.0047 *** 0.0012
(0.0013) (0.0025) (0.0015) (0.0016) (0.0033)
Constant 1.0159 *** 1.1457 *** 0.9609 *** 0.6834 *** 1.0489 ***
(0.0669) (0.1094) (0.1020) (0.1610) (0.0889)
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Table A8. Cont.
(1) (2) (3) @) (5)
Full Sample Metro Nonmetro Recreation Non-Recreation
Observations 3028 1148 1880 405 2623
Adjusted R-squared 0.2396 0.4137 0.1412 0.2765 0.2156

Note: The employment measure is the mean of all available Q1-Q4 county observations within each year.
Heteroskedasticity-robust standard errors are in parentheses. All models include Census-region fixed effects.
The dependent variable follows Equation (2) using annual rather than Q3 employment. *** p < 0.01, ** p < 0.05,

*p <0.10.

Table A9. Annual employment robustness: 2021 L&H recovery index.

oy 2 3) @ (5)
Variables Full Sample Metro Nonmetro Recreation Non-Recreation
L&H employment share, 2019 (%) —0.0314 *** —0.0273 *** —0.0353 *** —0.0189 *** —0.0473 ***
(0.0045) (0.0081) (0.0058) (0.0051) (0.0073)
Natural amenities index 0.0234 * —0.0145 0.0508 *** —0.0200 0.0318 **
(0.0132) (0.0145) (0.0191) (0.0228) (0.0161)
Pollution sites per 1000 sq. miles —0.0031 *** —0.0022 *** —0.0046 ** —0.0049 —0.0032 ***
(0.0006) (0.0005) (0.0020) (0.0067) (0.0006)
Crime per 1000 population —0.0033 ** —0.0066 *** —0.0020 0.0075 ** —0.0041 ***
(0.0013) (0.0022) (0.0016) (0.0037) (0.0015)
Social capital index —0.0230 —0.0890 ** 0.0105 0.0611 —0.0441
(0.0275) (0.0385) (0.0322) (0.0547) (0.0283)
Nonmetro, not adjacent to metro 0.0568 0.0241 —0.0036 0.0604
(0.0555) (0.0570) (0.1146) (0.0611)
Population density, 2019 (1000/sq. mile) —0.0405 *** —0.0349 *** —0.3524 * —0.1713 —0.0403 ***
(0.0124) (0.0085) (0.1816) (0.2240) (0.0115)
Median household income ($1000) 0.0006 0.0032 —0.0032 0.0029 —0.0004
(0.0022) (0.0026) (0.0043) (0.0046) (0.0025)
Unemployment rate, 2019 —0.0327 * —0.0438 * —0.0219 —0.0710 —0.0215
(0.0168) (0.0237) (0.0222) (0.0443) (0.0189)
Bachelor’s degree or higher (%) —0.0143 *** —0.0211 *** —0.0064 —0.0188 *** —0.0112 ***
(0.0030) (0.0033) (0.0053) (0.0069) (0.0035)
Second homes (%) 0.0154 *** 0.0208 *** 0.0133 *** 0.0165 *** 0.0155 **
(0.0030) (0.0060) (0.0036) (0.0035) (0.0077)
Constant 1.5489 *** 1.5992 *** 1.6152 *** 1.0876 *** 1.7096 ***
(0.1636) (0.2375) (0.2811) (0.3379) (0.2046)
Observations 3024 1147 1877 405 2619
Adjusted R-squared 0.1067 0.2002 0.0583 0.1833 0.1087

Note: The employment measure is the mean of all available Q1-Q4 county observations within each year.
Heteroskedasticity-robust standard errors are in parentheses. All models include Census-region fixed effects.
The dependent variable follows Equation (3) using annual rather than Q3 employment. *** p < 0.01, ** p < 0.05,

Watson, P,; Deller, S. Tourism and economic resilience. Tour. Econ. 2022, 28, 1193-1215.
Taff, B.D.; Rice, W.L.; Lawhon, B.; Newman, P. Who started, stopped, and continued participating in outdoor recreation during

Han, L.; Goetz, S.J.; Eades, D.; Entsminger, J.; Arbogast, D. An early assessment of COVID-19’s impact on tourism in US counties.
Gossling, S.; Scott, D.; Hall, C.M. Pandemics, tourism and global change: A rapid assessment of COVID-19. |. Sustain. Tour. 2020,

Williams, C.C. Impacts of the coronavirus pandemic on Europe’s tourism industry: Addressing tourism enterprises and workers

the COVID-19 pandemic in the United States? Results from a national panel study. Land 2021, 10, 1396. [CrossRef]

*p <0.10.
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