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A New Approach to Value Urban Recreation 
Using Visitors’ Time Allocations
John Loomis*1

This paper applies a new revealed preference approach to valuing 
local/urban/suburban recreation sites where travel costs are 
minimal, by relying upon the cost of time spent on site. The approach 
relies upon the elasticity of substitution between time spent on 
visiting the recreation site versus a composite commodity, and the 
relative time intensity of recreation versus the composite commodity. 
This new approach is illustrated by valuing near town local recreation 
areas used by residents of the town of Jackson, Wyoming. The results 
yield an equivalent variation estimate of welfare of $1004 per year, or 
$43.65 per day trip. The new method appears to have promise to 
value heretofore difficult to value urban parks and beach recreation 
used by locals.   

En este papel aplicamos un nuevo enfoque de las preferencias acerca 
de la valoración de los lugares de ocio locales/urbanos/suburbanos, 
donde los costes de desplazamiento son mínimos, basándonos, 
fundamentalmente, en el coste del tiempo gastado en el sitio. La 
perspectiva utilizada se basa en la elasticidad de sustitución entre el 
tiempo dedicado a visitar el sitio de recreo, frente a un bien 
compuesto y la intensidad relativa del tiempo de ocio frente a este 
bien compuesto. El nuevo enfoque, se ilustra en la valoración de las 
áreas de ocio local, utilizadas por los residentes de la urbe de Jackson, 
Wyoming. El resultado arroja una estimación de la variación 
equivalente de bienestar de 1004 $ por año o 43.65$ por día de viaje. 
Este nuevo método aproxima valores hasta ahora difíciles de 
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ponderar, tales como la valoración de los parques urbanos o la playa 
utilizados por los lugareños.

JEL classification: Q26, J20 
Keywords: neighborhood recreation, revealed preference, time 
allocation, urban recreation

Recreation	Valuation	Through	Time	Allocation	rather	than	Expen-
ditures	
For many consumer goods the monetary marginal cost is quite small, and 
so it is difficult to estimate a demand curve and economic welfare arising 
from these goods. Examples include the Internet and outdoor recreation 
at neighborhood areas in which there is no or minimal cost to the user. 
However, for some of these consumer goods, the time spent using or 
consuming these goods is quite large. For example, according Goolsbee 
and Klenow (2006) the monetary cost of using the Internet is estimated 
to be less than 1% of income, and yet people spend between 7% and 11% 
of their time using the Internet. As further noted by Goolsbee and Klenow 
(2006), many goods used for entertainment are particularly time intensive 
forms of consumption. In these cases the allocation of monetary resourc-
es to the activity may not fully reflect its value to consumers. Rather, the 
consumer’s time allocation relative to their opportunity cost of time may 
provide a more complete indicator of the economic contribution the good 
makes to the individuals utility. Beginning with Becker (1965), economists 
have recognized that the economic cost of consuming time intensive goods 
varies with the opportunity cost of time. A rough proxy of this opportu-
nity cost of time may be provided by the individual’s wage rate. Recreation 
economists have devoted a great deal of study to the refining the linkage 
between the wage rate and the opportunity cost of travel time (Englin and 
Shonkwiler, 1995). Much less research has been devoted to the role of 
on-site time in valuation of recreation. 

One of the first to consider the role of on-site costs in estimating recre-
ation demand was Bell and Leeworthy (1990). However, since their analysis 
uses per day on-site monetary costs of beach visitors, it necessarily focuses 
on tourists demand, and is not applicable to local residents demand because 
local residents live so close to the site as to incur little or no monetary cost 
per day on site. Wilman (1987) was one of the first to acknowledge the role 
of on-site time cost in a recreation demand model. 
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Recently, Goolsbe and Klenow (2006) developed a method for valuing 
time-intensive consumer goods by combining a relatively simple utility 
function, information on time shares spent on the good of interest, and 
a composite commodity along with the an opportunity cost of time.  
Goolsbe and Klenow demonstrate they can estimate the demand for and 
welfare associated with the Internet using this approach. 

The purpose of this paper is to adapt and extend their approach to 
using households time allocation to value nearby outdoor recreation 
resources that have not been amenable to valuation using revealed prefer-
ence methods such as the travel cost method. In particular, residents of 
cities or towns often have access to open space or recreation areas (e.g., 
Central Park in New  York City, city beaches, town plazas), that are liter-
ally within walking, biking or a trivially close driving distance in which 
there is no or little cost to access these sites. Unfortunately, the standard 
revealed preference travel cost method relies upon variations in monetary 
travel cost to trace out a demand curve from which consumer surplus is 
calculated. If there is little or no travel cost to visit the site, the demand 
curve may not be estimatable, or would understate the large consumer 
surplus realized due to the close proximity to the site. It is in these situa-
tions that this new approach of valuing these nearby recreation sites via 
visitors’ time allocation makes an important addition to our revealed 
preference toolkit for valuing nearby urban recreational resources such 
as urban parks, open space, bike paths and urban beaches. 

The	Time	Allocation	Valuation	Approach
The new approach of Goolsbee and Klenow (2006) starts with a utility 
function with both time and monetary expenditures on the time intensive 
good (e.g. recreation) and the composite commodity. The utility function 
involves a constant returns Cobb-Douglas household production function 
for producing the time intensive good and the composite commodity 
bundles, along with a constant elasticity of substitution utility function 
for preferences between the time intensive good and the composite com-
modity. Adapting their utility function to recreation yields:

    

€	

U =θ(Cr

α
r Lr

1−αr )1−1/σ + (1−θ )(C0

α
0 L0

1−α0 )1−1/σ 	 [1]

where (θ) is the parameter scaling the relative importance of recreation 
to the composite commodity. 

Cr quantity of trips to the recreation site of interest,
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C0 quantity of all other goods, or the Composite commodity. 
Lr is fraction of leisure time spent consuming recreation at the site of 

interest 
L0 is fraction of leisure time spent consuming the composite commod-

ity
αr  is the share of goods in the recreation bundle 
α0 is the share of goods in the composite commodity bundle
σ	is the elasticity of substitution between the recreation bundle and 

the composite commodity bundle. 
This utility function is maximized subject to a budget constraint:

Pr*Cr + FCr + Po*Co  [2]

where Pr is any price for recreation, FCr is any fixed costs of recreation, 
and Po is the “price” of the composite commodity. 

Goolsbee and Klenow also restate their set up using a more simplified 
utility function and full income budget constraint of:

  

€	

max θ Yr 
1-1/σ  +  (1 - θ) (Yc )1-1/σ   [3]

subject to λrYr + FCr+ λoYo = Full Income

where Yr and Yo are the consumption bundles of recreation and the com-
posite commodity and λr and λo are the weighted average of the market 
prices and time costs (valued at the wage rate) of consuming the bundles 
Yr and Yo, respectively. 

Goolsbe and Klenow (2006:109) then use this simplified utility func-
tion and full income budget constraint to derive the expression for a 
consumer’s optimal choices between the two goods as well as an expen-
diture function for the good of interest and the composite commodity. 
From the expenditure function, they derive the equivalent variation (EV) 
for the good of interest (the amount of money a consumer would need 
to generate the same level of utility as the opportunity to consume the 
local recreation good). The equivalent variation as a percentage of full 
income for the good of interest (here recreation) with a linear leisure 
demand curve becomes:

EV/(FI)= Lr/(2[σ (1-(Lr/1-(Fr*w)))] [4]



16 1716

where Fr*w is the expenditure share associated with using the recreation 
site (Fr) multiplied by w, the ratio of time devoted to work hours to total 
non-sleep time (Goolsbe and Klenow, 2005:9). Lr is the fraction of time 
spent on recreation at the site of interest. The annual monetary EV is 
calculated by multiplying the EV/FI (which is a percent) times full income 
(wage rate times total non-sleep time or essentially work time plus dis-
cretionary time). 

The values of Lr and Fr can be identified in most recreation survey data 
sets. For example, Lr could be calculated as the annual number of trips 
times the on-site time divided by leisure time. To calculate w, standard 
time budgets can be used if survey data on individuals’ time budget are 
not available. 

Empirically Estimating the Elasticity of Substitution (σ)
The empirical key to this new method is to estimate σ, the elasticity of 
substitution between the recreation bundle and the composite commod-
ity bundle. As noted earlier, for time intensive goods, the elasticity can be 
estimated using variations in the opportunity cost of time and consump-
tion of recreation. Thus, as the wage rate (W) rises, we would expect less 
time spent on the time intensive recreation and more time spent on the 
less time intensive composite commodity. Using the same utility function, 
the consumer’s optimal allocation between recreation and the composite 
commodity, Goolsbee and Klenow (2006) derive an expression that can 
be empirically estimated and allows the recovery of σ. For local outdoor 
recreation that has no entrance fee, and where people can walk, ride or 
do a very short (5 minute) drive to the recreation site, the monetary 
marginal cost of a trip is treated as close zero. In addition, there may be 
no fixed cost of having access to the site or there could be such a small 
fixed cost of an annual pass, that the ratio of this fixed cost to income is 
so small that it can be treated as approximately equal to zero. Under these 
conditions Goolsbee and Klenow’s original equation [3] can be simplified, 
and then the natural log taken of both sides, yielding an equation that 
can easily be empirically estimated:  

Ln[(1 - Lr)/( Lr )] = ln(A) + (α0 -	αr)(σ	- 1) βln(W) [5]

The dependent variable is the natural log of time on the composite 
commodity (1 - Lr) relative to time spent on the time intensive good of 
interest (here Lr ). 
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The variable A is short hand for the ratio of the prices of recreation 
and time intensity of recreation to the prices and time intensity of the 
composite commodity. Goolsbee and Klenow (2006:110) argue that this 
ratio is constant across individuals. This is due to all individuals facing 
the same market prices, and are price takers. Thus it can be ignored and 
is reflected in the constant term of the regression.   

Regressing Ln[(1 - Lr)/( Lr )] on ln(W) yields the coefficient (β) on 
ln(W). To calculate σ , one solves equation [5] for σ, which is:

σ	= 1 + [(βln(W))/ (α0- αr)] [6]

In Goolsbee and Klenow (2006) time valuation model, αr is calcu-
lated as:

αr = [(Pr Cr )/(W*Wh)] / [((Pr Cr )/(W*Wh))+((Cr*Tr)/(Wh))]
 [7a]

α0 = [(P0 *C0)/(W*Wh)] / [((P0 *C0 )/(W*Wh))+ ((C0*T0)/(Wh))]
 [7b]

where Wh is work hours, Cr is recreation trips and Tr is on-site plus any 
travel time per recreation trip, and correspondingly for the composite 
commodity in equation [7b].  

Essentially, each alpha represents the ratio of the share of direct expen-
ditures to the sum of the share of direct expenditures and share of time 
expenditures (see Goolsbee and Klenow, (2006:9) for more details). 

Once σ is known, EV(FI) can be calculated, and then the equivalent 
variation in monetary terms for the time intensive good can be calcu-
lated by multiplying EV(FI) by full income. Next we empirically illustrate 
the method by applying the approach to a nearby recreation resource used 
by locals. 

Case	Study	Data
To illustrate the application of the new model, we study a local recreation 
area in the small town of Jackson, Wyoming, also known as Jackson Hole. 
Specifically, the survey asked residents of the area their annual number 
of visits, length of stay and any travel costs to visit the Snake River which 
runs through the town. The particular stretch of river is downstream of 
Grand Teton National Park, where the river runs adjacent to several hous-
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ing developments. In addition there are several free public parking areas 
where roads and highways cross the river. The levees that run along the 
river provide convenient recreation opportunities that are used by residents 
for jogging, dog walking, walking, biking, as well as fishing from shore, 
or even launching rafts, canoes and kayaks. Several stretches of the river 
provide views of the Grand Tetons and the Jackson Hole ski area. Because 
many people live within walking or biking distance to the river or very 
short (5-10 minute) drive the most of town, there is not be sufficient 
variation in travel costs to apply the travel cost method. Yet, the value of 
recreation to local residents is a topical issue as the public land manage-
ment agency was under pressure to sell some of these scattered publicly 
accessible parcels along the river to private developers, essentially remov-
ing access. 

The data used to illustrate the application of this new method comes 
from a random sample of Jackson Hole, Wyoming  households. A color 
booklet with original cover letter and postage paid return envelope was 
mailed to this random sample of Jackson Hole households. After a remind-
er post card and a second mailing of the survey the response rate of 
deliverable questionnaires was 59%. 

Data	Analysis
The first step in applying this new method is to use the survey data to 
construct the variables to run the regression specified in equation [5] that 
allows calculation of sigma, the substitution of visits to this recreation site 
for the composite commodity. The dependent variable is constructed using 
Lr or the share of leisure time the individual spends on visiting the site of 
interest. This was calculated using the on-site time per trip (plus any 
travel time) times the annual number of trips. This was then divided by 
the amount of their leisure time calculated from the survey data. The key 
independent variable is the opportunity cost of that time, proxied as was 
done by Goolsbe and Klenow as well as many recreation economists, as 
the wage rate. For the purposes of this adaptation of their method we fol-
low Goolsbe and Klenow and use the full wage rate. However, the approach 
can be used with suitable fractions of the wage rate typically found in the 
recreation valuation literature such as one-third the wage rate derived from 
the latent variable approach of Englin and Shonkwiler (1995). 

Since our data was not originally designed expressly to estimate the 
Goolsbe and Klenow model, we must also approximate the wage rate based 
on income divided by number in the household that work and total work-
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ing hours. Future surveys might inquire specifically about the wage rate, 
to avoid including any non-wage income in the wage rate. Nonetheless, 
our data is sufficient to illustrate the basic approach. In addition to the 
wage rate variable, Goolsbe and Klenow (2006) suggest demographic 
variables such as age and education effects may be appropriate in the 
regression equation as well. 

Results
Table 1 presents the results of regressing the log of the ratio of the share 
of, time on the composite good to the share of time on the recreation 
good as a function of the log of the wage rate plus other explanatory 
variables. The wage rate coefficient is positive, indicating those with 
higher opportunity costs of time, spend less time at this outdoor recreation 
site.  The wage rate coefficient is significant at only the 10% level, due 
perhaps to the reliance on data from which we had to construct the wage 
rate based on all household income (which likely includes some non-wage 
income in an affluent town such as Jackson Hole), rather than eliciting 
the wage rate directly. In addition the low level of significance may be due 
to the wage rate being less than a perfect proxy for the opportunity cost 
of time for those workers facing a disequilbrium in the labor market. 
However, the results are sufficient to illustrate the adaptation of this new 
method to local recreation. 

Table 1. Regression Results

Dependent Variable: ln ((1-Lr)/Lr)
Sample: 256

Variable Coefficient Std. Error t-Statistic Probabilty  

Constant 4.98017 0.7534 6.610 0.00
Ln(Wage Rate) 0.19310 0.1188 1.625 0.10
Private Raft 0.14294 0.1024 1.394 0.16
Dog Walk -0.36869 0.1824 -2.021 0.04
Private Float Fish -0.65461 0.1833 -3.569 0.00
Hike -0.44673 0.2066 -2.162 0.03
Gender 0.23471 0.2089 1.123 0.26
Education -0.02482 0.0387 -0.640 0.52
Group Size -0.02756 0.0361 -0.762 0.44
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R-squared 0.090     Mean dependent var 5.11
Adjusted R-squared 0.061     S.D. dependent var 1.34
S.E. of regression 1.303     F-statistic 3.07
Log likelihood -426.525     Prob(F-statistic) 0.00

where:
Wage Rate is the respondent’s calculated wage rate
Private Raft is a dummy variable equal to one if the visitor’s recreation 

activity was rafting with their own boat.
Dog Walk is a dummy variable equal to one if the visitor’s recreation 

activity was dog walking
Private Float Fish is a dummy variable equal to one if the visitor’s 

recreation activity was float tube fishing with their own tube and no 
guide.

Hike is a dummy variable equal to one if the visitor’s recreation activ-
ity was hiking

Gender is a dummy variable for male/female
Education is respondent’s years of education
Group Size is the number of people in the respondent’s recreation 

group

Calculation	of	Equivalent	Variation	of	Recreation
In order to calculate equivalent variation as a percentage of full income 
(Equation [4]), we need to calculate sigma, the elasticity of substitution 
between recreation and the composite commodity. Sigma depends upon 
the regression coefficient on log of wages in Table 1 along with the dif-
ference in the shares of time devoted to the composite commodity and 
recreation at this site, i.e., (α0 - αr). To calculate αr we rely upon the 
survey data used to calculate Lr for the regression. Specifically, the time 
devoted to visiting this recreation site is arrived at by multiplying the 
number of trips by the time per trip (on-site time and any travel time). 
Across the sample, visitors take an average of 23 trips per year, with an 
average length of about 3 hours per trip. Thus, a total of 69.8 hours each 
year is spent at the recreation site. This represents a time expenditure 
share of .03355. The annual direct expenditures associated with these 23 
trips is a total of $80 per year, representing an expenditure share of .00087 
of money income. As can be seen by comparing the two shares, the rela-
tive importance of visiting the Snake River in terms of time expenditure 
share is two orders of magnitude larger, than its relative importance as 
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indicated by its monetary expenditure share. This suggests the need to use 
time as the instrument to accurately value local outdoor recreation. 

To calculate αr we use equation [7a]:

αr = [($80)/($91,976)]/[(($80)/($91,976)))+((69.8)/(2080)]=
        .00087/(.00087+.03355)=.0253 [8]

where $91,976 is our sample income, and 2080 is hours of work time. 
Likewise for α0 the ratio is .361, given the expenditure share on the 

composite commodity is .99913 (essentially, 1-.00087). Thus (α0 - αr) is 
.336 with rounding. Given the regression coefficient on log of wages of 
.193, sigma is:

σ	= 1 + [(βln(W))/ (α0- αr)] = 1+[(.193)/.336)] = 1.574 [9]

The last variable required to calculate equivalent variation as a fraction 
of full income, in equation [4] is Fr*w. Goolsbee and Klenow (2005:9) 
calculate Fr*w, as the time expenditure share on the recreation good times 
(Work hours/Leisure Time).  In our data this yields .00031.  

Given these values of the variables, equivalent variation as a fraction 
of full income is therefore:

EV/(FI) = Lr/(2[σ (1-(Lr/1-(Fr*w)))] = 
                .012/(2[1.574*(1-(.012/(1-.00031)))])=.003858,       [10]

essentially .39% of full income. 
In our data, given the $91,976 income, yields a wage rate of $44 an 

hour. When multiplied by full time (work plus discretionary time), full 
income is $257,533. Thus, annual EV is $1004 (.39% times $257,533) or 
$43.65 per day trip. This value is quite plausible as the net economic 
value of visiting the Snake River because visitor the very fact there is little 
monetary cost to visit, and the recreation experience is of high quality 
(i.e., views of the Tetons, bald eagles along the river, trout fishing, etc.). 

Conclusions
This paper illustrates a new revealed approach for valuing urban recreation 
sites used predominately by local residents, whose travel costs are either 
zero or so minimal that standard travel cost methods cannot be used. The 
method relies upon observing how visitors optimally allocate their scarce 
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time to hours of on-site consumption of recreation at the site. In par-
ticular, we use data on visitor’s allocation of time between recreation and 
the composite commodity as a function of their wage rate to infer an 
elasticity of substitution between recreation and the composite commod-
ity. This, along with the time shares allow calculation of the welfare gained 
from the presence of a local urban recreation site (i.e., equivalent varia-
tion). For nearby recreation sites where the primary cost of consumption 
is the visitor’s time, the opportunity cost of time paired with the alloca-
tion of time may provide a more complete indicator of the economic 
contribution the good makes to the individuals well being. 

In our empirical example for local visitors to the sections of the Snake 
River running through the town of Jackson Hole, Wyoming, there was a 
statistically significant effect of the wage rate on the time allocation to 
visiting the recreation site. As such we calculated an equivalent variation 
for a typical local resident of continued access to these local publicly 
accessible sites along the river of $1004 a year or $43.65 per day trip. 

Several important extensions of this new method are possible. First, 
would be to design survey questions to get more directly at the wage rate 
and opportunity cost of time, rather than relying upon income as a proxy 
for the opportunity cost of time. An important refinement would be to 
develop a more complete and flexible model to decouple the opportunity 
cost of time from the wage rate. 
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