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TIME IN RECREATION MODELING AND DECISION MAKING
The  interest in modeling recreation decision making has
rigen rapidly in the past two decades. Valuing the effects of
environnental quality changes has becoms & major research effort

for economists. However, one of the most troublesome aspects of

this effort has been the value and role of time in the decision
Making process., A variety of approaches have been suggested for
the valuation of travel and site Lime in recreation studiss {Eae
Gmith, Desvousges and McGivney, Wilman, Cesario and Krnetsch, and
MioCormel l) . Mone of these approches are entirely satisfactory.

Firstly, most rely on Linme as & conshtraint in the recraation
decision process while in fact it may be an  argunent  in the
wkbility function (see Jeckhauser for an interesting approach to

model ing  time  as the main source of utility in economic life).

ondly, the guestion of the value of time seems to be an
unanswarable one in general. Most sconomic models assume thatb
Lime is valued at the wage rate, however, many empirical studies
valueg recreational time at some fraction of the wage rabte. Which
s correct? Marnoch has fornulated & omodel by which the value of
time differs Ffrom the wage rate on non-work days however this
model  has  not been uwsed in recreation studies as of  vyet.
Economic  theory appears to provide little definitive guidance as
to how to value time. Thirdly, most data gathering efforts have
rot dncluded consideration  of the variables required for  an
enpirical examination of the role and value of time on recreation
declslonss thus  most  resgarch  into this guestion is  elther

theoretical  in nature or uses weak proxies in the empircical



arnal yses., Tt would seem that empirical evamination is the only
left to explore the value of time in an issue as complex

avErLie

as recreation decision making.

This paper veports the results of a project to collect
inFormat i on on the role and  value of time in  recreation

5L G016 The data collected are basad on several model s

che
formlated  in the recreation decision making literatursa. The

ion will outline the construction of the questionnalres

rgest
ard the underlyving theoretical model . The third section of the
paper prasents the results of the suwrvey research and some of the
Findings. The +ourth section contains an analysis of  various
time value models and their results Qiven Our more complate data

“tion presents owr conclusians.

i

smtrucbuere. The fiflth

Theory and Buestionnaire Design

Twea  major bechnilgues  are utilized for the valuation of
recreational activities wsing market data as the source of
ifdornation (as opposed to contingent valuation which uses direct

oS . These techniques are the travel cost model (TOMY and

CYLLE
the hedonic price model (HEM). While other technigues exish,
these are the most popular empirical approaches to valuing non-
mar ket  goods. Thea TCM bases estimates of consumars gurplus on
Mow  travel costs affect site use (see MoConmell) . Time snters
the TCM bokbh in terms of the opportunity cost of travel to  the

ats) as well as through the way time

i b Cas bravel angd tims ©

pent  in recreation i modeled in  the demand syshtem. Early



studies utilired a fraction of the wage rate times travel time as
&  measure of the opportunity cost of travel time and added this
amournt  to the travel cost, thus raising sstimates of CONSUners
surplus relative to estimates which ignore the value of time
{(Cesario and Knetsch). Wilman describes a theoretical maodel in
which travel and on-site time are measured, sach with a different
price, and are added to the opportunity cost of the trip. This
almo  wouwld result in an dincrease in the consumers suwwplus
estimate. Most approaches to including the value of time in TCM
studies have either made somewhat ad hoc estimates of the value
ot  time or have not performed empirical work  (Wilman is  an
prample of the latter while Smith, Desvousges and Mobivoey is an
aranple of the faormer, McConnell and Strand is an @rample of a
sty with theoretical and esmpirical analyvsis). W are
irnterested in collecting data that allow us to better determins
the value of time in recreation and to examine the various time
value models and asstimate them with these dalta.

Medonic travel cost  wmodels (HTCM) are a new approach to
valuing not sites themselves, but rather site characteristics arvd
changes in them. Brown and Mendelsobn developed the HTOM  aodel
as a wvariant of the hedonic price models popular in the
arvvi ronmental literature. The HTCHM does not possess & strong
theoretical basis; nevertheless it has been utilized in & variety
of studies of the sconomic effects of water quality (Brown  and
Mendal solhn , Bockstasl, Hanemarn  and  Kling). The HTOM is
getimated by regressing the travel costs or travel time on the

characteristics of various sites {for sach popuwlation zone. The
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basis is that recreationists are willing to pay, through travel
o time costs, for higher characteristic levels. The
cosfficients of such a regression make up the "edonic prices"

to  derive & cdemarnd function f or

whii ch X then e
chiractesristics. Clearly, Lhime costs are an integral part of the
HTCM.  Similar studies that fall under the hedonic price category
astimate expenditure on recreabtion activitiss as a function of
characterisitos, analogous to the Ladd and Suvannunt analysis of
food characteristicos. Bokth approaches vield implicit prices aid
demarid functions for characteristics.

Fapers by Wilman and Smith, Desvousges and MoBGiveny have
shown  that under certain  assumptions both travel time and site
rime should be valued at some rate in a TCM. Thess papers
utilize & traditional utility maximizing model with @l ther
household  production components or Lime constraints. Howevar ,
often consumers ere interssted in spending time in a certain
activity rather than consuming & "peitY of  that  activity.
Ptility may be an increasing function of the time spent. This
type  of model, inspired by the analysis by Zeckhauser, is
empl over bel ow.

Let us examine & consumer who chooses to maximize utility as
a dunction  of the timng spent recreabing Te, the Lime wmpent
travelling to the recreation site Ta. and the time spent in otbther
activitiss T, (nots  that appropriate definitions of Ta will
Feturn ws  to a traditional travel cost framework whetre Te i &
brip. The present approach allows more flexibility in  the
dedintion of travel and site time) . The consumer must purchase

mai kst goods  in  order Lo participate in each at these

e
ad



activities. et viTe), n(Ta) and a(T,) be the Functions that
convert recreation, travel and other activity time into dollar
units. For example, el is the money cost of travel as a
function of travel time. Let 5 be non-wage income, w the wage
rate, Tw the time spent working regular time, w the constant
multiple that converts Uthe regular time wage rate into  an
overtime rate, and Teo the time spent working overtime. The basic
model is
MAK U = U(Tey Tey Th) (1)
subject tor 5 + wle + wwlTeg & v(Te) + MN{Ta) + al(T. ()

T & Tw + Ta + Ta + Tg + Ty . C

One specification which will consider time constraints explicitly

will include the constraints:

Td = &{Ta) (3)

Tz = (T . (&)

Constraint (4) indicates that there is some minimum  time
reguired to consume gach unit of activity x, whils constraint (5

a similar minimam time required to travel to the recreation

-
¥

sita. Constraint (4) indicates that the time on site may be less
than  or  egual  to the maxioum possible length of stay. For
@xampl e, if  the recreation activity is constrained by davlight
hotrs (o the fact that the recreationist must retuwn to  work),
Lhere is a limit on the number of houwrs that can be spent in the
activiby., Maximizing the system above vields a series of Kuhne

Tucker  conditions  and 9 Lagrange Multipliers. et Xy be the



multipliar an the private good time raequiremant, W the

multiplier on travel time, W e multiplier on site time, he the
multiplier on  total time and »a the multiplier on the budget

constraint. The Lagrangian is
L= UlTwaTeaTa) tra (T ~E(Tw)) + map A Tea=6 (Tea)
S (Tt (Te)) + hat SrwTwtrww T e 7

o (Te) ~A(Ta) =@ (Te) )+ he (T T To=Ta~Ta=Twl

The KE-T conditions include the relations that i+ the travel time

constraint is binding ( that is, is the shortest route to the
site is chosen), then the miltiplier hy is non-eero, and if the
site rime constraint is binding, ho B NONZErod. Thase
multipliers., in addition to the multiplier on  the budget

ronstraint, can be rearranged to foro the value of travel time
arnd the valuse of site Lime as ratios between the multipliers. I

particul ar, diffarentiation with respect to T and Ta vields

Gl/oTe = Waa ha T (Te) = hm = hm S0 (&)

50/8Ta = U'ra = ra ' (Te) = ha = ke S0 () .
Equating (8) and (9) via he (assuming Ta and T. are positive) and
dividing through by >a yields an eupression in  the valug of
travel time (hm/ha) and  the value of site time {rhms hal
Alternately we can formg

U)t_z i LJ'td T Jyem 7\"-' + }\4( 'Y'('r-,-,g) - T'[’(ng)) (1O

This condition is very similar to paquation 10 in Wi lman. The
right hand side of (10) is the marginal cost of recreation Lime

including  the marginal whility of additional mite btime, Lhe



marginal  wtility of saving travel time and the marginal uwtility
of dincome times marginal time costs. The typical travel cost
model  results  from  assuming ha=ihe=0  and ignoring  Ueas The
faormilation in (1) results in travel time and site time being
valued at different rates. The posited constraints result in
such & form. The travel time constraint is similar to Deberpa’s
formulation of time constraints and the site time constraint is
similar to Wilman's trip constraint. OFf couwrse, this is not the
only model that might be plausible for recreation decisions.

If travel time is not binding or site time is not binding, a
different time value is possible since these multiplisrs are
e I'm  such & case the value of time is obtained from the kK-T
condi tions of the wage time variable.

@L/78Tw = ha W = hgm =20 (11)

iR
P‘\
@«
_.i
¢

i

X4 W - hg 50 (13)

Equation (11) states that the value of time is the wage rate
it individual is working (regular hows, To »* 0 ) and the value
of  time is the overtime premium wage if Te > 0. Note that the
ratio of ks oOver ha is the ratio of the marginal  wtility of
income over the marginal uwtility of time, or the value in incoms
ot  bime. Therefore, depsnding on whalt constraints are Birmding
and  what the individual ‘s alternate activity is, the value of
time differs from some factor times the wage rate to an  WRknown
ratio of Lagrange multipliers.

I we remove the site time constraint (&) we return to
situation where site time is valued at the wage rate and orly

travel time can potertially be valued at & rate different than



the waoe rabte. Mamipulation of thess consbtraints arnd models can
alwso result in the model of  Bmith, Desvousges amcd  MoGivney,
in which travel time and on site time ae valued at some non~
linear function of the wage rale.

Let us manipulate the model one last time by adding &
constraint  which requires that wage time and avertime time must
be less than of egqual to some constant factor. This constraint
will il lushrate the binding effect of work houws  on the
Feacreatl on BB, Let the Lagrange multiplier on this constrant

e he. EBoguations (11D arig (13) becomss

(11

Gl /9Tw = ha W = hwm = ha

9l /a3Te = ha WW — hem ™ he 50 (12
Upon rearrangemsnt these equations imply that the value of
time (hmifha) L1s loss that the wage rate (OF the overtime rate) by
rhe rabtio hel/hay the shadow valus of the work time constraint

aver the marginal ubtility af income.

Clearly, alternate versions of the model above Can be
formed Lo model work Lime constraints and other aspects of the
recreation decision. However , this model suggests that savearal
variables hhat have nob typically been rollected in  recreation

Pvihy  BUrNVEYS meed  to be included  in guestiornmaires. In

par i ol &y we regquire more information on  the constraints
affecting hhe recreationists and their travel and on-site time
use. Our abtempt to collect such data through a survey inmstrument

el ow. Befors turning to  bhe imasus of data

ie  desgril

collsction  and gquastionnalre design we oiscuss tha hedonic prics



nodel of recreation use and bthe role of time in this model.

an alternate version of the time value issue, which results
directly from the inclusion of time in the utility function, is &
hedonic price formulation of the recreation decision. Let the
consumer  maximirzre utility as a funchtion of recreation time (Ty?
arnd & site characteristic (0. In this case we Lreat time in ths
activity as & characteristic since i1t is produced by &
conbination of travel and obher purchassd goods and time on site.

In the form of a hedonic price model the consumer madimizes:

i

] Ty £, X2
subject tos M B FLX + V(T ,C),

whare X is & vector of other market goods, FP. is the price of X,

™ is  dncome and VJ) is  the cost function for activity
characteristics. It is hypothesized that recreationists will

spend  more to yvield more units of time in the activity or more
units of the activity characteristic (see Brown and Mendelsohn) .

Ar estimate of Lbeip costs as a funchion of activity time and site
characteristics will vield the price of site time and the prices
of the characteristics. Such a model can be used to estimate the
demarnsd for characteristics. It is important that the time used as
rthe characteristic be the desired "characheristic'. For axample,
the desired time may be fishing time and not travel or obther

related onsite Time. We use such a specification in the

empirical modsl below.

Char analysis shows that the value of on-site time and the
valus  of  travel time may diffar. In applications it will be
difficult to determine the value of on-site and travel time. The

opportunity cost of time may be the wage rabte for persons who are

10



enployed and who would work as an alternate activity. Howaver ,
1 o those who are constrained from working el thar by
institukional or physical constraints the value of ©Ltime may
diffar from the wage rate. Most researchers have argued that the
value of time should be less than or equal to the wage rate, but
if  there is a constraint on the amount of time required in the
recreation activity, it is possible to envision a value of travel
time higher than the wage rate (consider the individual who
1maves work early to beat the rush hourg the value of time saved
appears to be greataer than the wage rate) . The data requirsed to
determine the value of travel and on site time includes: (1) how
much  time was spent traveling to the recraation site, (2 what
alternate activity would be pursued if the individual  was nobt
recreating (eg.  workingd , (%) whether the shortest route to the
site taken (eg. was travel time a binding constraint) 4 (4}
accurate sstimates of wages for the individual and the housahold,
5 accurate estimates of travel costs and on-site gxpenditures,
(&) accurate estimates of miles travelled and travel time s and
(7 information on whether the trip was taken dwing a el ar

work dav, holiday or weekend.

Survey Design and Results

b

The collection of these data as  well A various
cocimeconomic and recreational attitude variables was the goal of
the Phase 1 of this proisct. Fhase 2 was designed to collech

cleat ad 1 ec time use and recreational activity data on the

respondents. There are no examples in bthe literatwe of the

11



collection of such a data set or the examination of the various
alternate models of time value in recreation decisions exscpt for
ad  hoc measures of time value (ses Wilman and Fauwlsg;  Smoith,
Desvousges and McGivney).

The data requirements described above led to the
construction of two qguestionnailras, ong to vield ageneral
information on a sample of recreationists and non-recreationists,
anid a second to collect information relavent to owr model of time
value for a recreation activity. Gport fishing in Minnegsota was
chaosen  as  the recreational activity. The general population
survey  was performed to oollect  sociosconomic  and gensral
recreabion participation inftormation on a sample of the Minnesota
popul ation. This sanple was also chosen to determins the
probability  of participation in recreational +tishing, since a
sUrvey of  anglers alone would suffer from selt selection bias
{(for a discussion of the truncated natuwe of recreation models
ses Healy and Bishop).

The  gensral (Fhase 1) sample was drawn from the Minnesobta

Fublic Sately Name and Address Listing, provided by the Minnssoba

Department of Natural Resowwoes. One thousand na W e
piavided., The swvey (in fAppendix 1) elicited information on the
individual ‘e perception of environmental problems in the state,
the participation of the individaal in  various recreation
artivities as well as detailed bigraphical information on the
irndividual and his/her family. Notably, i ncoines class
inftormation was collected for the various peart of the family unit
in  order to obbtain a  wmore detailed breakdown of  the most

important variable in determining the value of time, the wage

1



rate.

OF the 1,000 suveays mailed out on July 8, 1986, 348 were
returned completed, 190 ware returned unopened due to improper
addressing or lack of forwarding, for a net parcentage return of
BB The high return of wnusable surveys led us to believe
that the mailing list may have besrn somewhat dated. Follow up
cards were sent on July 31, 1986 buk there was no large incraase

i the 3 85 6 Descriptive statictics of some of the more

pmportant variables are irn Table 1. The Fhase 1| survey provided
the participants in recraational fishing required for the Phase 2
HBLIVEY o

The Fhase = survey elicited indormation on  fouwr  fishing
trips taken during the 19846 fishing season (See Appendix 2. Dine
hundred  anglers were chosen from the 74% of the respondents to
Fhe Fhase 1 suwvey who indicated that they would participate in
recreational  fishing in 1986. 04 the 100 swveys malled on
Dotober 2, 128&., w1 were rebuwrned and 9 were Faturnisd unusable,

o 7 Fun While the return  percentages

are rather disappointing, they are not surprising qiven the compl e
naturs  of  the data requested and the apparent problems in the
mailing Llist. The Fhase 2 data were organized on a per trip
basis in order to analyze the data on a trip basis rather than an
individual basis, similar to the approach of Bockstael, Hansmann
and  Eling. Descripbive statistics on the teip data ar e

summarized in tables &.

Descriptive statistics from the phase 2 sanple provide somne

migrificant irformation on the altsernate activities and the time

173



use decisions made by the angler., In particular, on nearly 0%
of the trips the recreationists took the shortest rowte to the
site, thereby indicating that the Lagrange multiplier on travel
time is zero. We also found that travel time was nearly 2 hours
on average and trip length was about 100 miles, total costs over
FLOO per trip and travel costs about 134 of total costs, Ffishing
time made up about 45% of total site time and average fishing
time was about 135 hours per trip. Some 28.9% of the trips were
on & regular work day. However it is not clear whether this
gquestion picked up respondent’'s vacation periods or time after
work, o both. Closer esamination of the data indicates that
many of the longer trips were taken on "regular working days"
indicating that the respondent may have considered a vacation a
regular  working day. The variable "alternate activity" may

provide more information on this issue.

Table I contains a freqgquency distribution for each of the
altermnate activity categories for the 77 trips. Working and
working overtime make up & large proportion of the total, although
gardening and relating seem to be the major alternate choices.
The wvalue of Lime estimates should be based, at least in  sone
part, on the alternate activity the individual would particiapte
L. This variable will be utilized in the time models below.

It is interesting to note that all recreation analyses that
the authors are aware of assune that recreators have conplete
information {(a possible exception is the work of Smith et al,

12846 where the variance of water guality is an  important

14



parametar, bubt there iwm no explicit modeling of this attribute).
We included a gquestion  about the recreator’'s information
ragarding  whether or not they ochanged their mingd about how much
rime to spend at the site. Naarly =24% of respondents changed
their mind. Table 4 contains crosstabul ations of water gquality,

s gquality and crowding mifects with the decision to stay on

sk

-~

mite the desiced amount at time ("Did vouw change you mind abouwt
Fow  muach  hime to  spend on this site?"). The only qQuality
vari able which seens to be related to the decision to change the
brip length is fishing guiality. The majority of respondents who
changed  their mind about btrip length indicated that fishing

serious problem. This sugoests that guality and

B

guial iy was
gupectations play & role in recreation decisions. The authors
intend to explore this furthar in anobher paper.

Table 5 indicates that the decision to choose the shortest
Foute  is positively correlated with the number of ingividuals in
the fishing party. Table & crosstabul ates the alternate activity
with the decision to changs the length of stay, the decision Lo
choose the shortest route and the variable indicating if the trip
was  taken on a regular work day. The results of the crosstabs
sunggests  that when worlk is the alternate acvtivity the shortest
Frouta is omore likely Lo be chosan, as one would expect. Thera
does  not  appear to be a pattern between the alternete achtivity
arnd the desicion to change the length of the trip. Finally, the
alternate activity variable and the regul ar work day variable ars
comparad to examins if working is alwavs Lhe altarnate activity
o & regular work day. This dops not appear to be the case. Four

respondents indicated that work was the alternate activilty even

15



Lhough  the trip was ot on & regualr work day  and  many
raspondents  indicated that work was not the alternate activity
even though the trip was on a regular work day. This sugoests
that time valuation studies which value the opportunity cost  of
time alb bthe wage rate may be incorrect. 3 course it may also
suggest that respondents did not understand the question very

wial .

Valuation Models

Two types of valuation models are estimated in this section.
Firstlv, & modiftied travel cost model is estimated using the
melthod of Fealy and Bishop devised to estimate travel cost models
with  dayvs at the site as the dependsnt variable. Secondly, 2
hedonic price models are estimated to debtermine the implicit
price of trip characteristics and time. The Ffirst of these
hedonic price models is estimated on the basis of the valus of
time as & function of the characteristics, somewhat like the HTCH
of Rrown and Mendel sohn.

The travel cost smodel estimates dayvs Lo a site asg a function
ot travel costs, socioeconomic characteristics and recrsation
gquality wvariables. Frior to estimation of the TOM the seldf-
selaction bias problem inherent in recreation activity must be
treated. Because ths respondents to the phase & survey ars
arglers while the other non-anglers have sero demsand for fishing
davs, the result is a self-selection problem in that only

individuals with non-zero fishing davs are in the demand for davs

16



gample. The Heckman procedure provides a solution to this bias
by Ffirst sstimating the probability that someons will participats
in recreakional fishing and then wsing the ratio of the ordinates
of the normal FDF at this probability over 1 minus the normal CDF
Vo ] L for  this probability as  a variable in the demand
FegrEssl Ons. This ratio, known as the inverse Mill's ratio,
aliminates Lhe bias associated with the truncated sample (Wi Lman
anc  Fauls) . The probability of participation in recreational
fishing wWas estinsted as a function of tishing experiencs and
i . The results of this probit gotimation are in table 7.
The demand functions, estimated as a function of travel
cost . wabter guality and the Mill ‘s ratio are presented in table
3. There are four separate bravel cost regressions. The first

eetimated with no value placed on travel time, the second

i
values travel time ab the wage Fake and adds this value to the

travel ocost. the third adds one third of the wage rate to the
Fraviel cosht while the fourth forms an inder which adds 1.9 times
the wagse rate for individuals who responded that ocvertime was
rheir alternate actbivity, one bimes the waoe rats for individuals
who chose work as bheir alternate activity and one third  times
the wage rate for  those choosing song non-work item as the
alternate achivity. This was arn abthempt Lo use the adoitional
information gathered in ouwr suwvey Lt estimate the value of time.

Both linear and  semi-log  forns of the demand Ffuanction  were

L maled. The approach taken here is clearly an ad hoo one in

ks
that the specific time valuabions chosen e arbitrary. Due Lo
deficiencies in  the data, no abbenpt was made Lo measurs time

snes of recreators. Howsver , we oo feal

valuss for different ols

17



that ow approach of distinguishing groups of recreators  with
different +time values based on the nature of their recreation

trips vields some insight into the time valuation issue.

The consumer suwrplus estimates are presented in table 9.

ThHesae ootimates indicate that the value of time is & very

impartant contributor to the value of recreation. However , which
orne  of  these estimates is correct? Incorrect valuation could

raslt in an overstatement or wunderstatement of benefits by a

factor of 10 . Thus, the correct modeling of the value of time
is crucial. The foraulation with the value of timse priced at the

rate for those whose alternate activity is working and 1/3

the wage rate for those not working seems to be a reasonable, vet
still  ad hoc, method of valuwing time. The consumer ouplus

o this wvalue of time are still nearly 10 +tiass the

value without any time costs but with trevel costs relatively low
(arn  average of about #15 per trip) and income relatively high
(average income Ffor the sample is £30,000) this result is nob
surprisicg. However, it is interesting to note that Lthe consumers
%urplum> for the full wage rate value of time and the Consumers

suwrplus for the alternate activity value are ot very  different,

f o tbhese valuess and the 1/73% wage

Frelative to the differsnce baetwee

i

Fabe and no time value estimates. This suggests that it may not
be unresasonable to use the full wage rate as the value of time in

studiss that do not have data on the alternate activitieg.

The +inal empirical investigation into the value of  time

gpacifications is an hedonic price function. Two typas of hedonio



price functions are eeatimbed. Firstly, a more traditional

&  Function o o e

function  with the value of travel time

el atycpses

Sweorndly, bhe model  prs

Limatl

characterishics is

aatimated.

with activity btime as a ohaeact
The roesults of the sstismation of bravel time as a Function

are presented in table 100 The same value

ofF wmite characteristi

tihis mocdsl, bow6ta g i valus of bime,

are applised

1/% the wage and the alternate activity

ime bimes  bhe wag

The most significant finding is

o Lim the wage s

il

activity model (on

that the be Fit is provided by the alterns
the basis of Resguared). The hedonic pricess esbimated from these

are of the szpected sign, & positive price for additional

fish ocabtch  and & akive price for additional Taroblens' 1n

guality.

Medonic price model is sstimated as

Thrgs ono Form of L

gupenditures  as a function of fishing time and  cabtoch. Fi shimg

Fime s chossn as bhe appropriate achivity time variable and

im bhe obher site characteristio. I order to maintain

ibility in the functional form in this mode) & generalilzed

-

Bow ok form was eshimated. This form is
(Y™=1) S = e + @y (X¥y=10/b 4+ e (X¥a-1)/ o,

whigre a,b and o are the Box-Cox parameters. I all the parameters

goaual  zero, the mnodel iw double log. The resuwlts of this

procaedure  arse  in Table 11. The coefficients of this model,

combined with the functional form, provide the ioplicit price of

mach characteristic as the first derivative of expenditures with

respect  to the characteristio. The implicit price of fishing



time was correlated with the wage rate and the value of tine
estimated using the alternate activity index to determine it this
measure of  the value of time was related to the more tyvpical
indicators (Table 132). There is little relationship between the
valug of time measured at the wage rate and the hedonic price of
fishing time (a correlation of about 1), Howevar, therse is a
stronger ~alationship (0&22) hetwasen the value of time using the
altaernate activity and the hedonic price. While these results
are  from & limited data set they are interesting in arti

exploratory sense. They suggest that the alternate achtivity index

may be & better valuation of time than the wage rate or  sone
fraction of it Hernce the valuwe of time may be less  than  or

greatar than the wage rate.

Conclusions

This paper has presented a theoretical model Lhat is
moderataly different Ffrom others in  the recreation S 6
Specifical ly, the model preasents value of site and travel time

-

werll  as  the consunption of activity time as the source of

o

il

]

%]
whility  producing activity. Based on this model an =2ffort  was
urndertaken to obtain data to estimate the relationships. Also,
in  order to concenbrate  on time value and  more micro  level

behavioral decisions the survey was designed to collsct detalled

‘]

data N Fhe altermnatse activities and time wses of the
racreationists.

A1t hough suploratory in natuwe  the tentative resul s

That hime value is a very complex 1ssue. The wss  of

indica

data  such as alternate activities may help in identifying & mores

20



appropriate model and eatimate of time value. There are many
avenues for additional ressarch. This paper suggests that more
effort iwe  required in the empirical eastimation of recreation

decision models in the fasce of time and activity constraints.
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TABLE 1: DESCRIPTIVE STATISTICS PHASE !

MEAN
Years living in MN 37.48
Percent who fished in MN previously 96.5%
Percent who fished in 1986 7411
Fishing experience (years) 23,57
fge 43.88
Sex (% femalel 2b.3%

87D DEV

17,97
15.37

TABLE 2: DESCRIPTIVE STATISTICS PHASE 2

HEAN
Travel cast per trip 14,50
* Food cost per trip 33.96
Equipment cost per trip 10.43
Lodging cost per trip 34,63
QOther costs per trip 11.49
Total cost per trip 104.62
Fishing Time (ainutes) 886.84
Site Time (minutes) 1993.42
Travel Time (minutes) 119.24
Niles Traveled 100.93

Percent of trips on a regular work day 28.9%
Percent of trips which shortest route

is chasen 88.2%
Percent of trips where respondent changed

mind about tise to spend on site 23.74
Percent of trips with spouse K3 9.Y1
Party size 4,10

Fish catch .47

57D DEV

15.27
b3.6b
27.45
98.75
37.86
183.94
830.92
2489.27
104,48
94.09

3.40
31.80



TABLE 3: FREGUENCY OF ALTERNATE ACTIVITIES

WORK  WORK 0.7. GARDEN HORK/HOME GOLF READ TV GTHER REC. RELAX STUDY

14 3 29 8 t { 1 6 10 2

TABLE 4: CROSSTAB OF QUALITY VARIABLES VERSUS
DECISION TO STAY AT SITE

CROWDING
((NO PROBLEM) | 2 3 4 3 b 7(SERIOUS PROBI

§TAY WO 24 8 3 4 3 3 0
AT
SITE  YES 7 2 1 2 0 2 4 0

WATER QUALITY
O(ND PROBLEM) 1 2 3 4 3 b 7(SERIOUS PROB)

5Ta&Y WO 20 7 9 8 7 3 i 4
AT
SITE  VES ki 0 0 2 2 2 2 1

FISHING QuaLITY
O(NO PROBLEM) | 2 3 4 3 b 7(SERIOUS PROB)

STAY N 13 8 3 9 b 9 7 2
AT
SITE  VES 2 0 2 1 5 0 1 7

TABLE 5: CROSSTAB OF PARTY 5IZE VERSUS DECISION
T0 TAKE SHORTEST ROUTE 7O SITE

PARTY SIIE
! 2 3 4 3 b 8 10 12 14 22

¢ YES | 2 W 12 3 4 4 2 2 { {
ROUTE 1

CHOSEN? WO 4 1 2 0 0 2 ¢ 0 0 0 0




57AY
AT
SITE

SHORT
ROUTE

1
1
t

HO

YES

NO

CHOSEN! YES

TABLE b: CROSSTAB OF ALTERNATE ACTIVITY VERSUS:

{1} CHANGE MIND ABDUT LENGTH OF STAY AT SITE
{2) DECISION TO CHOOSE SHORTEST ROUTE TO SITE
{3) REGULAR WDRKING DAY

{1) DECISION TO STAY AT SITE

WORK  WORK 0.7. GARDEN WORK/HOME BOLF READ TV OTHER REC. RELAX STUDY

23 b 1 6 1 3 b 1

n

11

3 0 4 2 0 19 3 4 1

{2) DECISION TO CHODSE SHORTEST ROUTE TG SITE

WORK  WORK 0.7. GARDEN WORK/HOME GOLF READ TV OTHER REC. RELAX STUDY

{3) REGULAR WORKING DAY

WORK  WORK 0.T. GARDEN WORK/HOME GOLF READ TV OTHER REC. RELAX  STUDY




TABLE 7: PROBIT ESTINATE: PARTICIPATION IN FISHING

DEPENDENT VARIABLE: PARTICIAPTION IN FISHING

OBSERVATIONS: 348
LOG-LIKELIHOOD: -149.42

VARIABLE COEFFICIENT STD.ERR. T-STAT P-VALUE
CONSTANT -, 219050 0.1696% -1.293525 0.1758
EXPERIENCE 033644 0.004894 b. 939099 0.0000
INCOME (RESPONDENT) .040338 0,026184 1.542499 0.1229

TABLE 8: DLS ESTIMATES OF TRAVEL COST DEMANDS

DEPENDENT VARIABLE: DAYS

FUNCTIONAL FORMS: L=LINEAR, SL=SEMI-LOG
TRAVEL TINE VALUE: 0=NO TRAVEL TINE VALUE, 1=WABE RATE, 2=1/3WABE RATE 3=ALTACT INDICATOR # WAGE RATE (SEE TEXT)

FORM  TIME VALUE REGRESSION RESULTS

L 0 Observations: 74 Degrees of freedoa: 12
R-squared ¢ 0.288 Rbar-squared : 0.238

Var Coef Std, Error t-Stat P-Value
CONST 3.889430 1.223194 3.174543 0.002
HAUAL -0, 063110 0.148722 ~4, 438710 0.000
10057 -0.579349 0.1353320 -4,281464 0.000
HILLS 1.046139 0.673545 1,553184 0.123

L 1 R-squared 0.223 Rbar-squared H 0.191
Var Coef Std, Error t-5tat P-Value
CONST 3.668801 1.276232 2.874713 0,003
HauaL -0.596380 0,153134 -3.895554 0.000
TC08T -0. 048760 0.014807 -3,292985 0.002
HILLS 0.934631 0,704332 1,326975 0.189

L 2 R-squared @ 0.244 Rbar-squared : 0.213
Var Coef §td. Error t-Stat P-Value
CONST 3.746997 1.260122 2.973520 0.004
HBUAL -0,622712 0.132170 -4,092222 0.000
TCOST -0,134772 0.037733 -3.624781 0,001
MILLS 1.001123 0.696121 1.438148 0.1535

L 3 R-squared 0.159 Rbar-squared H 0,124
Var Coef §td. Error t-Stat P-Value
CONST 3.343802 1.320884 2.331489 0.014
HaUAL -0,529314 0.1574462 -3, 341336 0,001
TCOST -0,058414 0.027414 -2. 138057 0,036
HILLS 0.858291 0.748107 1.153430 0.253



5L

5L

1R

sL

ra

(24

R-squared @ 0.402 Rbar-squared H 0.3717

Var Coef Std. Error t-5tat p-Value
CONST 1.477544 4.28979% 3.098514 0.000
WRUAL -0,217757 0.035178 -b.190183 0,000
TC08T -0.167722 0.032008 -5.240051 0.000
MILLS 0,050009 0.159316 0.313897 0.753
R-sguared : 0.334 Rbar-squared H 0.308

Var Coet Std. Error t-Stat p-Value
CONST 1.420256 0.304717 4,660907 0,000
WEUAL -0.200868 0.034545 -5. 493443 0,000
TC0ST -0.014798 0.003533 -4,185539 0,000
NILLS 0.025138 0.168148 0.149483 0.882
R-squared @ 0.361 Rbar-squared H 0.334

Var Coet Std. Error t-Stat P-Value
CONST 1.442399 0.299142 4,821791 0.000
WRUAL -0,208232 0.036124 ~5.764423 0.000
TCOST -0,041112 0. 008957 -4,589488 0.000
MILLS 0.043392 0.165253 0.263789 0.793
R-squared @ 0,252 Rbar-squared : 0,220

Var Coef Std, Error t-5tat P-Value
CONST 1,322740 0.321835 4,10999% ¢.000
HEUAL -0,181237 0.038344 -4,723922 0.000
TCOST -0,018237 0. 004680 -2.730220 0.008
MILLS 0.005442 0.181303 0.0300135 0.974



TABLE 9: CONSUMERS' SURPLUS ESTIMATES

FORM  TIME CONSUMERS® SURPLUS
-[-- -(-)" 7.36

L t 87.49

L 2 .19

L 3 72.78

5L 0 3.96

5L 1 67.58

5L 2 24,32

5L 3 94.83

FUNCTIONAL FORMS: L=LINEAR, SL=SENI-LOB
TRAVEL TIME VALUE: 0=NO TRAVEL TIME VALUE, 1=WAGE RATE,
2=1/3WAGE RATE 3=ALTACT INDICATOR % WAGE RATE (SEE TEXT)



TABLE 10: ESTIMATES OF HEDONIC REGRESSIONS WITH TRAVEL TIME

TIKE VALUE

0 Observations: 74 Degrees of freedom: 73
R-squared 0,336 Rbar-sguared H 0,338
Var Coet Std. Error t-5tat P-Value
CONST 2,526791 0.27631% 9. 144468 0,000
CATCH 0.013794 0,003304 2. 600397 0.011
WeuaL -0.3746024 0.075034 -5, 011393 0,000

! Observations: 74 Degrees of freedos: 73
R-squared @ 0.422 Rbar-squared H 0.406
Var Coet Std. Error t-5tat p-Value
CONST 40,441911 7.728612 3.232752 0.000
CATCH 0.790499 0. 148340 9.329611 0.000
WRUAL -7.5144631 2.098594 -3.580619 0.004

2 Observations: 76 Degrees of freedoa: 73
R-squared 0.422 Rbar-squared : 0,404
Var Coet Std, Error t-5tat p-Value
CONST -13,480637 2,576204 5. 232752 0,000
CATCH 0.263564 0.049433 5.329411 0,000
WBUAL -2, 504877 (.4995643 -3.580419 0.001

3 Observations: 74 Degrees of freedoas 13
R-squared @ 0,523 Rbar-squared H 0.5910
Var Coet Std. Error t-Stat P-Value
CONST 10,835282 6.335641 1.440936 0,101
CATCH 1014137 0.125439 8.083402 0.000
RAUAL -3.170710 1774744 -1, 786571 0.078

TRAVEL TIME VALUE: 0=NO TRAVEL TIME VALUE, 1=WABE RATE,

2=1/3WAGE RATE 3=ALTACT INDICATOR # WAGE RATE (SEE TEXT)



TABLE 11: RESULTS OF BOX-COX HEDONIC REGREBSIONS

BOX-COX PARAMETERS

DPTIMIZATION RESULTS
Date : 5/23/1987 Tiae : 20:26

##¢  VYalue of Objective Function: 274.316401  #&x

Paraseter Nase Parameter Value Relative GBradient
X1 0.035719 0.,000000
X2 0.55497% 0. 000000
i3 0.240098 0. 000000

Computation Time: 4 ainutes J4.16 secands Iterations: 10

REGRESSION PARAMETERS

Dependent Variable: EXPEN
Date : 5/23/1987 Time : 2123
Qbservations: 74 Degrees of freedom: 79
R-squared 0,445 Rbar-squared : 0.450
Residual 5§ : 121.673 Std error of est : 1.309
Total 58 ¢ 227.357 F(3 ,71 }=30.8933  P-value=0,00
Durbin-Watson Statistic: 1,544

Var Coef Std. Error t-5tat F-Value
CONST 2.1441568 0.270344 7.930671 0,000
FTINE 0.281534 0.048617 5.790893 0.000
CATCH 0.063529 0.052%00 1,200927 0.234

TABLE 12: CORRELATION MATRIX: HEDONIC PRICE OF TIME, WAGE, ALTACTHWAGE

HEDONIC WAGE ALTACT
HEDONIC PRICE  1.000000 0.10176% 0.223823
WAGE 0.101769 1.000000 0,728293

ALTACT#WAGE 0.223823 0.728293 1.000000



1986 MINNESOTA RECREATION SURVEY

We vould like to knov vhether you feel the folloving environmental problems
are affecting lakes and rivers in Minnesota. Please circle one number on the
scale from zero to seven (Q - 7) for each condition listed below.

NO SERIOUS

PROBLEM PROBLENM
Water surface crowding 0 1 2 3 4 S 6 7
Shoreland crovding 0 1 2 3 4 S 6 7
Declining wvater quality 0 1 2 3 4 5 6 7
Unsightly developaent 0 1 2 3 4 S 6 7
Excess algae, aquatic veeds 0 1 2 3 4 S 6 7
AcidARain 0 1 2 3 4 S 6 7
Declining fishing quality 0 1 2 3 4 S 6 7

Do you ovn or have the use of any of the following items? Place a check in
the YES column if you do or check NO if not. If you checked YES, please
indicate if you use this item for fishing or during a fishing trip by
placing a check in the USE FOR FISHING column.

YES NG \USE FOR FISHING

Cabin near a recreation site
Motorhome

Trailer

Motor Boat

Canoce

Have you ever fished in Minnesota before?
(please check yes or no) YES NO

If you answered YES, hov many years have you been fishing in Minnesota?

Have you fished or do you intend to go fishing in Minnesota this year (1986)7
(please check yes or no) YES NG

Do you participate in any other vater-bagsed forms of recreation other than
fishing (far example, svimming, camping)? Please place a check in front of
front of the recreation activities you participate in.

svimming boating sailing
vaterskiing camping canoeing
picnicing birdvatching other

We would like to have some information about you and your family. Please ansver
questions 6 through 11 about yourself and questions 12 and 13 about your family.

6.

7.

8.

9.

Residence (please fill in nearest city or town)

Age

Sex M F

How loﬁg have you lived in Minnesota?
(please turn over)

years




10.

11.

12.

13.

14.

Plesse indicate vhere you spent the majority of your youth (check one):
Rural ares (population less than i, 000)
Small town (population less than 25,000)
Urban area (population greater than 25, 000)

Please indicate the LAST grade of school you completed by checking the
appropriate category belov:

Grade School or less (0-8) Some High School (9-11)
High School Graduate (12) Some College
College Graduate Poatgraduate Work

For classification purposes, ve would like to knov the general category
vhich best describes the income that you and your family earned in 1985.
Please place a check on the appropriate line for yourself, your spouse and
the rest of your family (if applicable).

YOU SPOUSE REST OF YOU SPOUSE  REST OF
FAMILY FAMILY
under $3, 000 —  85,000-%9,999
$10, 000-%14, 999 $15, 000-819, 999

$20, 000-924, 999
$30, 000-934, 999
840, 000-944, 999
$50, 000-5$99, 999

$25, 000-$29, 999
$35, 000-$39, 999
$45, 000-%$49, 999
$100, 000 or more

We would like to have some information ahout your immediate family and their
participation in recreational fishing. Please fill in the followving table
vith this information: place age in the first column, indicate sex with an
M or F in the second column, and vrite YES or NO in the third column if the
individual participates in fishing or not. (If you are single or have no
children, please leave the appropriate spaces blank in the table below. If
you have more than S children, please fill in the information in the space at
the bottom of this page.)

AGE SEX PARTICIPATE IN FISHING (Yes or No)

Spouse

Child #1
Child #2
Child #3
Child #4
Child #5

.Pleage share vith us your opinion about water-based recreation and the most

serious issues you feel affect Minnesota’s recreation resources today.

Thank you for participating in our survey and sharing your concerns about
Minnesota’s environment vith us. Please return this survey in the envelope
provided.




1986 NINNESOTA FISHING SURVEY
FISHING TRIP SURVEY

PLEASE ANSHER THE FOLLONING QUESTIONS FOR THE LAST FOUR FISHING TRIPS YOU TOOK THIS SEASON.

TRIP #1
1. Dateof Trips OATELEFT_______ . DATE RETURNED _____ 2, Miles to the site _________
3. Did you choose the shortest route to the site? _____ YES  _____ NO
4. Fishing Site (nase of lake or nearest landmark):
5. How long did it take you to travel to the site? _______ HOURS

4. How such did you spend on each of the tol lowings

Travel costs lgas, oil, ete) $_____ Food costs Lodging Costs Y
Equipsent costs Other costs
7. Tise spent at the site: HOURS SPENT AT THE SITE __________
HOURS SPENT FISHING  _
8. How sany people were in your fishing party 7 . PERSONS  Was your spouse in the fishing party? _____ YES
How many of your children were in the fishing party 7 CHILOREN

9. Please write the nases of the fish spacies you sought and the nuaber you caught below,
Fish Specias Sought Nusber Caught Fish Species Sought Nuaber Caught

i, 2
3. 4
10.Please circle a nuaber indicating how serious you feel each of the following conditions is at this tishing site,
NO SERIOUS
PROBLEM PROBLEN
Cramding (YRS FURY SUSUN SUNN TR, JOUOY YO |
Declining fishing quality [ 70 PR SN SR T SO T
Overall water quality - LIYTTY PRTRY FOPPS ANY FOREs SN TS
31, Did you change your mind about how euch tiae to spend at this site atter reaching it?7  _____ YE§ ND

12, If you had not taken this trip what would you have been doing instaad?
{eg. working avertiae, working at another job, gardening, reading)

13. Was this trip taken on ane of yaur reqular working days? YES . N0,

TRIP #2
L. Date of Trips DATE LEFT____ DATE RETURNED ____ 2. Miles to the site __________
3. Did you choose the shortest route to the site? .. YES NG

4. Fishing Site (nase of lake or nearest landmark):

5. How long did it take you to travel to the site? ____ HOURS
6. How much did you spend on each of the following:
Travel costs (gas, oil, etc.) $ Food costs | Lodging Costs
Equipsent costs 3 Other costs L
7. Tise spent at the site: HOURS SPENT AT THE SITE __________ hours
HOURS SPENT FISHING haurs
8. Hew many pecple were in your fishing party ? ____ PERSONS  Was your spouse in the fishing party? _____ YES
How sany of your'children were in the fishing party 2 CHILDREN

-

. Please write the nases of the fish species you sought and the nuaber you caught below.
Fish Species Sought Nusber Caught Fish Species Sought Number Caught

t. . I R
3. . 4
10.Please circle a nusber indicating haw serious you feel each of the following conditions is at this fishing site,
L] SER10US
PROBLEN PROBLEN
Cromding [ 2000 FOPIY RN FPPPY FUPOR. S TS
Declining tishing quality [ 270 PRYPY AUUIE R N SN T
Overall water quality [P TP S SO TN O T |
Lt. Di¢ yow change your mind about how such tise to spend at this site after reaching it?  _____ Ye&s . NO

12, If you had not taken this trip what would you have been doing instead?
{eg. working overtise, working at another job, gardening, reading)

13. Was this trip taken on one of your regular working days? YES NO.




