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ABSTRACT During recessions, households
may face unemployment, retirement, and/or
lower income. These changes can induce an
increase or decrease in recreation demand,
depending upon whether recreation is a nor-
mal or inferior good. Further, income changes
lower the opportunity cost of time devoted to
recreation, potentially inducing increases in
recreation activity. The net effect of these re-
cessionary forces is an empirical question that
has received little attention to date. Utilizing
a unique panel comprising both prerecession
and during-recession data on household em-
ployment, recreation usage, and socioeco-
nomic variables, we investigate how changes
in employment status during the recession al-
ter lake-based recreation demand. (JEL Q26)

1. Introduction

The U.S. economy was hit hard by a long re-
cession during 2008-2009, generally consid-
ered to be the longest and most severe eco-
nomic downturn since the end of the Great
Depression. The recession affected individual
economic well-being through unemployment,
a stock market crash, and falling real estate
prices, all of which generated low consumer
confidence. While much is known about the
effect of recessions on macro-level variables,
less is known about how the effects of reces-
sion alter household-level consumption be-
havior. Specifically, during periods of high
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unemployment, many households will expe-
rience lower income, which results in lower
spending on normal goods. However, with
changes in employment status, members of
some households will also experience a lower
opportunity cost of time, and may therefore
undertake more household activities that are
time intensive. To study effects of this type
requires detailed household-level data before,
during, and after a recessionary event.

In this paper, we utilize a panel data set that
is uniquely suited to studying the effects of re-
cessionary forces on micro decision-making
in terms of household recreation. Specifically,
we draw on the panel from the Iowa Lakes
Valuation Project,! which tracks household
employment status, annual trip counts to 132
recreational sites, and a suite of socioeco-
nomic variables from before, during, and after
the Great Recession. The paper investigates
how employment status changes during the
recession affects local lake-based recreation
demand. Although quasi-experimental studies
for impact evaluation have become popular in
the economics literature, an analysis relating a
recessionary shock to recreation behavior has
not been undertaken. Using the 2009 Great Re-
cession as a natural and exogenous event, we
help to fill this gap. To our knowledge this is the
first causal study that uses a panel of observed
recreational choices to investigate the effects of
arecession on household recreation demand.

Recession can affect an individual’s rec-
reation demand through several potentially
opposing paths. When recession hits the econ-
omy, an individual previously employed full-

IFor a summary of the lakes surveys, see https://www.
card.iastate.edu/lakes/.

this article.

7, Appendix materials are freely available at http://le.uwpress.org and via the links in the electronic version of
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time may become unemployed, get fewer paid
work hours, or be forced into retirement, re-
sulting in a fall in income. Decomposing the
change in market work hours in the United
States between the prerecessionary period
(2006-2008) and the recession (2009-2010)
into an extensive and intensive margin, Agu-
iar, Hurst, and Karabarbounis (2013) attribute
74% of the decline in total market work hours
to the increase in unemployment and 26% to
the reduced market work hours per employed
person. However, this change in market work
hours also reduced the opportunity cost of
people’s time and offered more time for leisure
and recreation. Aguiar, Hurst, and Karabarbo-
unis (2013) show that approximately 50% of
the forgone market work hours were spent in
leisure activities during the recession.

Exploiting information on consumers’
shopping activities and intensities, Nevo and
Wong (2018) report a lower estimated oppor-
tunity cost of time during recession. A change
in employment status during recession may,
therefore, influence one’s outdoor recreation
demand through two effects: a substitution ef-
fect from cheaper time and an income effect
from a fall in income. While the substitution
effect from cheaper time will positively influ-
ence the demand for outdoor recreation, the
income effect can work in either direction,
depending on whether recreation is a normal
or inferior good. For example, local recre-
ation may be viewed as an inferior good, with
households substituting more exotic vacations
( Disney World, Europe, etc.) with one or
more local, less expensive, recreation activi-
ties (sometimes referred to as “stay-cations”).
Even if employment status remains unchanged
during a recession, an individual may demand
less recreation due to uncertainty.

The literature investigating the relationship
between recession and recreation demand is
limited. However, a number of studies docu-
ment that leisure activities exhibit an increas-
ing trend among the U.S. population (Aguiar
and Hurst 2007; Ramey and Francis 2009;
Aguiar, Hurst, and Karabarbounis 2013). Us-
ing the American Time Use Survey between
2003 and 2010, Aguiar, Hurst, and Karabar-
bounis show that the allocation of forgone
market hours during recession largely goes
toward leisure activities, such as television
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watching and sleeping. Although they include
some leisure activities for which time and
money are complements, outdoor recreation
trips and activities are missing in their catego-
rization of leisure. Loomis and Keske’s (2012)
is the only study, to the best of our knowledge,
that systematically studies outdoor recreation
during recession.? Utilizing two cross-sec-
tion surveys conducted in 2006 and 2009 at
Quandary Peak, a very popular hiking place
in southeast Denver, Loomis and Keske find
that the recession had no significant impact on
total number of visits, travel expenditure, and
willingness to pay for visits. In addition, the
study reports that most of the visitors stayed
“local” as reflected in fewer number of miles
traveled in 2009. However, the respondent
groups studied before and after the recession
are different.3 Thus, it is not clear whether the
survey respondents themselves experienced
any employment or wealth shock during the
recessionary period. If not, the individuals did
not face the trade-off between time resources
and income while choosing recreation activ-
ities. Accordingly, longitudinal recreation
data incorporating employment information
in both the prerecession and recession period
can determine whether an individual was af-
fected by recession, and how the affected indi-
vidual altered recreation behavior in response.

The Outdoor Foundation’s (2011) aggre-
gate statistics reveal that, compared to 2008,
total participation in outdoor recreation across
the United States increased slightly in the re-
cession year 2009. However, nearly 42% of re-
spondents reported that the recession affected
their outdoor recreation participation to some
extent. At the state level, Iowans’ lake visita-
tion rates increased in 2009 relative to 2005
(Evans, Herriges, and Kling 2011). Almost
60% of Iowans participated in some form of
lake-based recreation activities in 2009, taking

21n contrast to the recreation demand literature, several
studies with microdata explored changes in economic be-
havior during a recession. Examples include studies on the
relationship between business cycles and mortality (Ruhm
2000), and recession and child health care (Dehejia and Lle-
ras-Muney 2004; Baird, Friedman, and Schady 2011).

3For example, to the extent that the recession induced
different types of individuals to visit the study site, the in-
tercept nature of the survey could change the populations
represented by the 2006 and 2009 samples.
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around eight single-day lake trips on average.
In contrast, the consumer-expenditure survey
statistics show that expenditures on pleasure
and nonbusiness travel declined during the
recession years of 2008-2009 (Paulin 2012).

The regional scope of this study raises
the question of the external validity of the
findings. Although Iowa was not completely
resilient to the effects of the recession, the
unemployment rates registered in lowa were
more moderate than in many other states. To
put Iowa’s experience into U.S.-wide context,
according to the Bureau of Labor Statistics,
the unemployment rate in the United States
rose from 5% at the start of the recession (De-
cember 2007) to 9.5% by the end (June 2009).
During the same time period, the unemploy-
ment rate in lowa increased from 3.75% to
6.6%. Thus, unemployment in Iowa was
much lower compared to the rates reported in
the most-affected states in June 2009, such as
Nevada (12.5%) and California (11.5%), but
higher compared to the least-affected neigh-
boring states including Nebraska (5%) and
North Dakota (4.3%). However, the coun-
ty-level unemployment rate in lowa exhibited
wide dispersion and was comparable to the
U.S.-wide range of variation, as the county
variation ranged from 3.9% to 10% in 2009.
Thus, while Iowa is clearly not fully represen-
tative of the United States as a whole, the data
reported are likely to be widely relevant.

The Iowa Lakes Project survey data con-
tain household recreation demand behavior
(participation and number of trips) and em-
ployment status both before and during the
recession. This random population survey
collected a rich set of information on Iowans’
lake visitation patterns at 132 lakes, as well as
demographics including employment status.
The survey was administered in both 2005 and
2009, resulting in a panel of 971 households
with complete information that were observed
both before and during the recession. We ex-
ploit this panel to investigate how households
who moved from full-time employment status
in 2005 to part-time employment, unemploy-
ment, or retirement status in 2009 changed
their outdoor lake recreation usage, both at the
extensive and intensive margins, compared to
households employed full-time both before
and during the recession.
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Experiencing an employment shock during
the recession year 2009 is nonrandom due
to both observable and unobservable factors,
which creates a potential selection bias issue.
Following the nonexperimental treatment ef-
fect literature, we adopt both semiparametric
cross-sectional and difference-in-differences
(DID) matching strategies to address this con-
cern (Rosenbaum and Rubin 1983; Heckman,
Ichimura, and Todd 1997; Smith and Todd
2005). We apply four different matching meth-
ods to check the consistency of the results.

The main results from this analysis suggest
that employment changes during a recession
do not reduce outdoor recreation usage. Our
first set of findings suggests that households
that became unemployed during this period
participated more in lake recreation com-
pared to the prerecession period. However,
people going into retirement do not change
their lake visitation behavior compared to
the prerecession period. Our placebo exercise
confirms that our findings are not driven by a
preexisting differential trend for the treatment
group and the control group. Incorporating the
county-level unemployment rate as a proxy
for aggregate economic conditions, we ex-
tend the analysis in a household fixed effects
framework. Here, we find some evidence that
households in counties with high unemploy-
ment during a recession participated more in
lake recreation.

The insensitivity of recreation demand to
recession implies that there are stable eco-
nomic benefits from nature-based economic
activities. This finding is of direct policy
relevance for decisions by public officials
concerning nature-based public amenities.
Improving water quality and public facilities
appears to provide social benefits that are re-
silient to recessions; the stability of returns to
this form of public good provision may raise
its value relative to other local public goods.

2. Background and Theoretical
Motivation

Two important components that determine
recreation behavior are income and the op-
portunity cost of time (Bockstael, Strand, and
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Hanemann 1987; Cesario 1976; Englin and
Shonkwiler 1995; Feather and Shaw 1999;
Larson and Shaikh 2004; Smith, Desvous-
ges, and McGivney 1983). If recreation is a
normal good, the impact of a rise in income
is positive, and vice versa if it is an inferior
good. Time spent for recreation services has
two components: travel time and time spent
on site. Phaneuf and Requate (2017) provide a
simple recreation demand model to motivate a
household’s optimization between consump-
tion of nonrecreation necessities and recre-
ation goods and services. The household is
naturally endowed with T units of time, out
of which the household works for H hours in
the market for an hourly wage of w, and allo-
cates the remaining time, 7 — H, between rec-
reation (R) and leisure (/) so that utility from
consumption of R, [, and the numeraire good
(z) is maximized. For simplicity, we assume
that the hours of work, H, are determined out-
side the model and are independent of choices
for R, [, and z. Formally, the household wants
to maximize the utility function U(z, R, [; q),
where q represents taste parameters, subject
to two separate constraints:

1. Money income constraint: wH =cR+z,
where c is the out-of-pocket cost of a trip.

2. Time resource constraint: 7 =H +[+ 1R,
where time remaining after work hours,
T — H, is used for leisure and recreation,
and ¢ is the time cost for consumption of
each unit of R.

The household solves the following two-con-
straint utility maximization problem:

max U(z,R,l;q)+ A(wH —cR—-7)
Ry, A

+u(T—H—-1—1tR).

Manipulation of the first-order conditions re-
sults in

U
—R=c+£t=c+¢t.

U

Z

At the optimum, the marginal benefit from
one recreation trip (Ug /U, =06z /JR) must
equal the marginal cost (¢ + ¢t). The recreation
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price consists of a direct part, ¢, and an op-
portunity cost of time, ¢¢. Solving the first-or-
der conditions yields demand equations for
each of z*(c,t,w,H,T,q), R*(c,t,w,H,T,q),
l*(c,t,w,H,T,q), and ¢*(c,t,w,H,T,q).

The model suggests the possible pathways
through which recession might influence
recreation demand behavior. If the recession
affects any recreationist household directly
through a reduction in working hours, or
job loss, that household experiences a fall in
monetary income but has more available time
for leisure and recreation. The fall in income
raises the value of A, the Lagrange multiplier
on the monetary budget constraint. The unem-
ployment releases more time for time-inten-
sive consumption and leisure, which implies
that the shadow value of time (u) would fall.
The combination of these two changes sug-
gests a fall in ¢, the opportunity cost of time.

Note that an opposing effect takes place
through the decrease in working hours and
resulting fall in income if outdoor recreation
is a normal good. These two effects are com-
parable to a substitution and income effect
resulting from a price change.* Whether the
time effect dominates the income effect will
determine the overall effect of unemployment
on recreation demand under a normal good
assumption. If, instead, outdoor recreation is
an inferior good, the two effects will reinforce
each other. However, empirical evidence sug-
gests that outdoor recreation may be a normal,
though income inelastic, good (Loomis and
Keske 2009; Phaneuf and Smith 2005).

In modeling local recreation demand, the
choice set often includes an element known
as the “stay-at-home” option (e.g., Egan et al.
2009). This option captures everything outside
the model, including options for other recre-
ation activities such as exotic vacations or an

4In a somewhat different context, Loomis and Keske
(2009) use a contingent behavior survey to examine the rela-
tive strength of income and substitution effects in the context
of mountaineering in Colorado’s Fourteeners (mountains
with peaks in excess of 14,000 feet). The authors find that
respondents are generally unwilling to substitute to similar
peaks (Thirteeners) in the face of fee increases at the Four-
teeners. In this paper, we do not attempt to isolate such in-
come and substitution effects, but rather focus on measuring
the net impact of the Great Recession.
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international trip. If recreationist households
have planned for such a trip but experience a
fall in income due to unemployment during
a recession, they are less likely to follow
through with those expensive trips. In such
cases, the “stay-at-home” option becomes less
appealing and might induce an increase in de-
mand for cheap, local recreation activities. In
the model specified, this is equivalent to say-
ing that corner solution (i.e., Ug /U, <c+¢t)
is less likely to occur. This is equivalent to the
case when outdoor recreation is of inferior
type. However, since we do not know whether
an average household would consider outdoor
recreation as an inferior or normal good, the
ultimate effect is an empirical question. The
net impact on local recreation will ultimately
depend on the combination of income effect
and substitution effects resulting from unem-
ployment during the recession.

Additional reasons for an ambiguous sign
arise in a dynamic setting. Hoque, Kling, and
Herriges (2013) introduce a simple two-pe-
riod model that includes a precautionary mo-
tive and consumption smoothing to develop
intuition on how dynamic factors affect out-
door recreation demand during a recession.
During a recession, the precautionary motive
induces risk averse people to increase savings
and spend less, thereby reducing spending
on all goods, including recreation. This ef-
fect would work in the opposite direction for
risk loving households. However, a household
that becomes unemployed will see a decline
in the opportunity cost of leisure, leading to
increased consumption of recreation. Unem-
ployment also induces consumption smooth-
ing between time periods. Since money and
time are complements for recreation demand,
an intratemporal allocation of time from re-
duced market hours toward nonmarket goods
such as outdoor recreation is another con-
sumption smoothing mechanism that house-
holds may adopt during recession. Nevo and
Wong (2018) documented that U.S. con-
sumers smoothed consumption expenditures
during the Great Recession by intratemporal
substitution of time across activities. In sum,
the combined effect of uncertainty and unem-
ployment on outdoor recreation depends on
the relative strength of these effects within
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and across households. The net effect of a
recessionary shock is ultimately an empirical
question.

3. Econometric Framework

To provide insight on the empirical question
of how recreation use responds in a recession,
we study the impact of employment changes
during the Great Recession on lake recreation
use. The treatment group includes those who
experience a change in employment status
during a recession, and assignment to this
treatment group is nonrandom. This nonran-
dom treatment assignment, also known as a
selection effect, is likely due to both observ-
able and unobservable factors. The selection
problem can obscure possible causal effects of
a change in employment status during a reces-
sion on recreation behavior due to confound-
ing factors that affect both selection into the
treatment (change in employment status) and
the outcome variable (a recreation visit). The
propensity score matching (PSM) method,
presented by Rosenbaum and Rubin (1983), is
one approach to overcome the selection prob-
lem. PSM is widely used in the program eval-
uation literature (Dehejia and Wahba 2002;
Jalan and Ravallion 2003; List et al. 2003; Liu
and Lynch 2011; Chabé-Ferret and Subervie
2013). Under certain assumptions, the method
solves the problem of missing counterfactuals
in nonexperimental settings.

The periods for this analysis are 2005,
the prerecession year, and 2009, the reces-
sion year. The unit of analysis in this study
is the household. We consider three treatment
groups, each of which consists of households
whose employment status changed during the
recession. The control group consists of the
households that remained employed full-time
in both 2005 and 2009. Each household i may
fall in any of the three treatment groups de-
fined as follows:

1if “i” is full-time employed in 2005 but
unemployed / part-time / retired in
Ty = 2009 (1]
0 if “i” is full-time employed in year 2005
and 2009.
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1 if “i” is full-time employed in 2005 but
unemployed / part-time employed in
2009 [2]
0 if “i” is full-time employed in year 2005
and 2009.

1 if “i” is full-time employed in 2005 but
retired in 2009

T3=3 0 s s . . (31

0 if “i” is full-time employed in year

2005 and 2009.

The first treatment group includes those
households whose employment status
changed to unemployed, part-time employed,
or retired. Because the retirement option may
be fundamentally different than reduced hours
or full unemployment, we form two addi-
tional treatment groups to consider these cat-
egories separately. The second group contains
those households that became unemployed or
moved to part-time employment status. The
third group includes just those that moved
into retirement.

The first outcome variable of interest is a
binary variable: Trip;,={0,1}, where 1 indi-
cates that household i in treatment group k
took a trip in year t={Y09,Y05}, and O indi-
cates not. The subscript k = {0, 1, 2, 3}, where
0 indicates control group while 1, 2, and 3
indicate the treatment group. The second out-
come variable is NTrip;,, which denotes the
total number of trips for household 7 in group
k in year t.

We estimate separate probit regression
models for each treatment group for selection
into change in employment status during the
2009 recession, using the following specifica-
tion:

Pr(Tix yoo = 11Xk, y05:B) = P(X) = D(XB),

where X ; yos is the set of observable co-
variates for household i in treatment group
k in prerecession year Y05. To reduce bias,
the program evaluation literature (Heckman,
Ichimura, and Todd 1997; Smith and Todd
2005; Caliendo and Kopeinig 2008) suggests
choosing a rich set of explanatory variables
based on economic theory, previous research,
and institutional settings.
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To estimate the impact of a change in em-
ployment status during a recession on outdoor
recreation, we need a counterfactual estimate
of what recreationist households in the treat-
ment group would have done were they not
affected by an employment shock during the
recession. This counterfactual works if the
conditional independence assumption holds.
This states that after controlling for a set of
observable covariates X that are not affected
by treatment, potential outcomes are inde-
pendent of treatment assignment.> We use the
recreation behavior of households in the con-
trol group in 2009 as the counterfactual recre-
ation behavior for households in the treatment
group, at both the intensive and extensive
margin.

E[Tripy yoo (0) IP(X), Ty =1]=
E[Tripy. yoo (0) IP(X), Ty =0]=
E[Trip; oo (0)IP(X)]. [4]

E[NTripjx yoo (OIP(X), Ty =1]=
E[NTripj y09 (0)IP(X), Ty =0] =
E[NTrip; y oo (0)P(X)]. [5]

In addition, the common support assumption
requires that for a recreationist household that
has become unemployed or retired, there must
exist comparable recreationist households that
are still employed but are otherwise similar
with respect to other characteristics.

We estimate the following average treat-
ment effect on the treated (ATT) estimators:

ATT k extensive =
1 Tripik,yo9 (1)
Nl 2 |- S T || 16
iel)NS, jel,

and

50One implication of this unconfoundedness assump-
tion is the mean equivalence condition, which states that
once the propensity score is controlled for, the treat-
ment and the control groups have similar distribution
for the covariate vector X: T+X|P(X). In other words,
E[XIP(X),T =1]= E[XIP(X),T =0]. This is also termed as
balancing of covariates, X, which indicates the quality of the
matching estimator.
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> [NTripy, yoo(l)

— 1 |ielinS,
ATTk,intensive=N7 " | (71
T = (Wy)NTripit yo9(0)]
Jely

where [ is the set of treated observations, I
is the set of control observations, Sp is the
region of common support, and Ny is the
number of observations that belong to the
set Iy NSp,. Moreover, Zje Io (Wi)Tripix, y 09
is the counterfactual for treatment i, which
is constructed as the weighted average of all
of the matched control outcomes. Note that
W, is the weight assigned to each matched
control j corresponding to the treatment i
that will depend on the distance between
the propensity scores of treatment i and
match j, and the number of matches as well.

The estimators in equations [6] and [7] are
unbiased if selection into employment change
during the recession is due to observable fac-
tors. However, there may exist unobservable
factors, both time variant and time invariant,
that affect both the likelihood of a household’s
exposure to employment change during a re-
cession and that household’s recreation be-
havior. For example, in our context, factors
such as distance to lake, residence amenities,
local attributes, and labor market conditions
might confound the results.

Heckman, Ichimura, and Todd (1997),
Smith and Todd (2005), Imbens and Wool-
dridge (2009), and Arriagada et al. (2012)
recommend using a DID approach when geo-
graphic and other individual-specific fixed
factors play a potentially confounding role.
Using the DID matching estimators with our
panel structure we are able to difference out all
potential time-invariant unobservable factors.
The estimation procedure follows equations
[6] and [7] except that the impact is measured
as the differences of outcomes.® Note that the
DID matching estimator requires the parallel

6Since the DID matching estimators estimate the treat-
ment effect on the differences of outcome variables, we
redefine the outcome variables by taking differences across
prerecession and recession years. The difference in par-
ticipation in lake recreation for the treatment group k is
ATripy =Tripgyoo —Tripi,yos, while that for the control
group is ATripy =Tripyyg9 —Tripg yos- Total number of
lake trips (intensive margin) is similarly redefined for the

trend assumption; that is, any differences in
the outcome variable between treatment and
control groups must remain constant over pre-
recession periods (Imbens and Wooldridge
2009).

We apply four different matching algo-
rithms including nearest neighbor match-
ing with replacement, four nearest neighbor
matching, radius matching within a radius
distance of one-half standard deviation of
the estimated propensity score, and kernel
matching. Standard errors are estimated fol-
lowing Abadie and Imbens (2008, 2016) for
nearest neighbor matching estimators, and a
bootstrapped procedure for radius and kernel
matching estimators.” The nearest neighbor
matching estimators perform better in terms
of bias reduction, while the radius and ker-
nel matching estimators are more efficient,
as larger shares of controls are utilized in the
construction of the counterfactual mean.

4. lowa Lakes Survey

We utilize data from the Iowa Lakes Survey
of households, a random population sur-
vey, which collects a rich set of information
on lowan’s lake visitation patterns as well
as demographics on gender, age, education,
employment status, income, and household
composition. The survey was administered in
both 2005 and the recession year 2009.8 The
surveys in 2005 and 2009 together comprise a
complete panel with all necessary information
for 1,778 households, giving us information
on their recreation behavior (both participa-

treatment group as ANTripy = NTripy yo9 — NTripy yos and
for the control group as ANTripy = NTripg yo9 — NTripg yos.

T1n case of a robustness check exercise, where matching
is conducted within a geographic region, standard errors for
nearest neighbor matching estimators are estimated follow-
ing the procedure elaborated by Markus (2014).

8The survey in 2009 was sent to 10,000 people, out of
which 4,500 responded to a similar survey conducted in
2005. The survey response rate in 2009 was around 60%.
Although the surveys in 2005 and 2009 together comprise a
panel of 2,773 households, approximately one-third of them
do not provide employment information in 2009, which is
quite high compared to similar nonresponse in 2005 (5.3%).
However, a simple mean comparison reveals that the total
number of trips in 2009 of the group with missing employ-
ment information is not statistically different from that with
nonmissing employment information.
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Table 1

Number of Survey Respondents by Employment Status during Prerecession (2005) and Recession (2009)
Periods, and Size and Composition of Treatment and Control Groups

Employment Status in 2009

Employment Status in 2005 Full-time Part-time Student Unemployed Retired Total
Full-time 848 43 4 23 100 1,018
Part-time 29 69 2 8 37 145
Student 8 0 2 1 1 12
Unemployed 17 6 1 20 13 57
Retired 14 24 1 1 506 546
Total 916 142 10 53 657 1,778
Number of Treatment Number of Control
Treatment Group Employment Status in 2009 Observations Observations
1 Unemployed 42 816
Part-time employed 21
Retired 92
Total 155
2 Unemployed 42 816
Part-time employed 21
Total 63
3 Retired 92 816
Total 92

Note: In the lower panel we exclude all respondents who report more than 52 trips in one single year. Compared to the upper panel, this reduces
the control group size from 848 to 816. Similarly, we adjust the treatment group sizes as well.

tion and number of trips) and relevant demo-
graphics both before and during the reces-
sion.? We first identify the households that
experienced a change in employment status
during the recession to construct the treatment
and control group for our study.

The upper panel of Table 1 presents the em-
ployment status of the respondents. To study
how the movement from full-time employ-
ment to unemployment or retirement affects
recreation, our initial focus is on the 1,018
households summarized in the first row of the
table.! Among 1,018 households employed
full-time in 2005, 83% (n = 848) reported un-
altered employment status in 2009. Approxi-
mately 6.5% of the households employed full-
time in 2005 reported either unemployment
or a decrease in working hours in 2009 (n =
66). In addition, 10% of the previously full-

9We exclude households that did not report employment
status in 2009. Thus, the sample sizes of 1,778 households
reported in the text refer to the set of observations that have
provided complete information on lake recreation, employ-
ment status, and demographics in both 2005 and 2009.

10 Among the 1,018 households, we finally use 971 house-
holds, as we further exclude 47 households that report more
than 52 trips in either of the years to avoid casual nonrecre-
ation trips.

time employed households retired in 2009 (n
=100).11

The lower panel of Table 1 shows the com-
position of the control and three treatment
groups. Among the three, treatment group 1 is
the largest, consisting of 155 observations in
total, as it includes retired, unemployed, and
part-time-employed households. Comparing
with the counterfactual group size, the treat-
ment control ratio is approximately 1:5. The
relatively small treatment group compared to
the control legitimately raises a concern of
small sample bias; however, we are not aware
of any test to detect such small sample bias in
matching estimators. Nonetheless, by using a
large set of control observations we are able
to find strong matches, which helps reduce the
bias due to incomplete matches. In addition,
we note that it is common in the applied liter-
ature to use matching estimators with a small
sample and relatively large control group
(e.g., Bertram-Huemmer and Kraehnert 2018;

'For comparison, an investigation into a similar panel
from 2004-2005 shows that 3.5% of the full-time employed
people in 2004 became unemployed/part-time employed in
2005, and 2.5% of the full-time employed people in 2004
retired in 2005.
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Table 2

Participation, Total Trips, Demographics, and Recreation Activities across Treatment Groups
during Prerecession (2005) and Recession (2009) Period

Control Group

Treatment Group 1

Treatment Group 2 Treatment Group 3

Mean Std. Dev. Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Participation
Participation in 2005 0.675 0.469 0.600 0.491 0.571 0.499 0.620 0.488
Participation in 2009 0.675 0.469 0.665 0.474 0.746 0.439 0.609 0.491
Total Trips
Total trips in 2005 7.354 10.188 7.071 11.635 4.698 7.370 8.696 13.620
Total trips in 2009 6.933 9.927 6.806 9.771 5.619 7.458 7.620 11.046
Prerecession Year 2005: Demographics
Age 4.433 0.750 5.161 0.802 4.746 0.842 5.446 0.635
Gender 1.246 0.431 1.355 0.480 1.429 0.499 1.304 0.463
Education 3.384 1.002 3.271 1.089 3.175 1.025 3.337 1.132
Number of children in the 0.939 1.210 0.310 0.717 0.492 0.840 0.185 0.592

household
Rural residence 0.153 0.360 0.103 0.305 0.095 0.296 0.109 0.313
Small town residence 0.211 0.408 0.213 0.411 0.302 0.463 0.152 0.361
Micropolitan residence 0.132 0.339 0.148 0.357 0.175 0.383 0.130 0.339
Metropolitan residence 0.504 0.500 0.535 0.500 0.429 0.499 0.609 0.491
Prerecession Year 2005: Recreation Preference Variables
Boat activities 0.553 0.498 0.426 0.496 0.429 0.499 0.424 0.497
Hunting 0.065 0.247 0.039 0.194 0.016 0.126 0.054 0.228
Fishing 0.512 0.500 0.503 0.502 0.492 0.504 0.511 0.503
Total number of trips 7.354 10.188 7.071 11.635 4.698 7.370 8.696 13.620
Take overnight trips 0.456 0.498 0.374 0.485 0.270 0.447 0.446 0.500

Note: Control group consists of 816 recreationist households that had been employed full-time both in the prerecession and recession years.
Treatment group 1 includes 155 observations of households that became unemployed or retired during 2009. Treatment group 1 is split into treat-
ment groups 2 (unemployed only) and 3 (retired only). Boat activities capture if a household owns a boat or participates in any boating activities

such as jet skiing, canoeing, boating, and sailing.

Rao, Briimmer, and Qaim 2012; Arriagada et
al. 2012; Liu and Lynch 2011).

Information on participation, average num-
ber of trips, and demographics across treat-
ment and control groups is reported in Table 2.
Participation, on average, remains unchanged
for the control group across the years 2005
and 2009. However, unlike treatment group
3, treatment groups 1 and 2 increased partic-
ipation in lake recreation in 2009. For total
number of trips, the pattern is a little differ-
ent. For the control group, treatment group
1, and treatment group 3, the mean number
of trips fell in 2009, when compared to 2005.
In contrast, treatment group 2 exhibits an in-
crease in the mean number of trips in 2009.
This suggests possible differences in recre-
ation behavior across retired and unemployed
households.

The covariates we include to estimate the
propensity score are age; polynomials of age;
education; gender; number of children in the
household; interaction terms between edu-
cation, age, and gender; recreation patterns
in previous years; and boat ownership as re-
ported in the 2005 survey. The inclusion of
education and age are motivated by the earn-
ing function literature in labor economics
(Mincer 1974; Heckman, Lochner, and Todd
2006). We assume that factors that determine
one’s earnings are strong predictors for labor
market status as well. The Iowa lake surveys
also contain information on households’ res-
idence county and ZIP code. We match this
with the rural-urban commuting area (RUCA)
codes maintained by the U.S. Department of
Agriculture’s Economic Research Service to
classify households by four location types:
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rural, small town, micropolitan, and metro-
politan.!2

Finally, information on lake recreation ac-
tivities, such as fishing, boating, and hunting
are included to capture preferences for differ-
ing activities. Boating, fishing, and hunting
are common lake recreation activities (Evans,
Herriges, and Kling 2011). Boat activities
combine information on household boat own-
ership as well as participation in any boating
activities such as canoeing, boating, jet skiing,
and sailing. Habit persistence has been found
in the recreation literature (Adamowicz 1994;
Moeltner and Englin 2004). This suggests that
prerecession recreation behavior might influ-
ence recreation choices during the recession.
Information on recreation usage (total number
of day and overnight trips) taken in the prere-
cession year is used to group households with
similar recreation preferences. The bottom
panel of Table 2 presents summary statistics
on various covariates observed in the prere-
cession year.

5. Results and Discussion

We start with propensity score estimation
for selection into each of the three treatment
groups.!3 Treatment status, education, num-
ber of children, age, interaction between age
and education, rural area residence, number of
recreation trips taken in previous years, and
participation in fishing and boat activities are
statistically significant factors determining
the probability of experiencing a change in
employment status during a recession.

Based on the estimated propensity score
in each of the cases, we match the treatment
with the control group, applying four different
matching algorithms. For each matching algo-
rithm, the balancing of covariates is assessed
following standard criteria.!* Prior to match-

12Detailed documentation of RUCA codes is available
at  http://www.ers.usda.gov/data-products/rural-urban-com
muting-area-codes/documentation.aspx#. Uu8I9fldWII.

13We estimate a separate probit model for each treatment
group. Table Al of Appendix A reports propensity score es-
timation results.

14Four matching algorithms are (1) nearest neighbor
matching with replacement, (2) nearest five neighbors
matching, (3) radius matching within a caliper of one-half of

May 2020

ing, statistically significant differences across
the treatment and control group are common.
After matching is completed, the covariates
balance well.l> To satisfy the overlapping
condition while estimating the treatment ef-
fects, we exclude the treatments that are out of
the common support. In 95% or more cases,
treatments lie in the common support region
or find a comparable counterfactual from the
control group.1©

Column I in Table 3 presents the impact
of a change in employment status during the
recession on participation in lake recreation.
For treatment group 1 (unemployed, part-time
employed, and retired) all four matching es-
timators indicate that the treatment group
participated more in outdoor lake recreation
during the recession. These estimates suggest
that households that became unemployed or
retired during the recession are about 8 to 11
percentage points more likely to have partici-
pated in at least one lake trip compared to the
households that remained employed full-time.

Table 3 reveals that for treatment group 2
(unemployed and part-time employed) all four
matching techniques indicate a statistically
significant positive effect on participation
in lake recreation. The estimates imply that
an average household that was employed in
2005, but moved to part-time or unemployed
status in 2009, is 13 to 22 percentage points
more likely to have recreated compared to the

the standard deviation of the propensity score, and (4) ker-
nel matching. All of the estimation is conducted in STATA
utilizing the psmatch2 and teffects psmatch packages. The
balancing is based on two different criteria: (1) the differ-
ence between the mean of the treated and matched control
group, and (2) the standardized mean difference of the co-
variates between the treatment and control group. The stan-
dardized difference of means is calculated as (Mean,;q,q—

Mean ynor) ! \/ (1/2)(Varianceyeyeq + Variance opyo)- We
consider a standardized difference of means of 25 as large
(Rosenbaum and Rubin 1983; Imbens and Wooldridge
2009).

15Table A2 in Appendix A reports covariate balance be-
fore matching is done. In Tables A3—A5 of Appendix A
the postmatching covariates balance is reported. Across the
treatment groups and matching algorithms applied, more
than 99.5% of the covariates balance well after a matching is
conducted. For treatment group 2, one covariate, gender, did
not balance using nearest neighbor matching.

16 Table E1 of Appendix E shows the number of matched
as well as nonmatched treatments in each matching process
for each of the three treatment groups.
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Table 3
Estimates of Average Treatment Effect on the Treated for Lake Recreation

Participation in
2009
I

Difference in Total Trips in Difference in
Participation 2009 Total Trips
I I v

Treatment Group 1: Unemployed, Part-time, and Retired

0.113%* (0.066)
0.103* (0.056)
0.083%* (0.048)
0.084%* (0.051)

Treatment Group 2: Unemployed and Part-time

0.222%%% (0.081)
0.137#% (0.066)
0.139%* (0.066)
0.132%% (0.063)

Nearest neighbor within caliper
Nearest five neighbors

Radius matching within caliper
Kernel matching

Nearest neighbor within caliper
Nearest five neighbors

Radius matching within caliper
Kernel matching

Treatment Group 3: Retired

Nearest neighbor within caliper 0.00 (0.077)
Nearest five neighbors 0.034 (0.063)
Radius matching within caliper 0.008 (0.060)
Kernel matching 0.02 (0.063)

0.113 (0.073)
0.103* (0.060)
0.123%%* (0.052)
0.125%* (0.056)

1.019 (1.373)
1.123 (1.104)
0.719 (0.823)
0.755 (0.903)

0.725 (1.268)
0.186 (1.007)
0.433 (0.772)
0.411 (0.794)

0.189%* (0.115)
0.117 (0.087)

0.138% (0.083)
0.138%* (0.083)

0.444 (1.564)
0.732 (1.119)
0.427 (0.958)
0.2 (0.936)

~0.456 (1.324)
0.302 (1.043)
0.484 (0.916)
0.544 (0.933)

0.034 (0.077) “1.121 (1.927) ~0.357 (1.482)
0.041 (0.072) ~0.238 (1.464) 0.266 (1.268)
0.066 (0.065) ~0.492 (1.227) ~0.213 (1.097)
0.076 (0.066) ~0.329 (1.269) ~0.008 (1.115)

Note: The caliper is chosen as one-half of standard deviation of propensity score. Standard errors reported for nearest neighbor estimators are
Abadie-Imbens robust standard errors. Standard errors reported for radius matching and kernel matching estimators are obtained from bootstrap-

ping with 1,000 replications.

* ok Statistical significance at the 10%, 5%, and 1% levels, respectively.

control. The bottom panel in Table 3 contains
results for treatment group 3 (retired). All
matching techniques indicate that this group
did not increase participation in lake recre-
ation. Thus, it appears that the statistically
significant impact we observe for treatment
group 1 is driven by the unemployed and part-
time employed group (i.e., treatment group 2)
rather than the behavior of retirees.

Because these matching results may still
be subject to unobservable time-invariant
confounding factors, we also estimate DID
matching models using the information on
households’ participation in lake recreation
both before and during the recession. This
strategy results in netting out the effects of
time-invariant unobservable factors that dif-
fer between the treatment and control groups.
The DID matching results for participation are
presented in column II in Table 3. The results
are quite similar to the first set of matching
results, although the statistical significance is
not as strong in a few cases. The bottom panel
in Table 3 shows that none of the matching
processes indicate any statistically significant
impact of retirement on participation in lake
recreation.

Columns III and IV from Table 3 contain
estimates for the total trips outcome variable.
The matching estimates in column III reveal
that none of the treatment groups exhibit any
significant impact of employment change
during the recession on the total number of
trips. Column IV reports the DID matching
results, which generates the same findings as
the matching estimators; namely, employment
changes do not change the frequencies of out-
door lake trips.

Contrary to the case for participation, un-
employed or partially unemployed house-
holds do not increase their trip frequency
during the recession. Similar to the analysis
for participation, the estimates do not suggest
any impact of retirement during the recession
on the total number of trips. As a caveat, we
recognize that the lack of an effect for retirees
or on trip frequencies is hard to pin down due
to the relatively small sample size.

We also run a simple ordinary least squares
(OLS) model for each of the three treatment
groups, where the outcome variables are par-
ticipation and total number of trips taken in
2009, and the explanatory variables include
the variables used in the matching exercises
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Table 4
Placebo Effect: Estimates of Average Treatment Effect on the Treated for Lake Recreation

May 2020

Participation Difference in Total Trips in Difference in
in 2003 Participation 2003 Total Trips
1 1T 111 v

Treatment Group 1: Unemployed, Part-time, and Retired
Nearest neighbor with replacement 0.019 (0.072) 0.007 (0.075) -0.069 (1.223) 0.226 (0.946)
Nearest five neighbors with replacement 0.035 (0.057) —-0.024 (0.056) 0.748 (1.006) 0.045 (0.789)
Radius matching (caliper = 0.5 x SD) 0.011 (0.047) —-0.031 (0.052) -0.134 (0.713) 0.252 (0.676)
Kernel matching 0.019 (0.050) —0.035 (0.058) 0.121 (0.750) 0.224 (0.690)

Treatment Group 2: Unemployed and Part-time

Nearest neighbor with replacement 0.108 (0.094)

Nearest five neighbors with replacement 0.074 (0.073)
Radius matching (caliper = 0.5 x SD) 0.082 (0.065)
Kernel matching 0.077 (0.061)

Treatment Group 3: Retired

—0.039 (0.080)
—0.011 (0.066)
—0.051 (0.060)

Nearest neighbor with replacement
Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)

Kernel matching

~0.047 (0.061)

~0.075 (0.100)
~0.044 (0.073)
~0.072 (0.071)
~0.074 (0.068)

0.005 (0.075)
0.017 (0.068)
0.01 (0.064)

0.007 (0.064)

~0.564 (1.545)
0.125(1.150)
0.48 (0.741)
0.295 (0.774)

~0.228 (1.718)

0.222 (1.350)
~0.542 (1.072)
~0.398 (1.141)

0.797 (1.225)

0.361 (0.659)
~0.491 (0.647)
-0.532 (0.637)

0.745 (1.305)
0.277 (1.135)
0.286 (1.043)
0.158 (1.105)

Note: Caliper is chosen as one-half of standard deviation of propensity score. Standard errors reported for nearest neighbor estimators are
Abadie-Imbens (AI) robust standard errors. Standard errors reported for radius matching and kernel matching estimators are obtained from
bootstrapping with 1,000 replications. No statistical significance at the 10%, 5%, and 1% levels.

and the treatment group indicator. Although
the OLS model does not incorporate the selec-
tion issues related to change in employment
during recession, the estimated parameters
are still useful for comparison across methods
applied. The results are reported in Table A6
of Appendix A. The estimates reveal that for
treatment group 2 (unemployed and part-time
employed), treatment status and participation
in lake recreation are positively and signifi-
cantly associated. In contrast, no such asso-
ciation is observed for treatment group 1 and
treatment group 3.

6. Robustness

We conduct three robustness checks. First,
we use a placebo recession year to check if
any preexisting differences across treatment
and control groups are contaminating our es-
timates. Second, we change the specification
for propensity score estimation to include
a subset of covariates previously used; spe-
cifically, we exclude recreation preference
variables. Third, we match each treatment
observation with controls from the same geo-

graphic region to control for time-variant,
spatial, unobservable factors, given that rural
and urban areas may be affected differently
during a recession.

The objective of the placebo exercise is to
check whether it is unemployment during the
recession or some preexisting unobservable
factors affecting the treatment and control
groups differentially. If the treatment and con-
trol groups exhibit differentiated trends in the
prerecession years, and the recession truly has
no impact on recreation, the DID matching
estimator can pick up this difference in trends
and make it appear as if it is due to the change
in employment during the recession. For the
placebo exercise, we use 2003 as a placebo
recession year, as the Towa lakes survey was
also undertaken in that year. Tables B1-B3 of
Appendix B show that balancing of covari-
ates is well satisfied. We report the estimates
from the placebo exercise in Table 4. In all of
the matching processes, neither participation
nor frequencies of trips in lake recreation are
statistically different across the treatment and
control groups in 2003. As a second placebo
check, a comparison of lake-based recreation
of the treatment and control households be-
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Table 5

Robustness Check of Estimates of Average Treatment Effect on the Treated for Lake Recreation
(with Different Group of Covariates)

Participation
in 2009
1

Difference in Total Trip in Difference in
Participation 2009 Total Trip
I 111 v

Treatment Group 1: Unemployed, Part-time, and Retired

0.046 (0.054)
0.073 (0.051)
0.083 (0.052)
0.085 (0.052)

Nearest neighbor with replacement
Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)
Kernel matching

Treatment Group 2: Unemployed and Part-time

Nearest neighbor with replacement
Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)
Kernel matching

0.082 (0.078)
0.097 (0.066)
0.118%* (0.065)
0.105 (0.065)

Treatment Group 3: Retired

Nearest neighbor with replacement 0.064 (0.070)
Nearest five neighbors with replacement 0.054 (0.068)
Radius matching (caliper = 0.5 x SD) 0.058 (0.065)
Kernel matching 0.064 (0.069)

0.084 (0.058)

0.114** (0.056)
0.122%* (0.054)
0.123%* (0.053)

-0.378 (1.173)  —0.147 (0.979)
0.226 (1.040) 0.173 (0.945)
0.264 (0.973) 0.398 (0.915)
0.397 (1.031) 0.43 (0.891)

0.174* (0.091)

0.191%** (0.086)
0.185%* (0.082)
0.185%* (0.082)

—1.69 (1.247)

—1.294 (1.083)
—1.059 (1.124)
—1.152 (1.100)

1.622 (1.204)
1.902%* (1.106)
1.336 (1.068)
1.352 (1.070)

0.051 (0.070)
0.043 (0.067)
0.058 (0.062)
0.055 (0.061)

1.875 (1.450)
1.739 (1.448)
1.266 (1.434)
1.517 (1.433)

~0.445 (1.311)
—0.312 (1.280)
~0.246 (1.241)
—0.357 (1.259)

Note: Caliper is chosen as one-half of standard deviation of propensity score. Standard errors reported for nearest neighbor estimators are
Abadie-Imbens (AI) robust standard errors. Standard errors reported for radius matching and kernel matching estimators are obtained from

bootstrapping with 1,000 replications.
*, % Statistical significance at the 10% and 5% levels, respectively.

tween a prerecession (2005) and postreces-
sion (2014) period is drawn.!” Due to a sig-
nificant gap between the two survey years,
approximately 30% of the treatment and con-
trol households from the original sample are
absent in the 2014 survey.!® Nevertheless, the
results from this exercise, as presented in Ta-
ble B4 of Appendix B, suggest that the mean
recreation behavior is not significantly differ-
ent across treatment and control groups in a
postrecession year. This finding gives us con-
fidence that our analyses based on matching
exercises as reported in the previous section
are not contaminated due to differential group
trends.

As a second robustness check, we estimate
the propensity score excluding the recreation
preference variables, but including the demo-
graphics and region types. Table 5 reports the

17We thank an anonymous referee for suggesting this ad-
ditional placebo check.

18 This attrition reduces the number of households in treat-
ment group 1 by 32% (from 155 to 106), in treatment group
2 by 32% (from 63 to 42), in treatment group three by 33%
(from 92 to 64), and in the control group by 30% (from 816
to 590).

estimates for participation. Covariates bal-
ancing results, as reported in Tables C1-C3
of Appendix C, reveal that the quality of the
match is good. For treatment groups 1 and 2,
the ATT estimates on the level for participa-
tion in lake recreation are not robust to the
inclusion of a limited set of covariates. How-
ever, for these two treatment groups, the DID
matching estimates are robust to this different
set of observables covariates. Similar to the
pattern reported in Table 3, Table 5 reveals
that the retired households (treatment group
3) did not alter their participation behavior in
lake recreation during the recession.

For the frequency of lake trips, with the
new set of covariates, only one out of the 12
matching estimators across the three treatment
groups exhibits statistical significance. Our
previous finding that the frequency of lake
trips does not change due to unemployment or
retirement during the recession is robust to the
choice of covariates.

Although we account for the effects of
time-invariant unobservables through match-
ing on the differences, our estimates may still
be confounded by unobservable factors that
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Table 6

Robustness Check of Estimates of Average Treatment Effect on the Treated for Lake Recreation
(Matching within Rural, Small Town, Micropolitan, and Metropolitan Cell)

Participation Difference in Total Trip in Difference in
in 2009 Participation 2009 Total Trip
1 1T 1 v
Treatment Group 1: Unemployed, Part-time, and Retired
Nearest neighbor with replacement 0.115 (0.073) 0.128 (0.079) 0.78 (1.416) 0.655 (1.732)

0.084 (0.053)
0.076 (0.052)
0.075 (0.053)

Treatment Group 2: Unemployed and Part-time

0.147* (0.089)
0.132%* (0.068)
0.129% (0.071)
0.123* (0.068)

Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)
Kernel matching

Nearest neighbor with replacement
Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)
Kernel matching

Treatment Group 3: Retired

Nearest neighbor with replacement
Nearest five neighbors with replacement
Radius matching (caliper = 0.5 x SD)
Kernel matching

0.11 (0.083)
0.04 (0.068)

0.041 (0.069)
0.055 (0.070)

0.119%* (0.055)
0.122%* (0.054)
0.112%% (0.056)

0.438 (1.062)
0.285 (0.975)
0.099 (1.013)

0.115 (0.908)
0.219 (0.865)
0.098 (0.876)

0.131 (0.109)
0.159* (0.083)
0.136 (0.085)

0.150% (0.083)

1.2 (1.425)
0.209 (1.126)
0.129 (1.140)

~0.081 (1.098)

1.983 (1.438)
0.68 (1.045)

0.195 (1.047)
0.446 (1.006)

0.066 (0.085)
0.056 (0.065)
0.057 (0.066)
0.073 (0.069)

1.784 (1.739)
0.555 (1.452)
0.869 (1.479)
1.108 (1.514)

~0.849 (1.621)
~0.505 (1.406)
~0.239 (1.352)
~0.21 (1.417)

Note: Caliper is chosen as one-half of standard deviation of propensity score. Standard errors reported for nearest neighbor estimators are
obtained from propensity score weighted regression of outcome variable on treatment indicator based on the matched sample (Marcus 2014).
Standard errors reported for radius matching and kernel matching estimators are obtained from bootstrapping with 1,000 replications.

*, % Statistical significance at the 10% and 5% levels, respectively.

vary across regions with time. For example,
employment statistics in a rural agricultural
county may not change during the recession,
while employment in a metropolitan area may
drop sharply. If there are differences across re-
gion types, we would wish to avoid matching
arural treatment with an urban counterfactual.
Since DID matching estimators cannot control
for such region-specific time-variant unob-
servable confounding factors, we match each
treatment observation with controls from the
same RUCA region. The results are reported
in Table 6, while Tables D1-D3 of Appendix
D report covariate balance for the cell match-
ing. In general, the covariates balance well.
The estimates in Table 6 reveal that when
matching is done within the RUCA cell, none
of the four matching estimators for partic-
ipation in treatment group 1 are statistically
significant. In contrast, for treatment group
2, all four matching estimators are statisti-
cally significant. However, once we apply
the DID matching, the results for treatment
group 1 are statistically significant in three
of the four cases. For treatment group 2 (un-
employed and partially unemployed), two out

of the four DID matching estimators exhibit
statistical significance. The finding of unal-
tered participation in lake recreation during
the recession for the retired group is robust to
matching within RUCA cells. In the case of
frequencies of lake trips, as can be seen in Ta-
ble 6, matching within RUCA cells generates
similar estimates as observed before (reported
in Table 3).

7. Extension: County
Unemployment and Recreation

In this section, we adopt an alternative ap-
proach to investigate lake recreation during
the recession by exploiting cross-county
cross-period variation in county unemploy-
ment rates. lowa was not resilient to the adver-
sities of great recession. The average yearly
unemployment rate in Iowa rose by 49%,
from 4.3% to 6.4%, between 2005 and 2009.
Moreover, county-level unemployment rates,
extracted from the Local Area Unemployment
Statistics by the Bureau of Labor Statistics,
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exhibit wider variation compared to those re-
ported at the state level. The county-level un-
employment rate in our sample varies in the
range of 3.9% to 10%, with a median unem-
ployment rate of 4.3% in 2009. In contrast, the
corresponding range for the 2005 unemploy-
ment rate is 2.9% to 6.6%,with the median at
6%.

We use data from five years of the Iowa
Lake Project surveys 2002, 2003, 2004, 2005,
and 2009 (the survey was not conducted from
2006 to 2008). Because many households
did not report employment information in all
years of the survey, a complete panel with the
needed data is quite small.!® Consequently we
use a proxy for employment/economic status:
the county unemployment rate. This approach
has been adopted in a number of economics
studies assessing the change in economic be-
havior during a recession (Ruhm 2000; De-
hejia and Lleras-Muney 2004; Aguiar, Hurst,
and Karabarbounis 2013).

We utilize a panel spanning the years
2002-2005 and 2009 to estimate a fixed ef-
fects model relating county-level unemploy-
ment rates to household participation in lake
recreation. In the lake surveys, 3,035 observa-
tions from 2009 have a matching observation
in at least one of the years from 2002 to 2005.
Defining 2009 as the recession year, we esti-
mate the following specification:

Trip;e; = (RecYr) By + (Ung) o
+(RecYr -Ung) B3+ Ve + Vi +€ict»

where Trip;., is a binary variable indicating
whether household i in county c takes any lake
trip in year ¢, or not; Un,, indicates unemploy-
ment in county c in year #; RecYr is an indi-
cator variable assuming a value of 1 if year ¢
is a recession year; y; are household-specific
fixed effects to address time-invariant demo-
graphics such as race, location, education,
preference for recreation or work, risk atti-
tudes, and so forth; and y,, are county-specific
time trends.2 In this specification, if B5 >0,
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this provides evidence of a positive effect of
unemployment during a recession on out-
door lake recreation. Since the error term, €.,
might exhibit correlation both across counties
within year and within a county across years,
standard errors are clustered at the county and
year levels (Cameron and Miller 2015).

Table 7 shows the fixed effect estimates of
the impact of county unemployment rate on
recreation participation. Panels (a) and (b)
report results for the unbalanced panel, while
panel (c) reports results for the subsample
used in the matching exercises in the previ-
ous section. The coefficient of recession year
is negative and significant. The estimates in
columns I-IV in panel (a) reveal that in a re-
cession year, participation in outdoor lake rec-
reation decreases, ranging from 14% to 22%
relative to a nonrecession year. However, no
such pattern is observed for county unemploy-
ment rates. Neither the coefficients on county
unemployment rate nor those on the recession
indicators consistently exhibit statistical sig-
nificance in panel (c).

In panel (a), the coefficient of the interac-
tion term between county-level unemploy-
ment and recession year, after controlling for
the level effect of unemployment and reces-
sion, is positive and significant in three of the
five specifications. Thus, it appears that the
average participation rate falls during a reces-
sion year, but during a recession a household
from a county with a high unemployment rate
is more likely to participate in lake recreation
compared to one from a low unemployment
county. In panel (b), where 2004 is assumed
to be a placebo recession year, none of the
coefficients on the recession-year indicator
or interaction term between recession and
county unemployment rates are statistically
significant in any of the specifications. Over-
all, participation in lake recreation responds
to unemployment in a different manner, de-
pending on whether there is also a recession
at the time.

19For example, in 2009, 853 households were silent about
their employment status, although they provided relevant
employment information in 2005.

20We could not include year-specific fixed effects as we
include an indicator for the recession year to disentangle

the recession year effect from a normal year effect. We es-
timated several specifications. Specification I does not in-
corporate any trend, while specifications II and III include
linear and quadratic trends. Finally, specifications IV and V
incorporate county-specific linear and quadratic trends.
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Table 7
County-Level Unemployment and Participation in Lake Recreation
I I I v v
Panel a. Unbalanced Sample; Observations from 2009 with at Least One Additional Observation in Any of the Prerecession
Years
County unemployment rate -0.053 -0.040* -0.017 -0.044 -0.009
(0.028) (0.018) (0.009) 0.021) (0.025)
Recession year —0.219%* —0.146%* —0.197%** —0.142% -0.103
(0.057) (0.047) (0.042) (0.061) (0.098)
Recession x County unemployment rate 0.041* 0.033%#* 0.019* 0.034 0.001
(0.017) 0.011) (0.008) (0.016) (0.021)
Linear trend Yes
Quadratic trend Yes
County-specific trend Yes
County-specific quadratic trend Yes
Sample size 3,035 3,035 3,035 3,035 3,035
Panel b. Unbalanced Sample; 2004 is the Placebo Recession Year
County unemployment rate —0.031%* -0.01 -0.012 -0.013 —0.026%*
(0.007) (0.007) (0.009) (0.007) (0.009)
Recession year -0.058 -0.052 -0.049 -0.06 -0.077
(0.051) (0.047) (0.045) (0.045) (0.068)
Recession x County unemployment rate 0.00 -0.001 —0.001 0.001 0.007
(0.010) (0.010) (0.010) (0.009) (0.014)
Linear trend Yes
Quadratic trend Yes
County-specific trend Yes
County-specific quadratic trend Yes
Sample size 3,035 3,035 3,035 3,035 3,035
Panel c. Sample Used in Matching Exercise
County unemployment rate -0.058 —0.044* -0.017 -0.037 0.055
(0.031) (0.017) (0.013) (0.024) (0.038)
Recession year —0.162* —0.088 —0.140%* -0.018 0.148
(0.074) (0.047) (0.044) (0.099) (0.168)
Recession x County unemployment rate 0.036 0.028* 0.011 0.015 —-0.065
(0.021) (0.012) (0.012) (0.023) (0.036)
Linear trend Yes
Quadratic trend Yes
County-specific trend Yes
County-specific quadratic trend Yes
Sample size 971 971 971 971 971

Note: Standard errors are clustered at the county and year levels, and reported in parentheses. In panel (b), we assume 2004 as the placebo
recession year. The results are similar if we assume 2002 or 2003 as the placebo recession year.
* Gk EEk Statistical significance at the 10%, 5%, and 1% levels, respectively.

8. Conclusion

In this paper, we utilize a panel of household
recreation behavior to investigate how changes
in employment during a recession alter lake
recreation behavior. Exploiting semipara-
metric matching techniques, including DID
matching that utilizes the same household’s
information before and during the recession,
our analysis shows that retirement during the

recession has no impact on recreation behav-
ior, either at the extensive or intensive mar-
gin. In contrast, there is some evidence that
people who become unemployed during the
recession participate more in lake recreation.
When we replace household employment sta-
tus with county-level unemployment to cap-
ture local economic conditions in a household
fixed -effects framework, the estimates reveal
that households from counties with high un-
employment during a recession participate



96(2)

more in lake-based recreation. This reinforces
the findings from the matching exercises that
participation in lake recreation did not de-
crease during the 2009 recession. These ob-
servations are consistent with the notion that
“stay-cations” replaced more expensive and
distant trips. Our findings of higher participa-
tion in lake-based recreation by unemployed
workers during a recession are also consistent
with recreationists’ unwillingness to alter na-
ture-based recreation demand in response to a
fall in income (Loomis and Keske 2009), and
stable willingness to pay over time, along with
a tendency to choose local recreation (Loomis
and Keske 2012).

Overall, changes in employment status
during the 2009 recession did not affect de-
mand for lake-based recreation trips: house-
holds continued visiting lakes as frequently as
they did before the recession. This suggests
that the demand for lake-based outdoor rec-
reation is relatively unaffected by economic
shocks such as a recession. This finding is
useful for state legislators and other public of-
ficials who must allocate scarce public dollars
to their most beneficial uses. Outdoor recre-
ation plays a significant role in Iowa’s econ-
omy, as it generates local spending of approx-
imately $3.1 billion annually and supports
31,000 jobs (Otto, Tylka, and Erickson 2012).
More importantly, recreational visits generate
significant consumer surplus to lowans (Egan
et al. 2009). Knowing that local recreation is
also resilient to recessionary shocks may tip
the balance in favor of investments in these lo-
cal public goods relative to other uses of those
funds. Finally, given that the study site was
not among the most affected states during the
great recession, it would be interesting to ex-
tend this research over a broader geographic
context in the future.
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