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Recentiterature has recognized the importance of considering the family as a oalletti
individuals rather than assingledecisionmakingunit, andthe relevance of inferring how
family membersllocatehousehold resources among tlsetaes(e.g., Browning, Chiappori, and
Weiss 2010; Dunbar, Lewbel, and Pendakur 201i&re3he original studies on thieavelcost
model(TCM) by Hotelling (1949) and Clawson (1959), recreatiemandnodels have not
made adistinction between a household and an individual as the reference decadmgunit,
and have asinmedthat familesmaximze a single utility functiongven if they consisif
different individuals. This approactiefined agheunitary modeljmpliesthat the intra
household resource allocation process is irrelevant, or that it can be addrelssed diittatorial
decision procesg.he possibility of family memberslivergent interests and preferences for non-
market goodss ignored. In the last twdecades he unitary model to household behawass
been widely tested and generally rejected (e.g., Lundberg 1988; Thomas 1990;rfebrtin a
Lacroix 1997; Browning and Chiappori 1998; Chiappori, Fortin, and Lacroix 2002; Cherchye,
De Rock and Vermeulen 2009 and 2012). Households consisting of several members do not
necessarily behave as a single agentjdhgidual choices are affected by the presence of other
household members. After all, “individuals have utility, not households” (Browning, Chiappori
and Lewbel 2018

The main contributions of therticleare (i)proposing a novel approach to eliciting
individual preferences for aon-marketgood such as a recreation site, and (ii) showing how this
novel approach can be applied to estimating a recreation demand model that accdumts for t
intrachousehold resource allocation ahé role of each household member’s preferences for

consumption choice$Ve define the implemented modelths “mllectivetravelcostmodel”



(CTCM) because it is based on an analogy borrowed from the literature of collectivadiduse
behavior by Chiappori (1988, 1992).

McConnell (1999) emphasizes that thgure of manyrecreatiorstudiego distinguish
between idividual and householsults inambiguousmpirical estimateseconomists need to
think carefully about the individual versus the household in designing surveys and in ngeasurin
welfaré’ (p. 466). In the context of recreation mod@sckstaeland McConnell (2006) note that
since the original paper by Becker (1965) on household production “little progress has been
made in explaining the intfaousehold allocation process or in reconciling the distinction
between the household as decision maker and the individual members as consumersTi{p. 75).
impactof different family types on consumption behavior and of the spouse and children on
traveling choices has been recognized in the marketing, transportation, asm tdarature
(e.g.,Arora andAllenby 1999;Lee and Beatty 2002; Adamowicz et al. 2005; Decrop 2005;
Tinson, Nancarrow, and Brace 2008; Hensher, Rose, and Black 2008; Kozak and Duman 2012).
In particular, hetransportation literature has made significant progress in modeling group
decision making and the intra-household interactions (e.g., Vovsha, Petersen, and Donnelly
2003; Bradley and Vovsha 2005; Bhat and Pendyala 2005; Timmerman 2008; Zhang and Daly
2008; Timmermans and Zhang 2009; Zhang et al. 2009).

In addition,a number ofrticleshave investigated the difference between individual and
household willingneste-payin the context of stated preference meth@lg., Quiggin 1998;
Strand 2007; Munro 2005; Bateman and Munro 2@&darryBorg, Hensher, and Scarpa 2009;
Ebert 2009; Lindhjem and Navrud 2009). In particular, Evans, Poulos, and Smith (2011) develop
a choice model that accounts for dependency relationgitipin the collectivehousehold

model, and they apply contingent valuation to estimate the willingogssy for air quality



improvementsMorey and KritzbergZ012) use choice experiments to show that companions
and their level of abilitgan significantly affect the recreation site chacel the value of site
characteristics

However, to the best of our knowledge, the present study is the first to show how to
empirically recoveimndividual preferences aniddividual willingnessto-pay for a normarket
good such as a recreation site by using revealed preference data and by idehafyire of
intra-household resource allocation. Kaoru (1995) finds that party composition affects
recreational site choices and recognizes that budget constraints shoektdxt differently
depending on the types of recreation parties. McConnell (1999) develops a recreaéind dem
model based on two individuals (spouses) sharing income, household production and earning
different wages. However, the basic structure of Kaoru’'s and McConnell’'s nigtets
traditionalunitary model that assumes income pooling, that a houskhsld single utility
function,and that there iso bargaining and intra-household allocation of resources between
household members. Smith and Van Houtven (1998, 2004) describe the implications of the
collective model of household behavior for methods used to estimate the economic value of non-
market goods. However, thep not present empirical analyseestimate welfare measures
their studies. Dosman and Adamowicz (2006) investigate intra-household bargaining in the
choice of two spouses for a vacation site. They overcome the issue that individuahpesféoe
the site are not observed by using stated preference methods.

We estimatea complete demand systéPeaton and Muellbauel 980)rather tharstandard
discrete choice modele.g., Morey and Thiene 2012) for two main reasons. First, the decision
about allocating household resources to recreation should explicitly acootime budget

constraint and the rative importance of allocation with respecotber household expenses. By



incorporating the budget constraint into the analysis¢oingplete demanslystem approach
implies that an increase in expenditure on one geayl, recreationnust be balancedyb
decreases in expenditure on other goodteris paribusSecond, a system approach allows the
derivation of exacindividual welfare measures that are consistent witrctresumer theory.
Thecollective travelcostmodel weestimateallowsus toanswetthe followingresearch
questions: (i) Doebow resourcesre distributed within the household reflect significant
differences in welfare measures? P household members hatee same preferences foon-
marketgoods and associatadllingnessto-pay? In other words, des asurvey respondent’s
willingnessto-pay represent the willingnesspay of the other household members? We find
thathow resources are distributed within the household reflects signifidterences in welfare
measures, and thaviisehold members dwt have the same preferen@xl willingnesgo-pay

for anonimarketgood such as a recreation site.

Theoretical Model: The Collective TravetCost Model (CTCM)
In this section, we developreewrecreation demand model based ondbiéective theory of

household behavior (Chiappori 1988, 123Be“collective travelcost modél (CTCM).*

! The nonrunitarzapproach to the family can be divided into two broad categories: approachesytoat
cooperative solutions to bargaining among individuals and approacheslyhat norcooperative models. There
are two types of cooperative approactoedlectivemodels in which it is assumed only that family outcomes are
Pareto efficient, and nothing is assumed a priori about the nature ofithenetiecision process (Chiappori 1988,
1992, 1997), and family cooperative models in which the decision processrisideteby using bargaining theory
(Manser and Brown 1980; McElroy and Horney 1981; Lundberg and Pollak 1993). Irsttmiraoperative

models, the nowcooperative models do not assume Pareto efficiency, but they assumeitfidaatsl within the



Chiappori (1988, 1992) introduces a theoretical household model in which the family is
composed of a collection of individuaesach characterized by her/his own preferefmes
market goods consumed within the family. Assuming that the decision processireBalteto
efficient outcomes, Chiappori (1988, 1992) shows that when agents are egoistic or @ring a |
Becker and consuption is purely privaterevealed preferences dai@an be used teecover
individual preferences and identify the rule that determines the allocatiesafrces within the
family (defined as theharing rulg up to an additive constarithe objective function of the
household is a weighted sum of the utility functions of each household member. The weights
represent the bargaining power of the household members in the intra-householadallocati
process

In general, superscripts index household members and subscripts index goods. As in the
traditional TCM, we assume weak complementarity between the number of trips and the quality
of the sitethat is if the number of trips to the site is zetleen the marginal utility of quality is
zero (Bockstael and Mc@aell 2006, p. 76). However, for purposes of exposition, we omit the
guality of the site because it does not vary across individuals visiting the seyeyesn though
we recognize that quality may affect preferences. In addition, to sintipdifgotationwe ignore
socicdemographic variables that may affect preferences and the detialong process of the
family. Observable heterogeneity will be introduced in the empirical section.

We consider a household comprisedvad membersindividuali=r , therespondenbf an
on-site survey, and individugs, her/hisspouseor unmarried partneMember privately

consumes a Hicksiazomposite good'—we only observavhole family consumption = ¢ +

househtdl have different preferences and act as autonomous individuals (F@o=@nd Kapteyn 1990; Chen and

Woolley 2001).



gq™—and number of trips' to a recreation sitdsor purposes of exposition, we focus on trips to a
single site, and assume that the demand for a site does not depend on the price tof @iteess
sites, an assumption that will be relaxed in the empirical section.

Each household member can consume trips togettsaparately and engage in different
recreational activitiege.g., fishing and hiking). The market price of the composite good is
observed at the household leviberefore, both household members face the same market price.

In addition, because all households face the same market price, the price of thateayopds

is set to one. The pri' of thenth trip for individuali is given by the sum of the rouriap
travelcost ¢, and the time cost , where the time cost, is the opportunity cost of member

for recreation activities, which is measured as a constant proportion of theat@geof
member times the hours spent for recreattoh
(1) pp=C.+¢ =¢ +dt, i=r1,s.
When a recreation decision is made within a household, each family member involved in the

decisionmakingprocess generally takes into account the other memtefgrences. It is

2 As McConnell and Strand (1981) and Haab and McConnell (2002, p. 147) emphasizés #mpirical evidence
(Calfeeand Winston 1998) and several economic reasons, such as gifnatititwork, positive tax rateand gross
wage rate, that support the assumption that the opportunity cost of timenistant proportion of the wage rafes

in the traditional recreation demand model, we assume thaathetcostfunction is linear in the number of trips.
This implies that the margin&davel cosper trip equals the averagavel cost per trip. This is a household model
that ignores theotential for corner solutions in the labor marlestd it does not distinguish between travel time and
onsite time. See Bockstael, Strand, and Hanemann (1987), Haab and M¢C00®R pp. 145148), and

Bockstael and McConnell (200éhapter 4sections4.3.2 and 4.3.3) for a discussion of these limitativvis.leave

for future research the inclusion of corner solutions and the distirio¢itveen travel time and -@ite time in the

collective travelcost model.



therefore plausible to assume that each family member has caring pref@r@nBesker, in the
sense that the level of utility of one member depends on the level of utility of theretimdrer,

whose arguments are the number of tnasd the composite goayl
) U‘(n‘,d,ﬁ,d):V\‘f&(B:(‘n,‘q),iu(in,iq)), i ] ors
whereW is a monotonically increasing function in both arguments aggregating the pceteren
of both members. The individual suhifity functionsu'(.) are assumed to be continuous, twice
differentiable, increasingnd quasconcave in all their arguments

A common representation ¥ (Browning, Chiappori, and Lechene 2006; Bargain and

Donni 2007; Lise and Seiz 201Browning, Chiappori, and Lewbel 2018ssumes that it is

separable in the individual suhHity functions as follows:

(3) U'=u(d,d)+dd(hza) i | s

where the weight' € (0,1) represents how much a member of the household cares about the
other. The amount of caring for the other is assumed to be always lower than the amount of

caring the member has for hims@lf. ' =0, then the altruistic preferences wduollapse to

the egoistic case.

We further assume that the household maximizes a caring welfare functioa,tivder

generalized household utility functi. incorporating altruism can be specified as follows:

3 Excessive altruism may lead to unredistousehold outcomes. Therefore, the values taken by the \.g!ne
in general bounded between zero and one (Bernheim and Stark 1988; Befi@&8ymBrowning, Chiappori, and

Weiss 200).



U=wd'(r.d, 7, q) (1 p)&°(r,q,1,d)
(4)
=plu (W, d)+5d (i, d)]+@-p)] d( 4 d)+scu( 1 9],

where 1 €[0,1] is the Pareto weight that can be interpreted as a measure of indiédual

bargaining power in the decision process. The larger the vajudlod greater isdividualr’s
“weight in the family. In general, ifz= 1, then the household behaves as though individual
has full bargaining power in the family, whereag # 0, then itbehavesasthough individuak
is the effective dictator. In the context of caring agents, preferences ofamne(gbare taken
into account in the decision-making process even when the scaling fundiaero (one).

In general, the Pareto weightdepends upon a set of exogenous variatileat can affect
the bargaining power in the household aralitiirahousehold allocation of resources (Browning
and Chiappori 1998). Further, the scalar functiog assumedb be continuously differentiable
in its arguments and homogeneous of degree zero in prices and income (Browning, Chiappori,
and Weis22010).If the variablex affect the balance of powgrwithout affecting preferences
and the budget constraints, then these variables are defidesdrdmitional factors Possible
examples of distributica factors include non-labor income (Thomas 1990), spsuvealth at
marriage (ThomasContreras, and Frankenberg 1997), the targeting of specific benefits to
particular members (Duflo 2000), sex ratio, and divorce legislation (Chiappoin, Foril

Lacroix 2002).

Simple manipulation shows that aggregate household prefelcas be rearranged as

(5) Uzﬁur(nr,d)Jr(l—ﬂ)Lf(ﬁ,d),



y+(l—,u)5s

where the transformed Pareto weight - -
1+ 48" +(1-u)s

subsumes the scaling parameter

of both members (Browning, Chiappori, and Lechene 2006; Browning, Chiappori, and Weiss
2010; Lise and Seiz 2011).
The Pareto consumption problem of the family is then described by the ma>omiagthe
weighted utility function subject to a linelandget constraint:
max U= " (0, )+(1-p)U (. q)=au(d,4)+(z) a( A, q)

(6)
subjectto p,'n + p>’rf+d+ d=Y,

whereY represents the total household expenditure, assumed to be exogenqusisathrda

price of a trip for individual defined as in equation ($)We assume that the family decision
process leads to Paregfficient outcomes provided that the utility functions are sbelhaved

and the budget s&t convex(Chiappori 1988, 1992 The assumption that the household
outcomes are Pareto efficient does$ exclude the situation afhousehold experiencing

marriage dissolutiofi.e., divorce). Household members can be viewed as players of repeated

games with symmetric informatiptherefore, efficiency is a reasonable assumpidgawill

* Throughout tharticlewe use the termfSncome and“total expenditurginterchangeablyThe budget constraint
derives from solving the time constrairitr{ + H = T, wheret' is recreation timeh' is working hours, and” is the
total time available) for working hours, and substituting them intortb@nie constrainty(’ + @' h + o' =Y,

whereY’ is nonlabor income, and' is the wage rate).

> The underlying motivation of the assumption ofd®a efficiency is that efficient allocations are likely to emerge
when agents are able to make binding commitments and have full itifampes in the case of households. Pareto

efficiency may fail to applylue toexisting social norms (Udry 199@hfrequent decisions (Lundberg and Pollak

2003), or problematic communication (Ashraf 2009).
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proceed with our analysis in the individusility spaceui(ni,qi) because (ipur main interest is
not the identification of the caring weight; (ii) any allocation that is Pareto efficient for the
caring preferences is also Pareto efficient for the egotistic ones dvhked for alli and 1 = u
(Browning, Chiappori, and Weiss 2010, p.13nd (iii) the caring and egoistic utility
representation of preferences leads to the same optimal solliserafid Seitz 20)1

The collective rationality assumptions of Pareto efficiency andvedlaved individual
utility functions allowthe decentraliation of the household decision process into stages—a
sharingstageand a consumptiostage—by implementing theecond eindamentatheoremof
welfareeconomicsthat is “if there are no externalities, then any efficient outcome can be
decentralized by ehoice of prices and the (re)distribution of incor@&’owning, Chiappori,

and Weiss 2010, p. 169). In particular, he firststage household members decide how to share
household total incom¥, and each is assignadgiven amounty’ and ¢°, of the household
resource$.In the secondtage afterincome has been allocated, each member chooséssher/
optimal consumption bundle of recreation tmsnd composite googl by maximizingherhis
utility subject to the budget constraint basecenhis respective share of household incaghe

In other words, “the decentralization procedure is simple: each pergimerisa share of total
expenditure and allowed to spend it on their own private goods, using their own private sub-
utility function” (Browning, Chiappori, and Weiss 2010, p. 169).

Formally,each household member’s objective function can be written as follows:

) max u'(r.d) subjecttog h+b=4(n § Y

®The function¢i in consumption models must be positive because the level of experafiteach family member

cannot be zero.
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with the optimalsolution equal to
®) n(pop. Yo 3= N(dd( 0. b YR,

©) d(p. nY.3=Q Bd( B B YR,
where under the assumption of Pareto efficiettuysolution to problem (7) must be equal to

thatobtained solving the household problem (6).

Empirical Model: A Collective AlImost Ideal Demand System foNon-Market Valuation

This section extends thénaostidealdemandsystem (AIDS) by Deaton and Muellbauer (1980)
to the collective frameworkIn addition, we show the specification of the sharing rule, and the
identification of individualpreferences fonon-marketgoods as well as of individual's welfare
measures, such as compensating and equivalent variati@nsecreatioricollective’ context.

We adopt a theoreticallsonsistent system rathihanad hocsingle equation demasador two

main reasons: (i) to account for the interactions between the recreation demahe demands

for other goods, and (ii) to derive exact individualfare measures
Theindividuali’s collective budget shareg goodk (W, ) is a function of pricep and

individualincomesy':®

" For a recent survey of the consumer demand system literature, see BarSettlatisl (2008)On utility functions
for continuous demand systems, share equations, and the stoghedfication of share equations see Morey
(1984), Morey et al. (1995)nd Morey, Breffle, and Greene (2001). See atsiion Al of theonline
supplementary appendiar a discussion of the AIDS compared to other demand models.

8 For clarity of exposition, we omifor the time being, observable demographic heterogei@ighow in section

A2 of the online supplementary appendix how the individual budget sharegiaezide

12



(10) W, z—;(ak+2|:7kl In pl)+ﬂik(|n y nA(p),

wherea, f, andy are vectors of parametees)d In Al (p) andln B ( p) are differentiable and

concave price aggregators with the following functional forms:
(11) InA‘(p):i 2 Yamp Y >y Inpln p] with ' = 0.5,
k k |

(12) InB'(p)= /411 ff*-
The priceaggregatoin A (p) can be interpreted as individua portion of household

subsistence expenditure wheh = 0. Moreover we defineln A (p)=0.5In A( p) by assuming

that both members have equal access to household subsistence expafmjiagé both

members face the same individual shadow priBesause in our case individual prices are
unknown, we cannot estimate decentralized budget shares as derived in equation (10)eTherefor
we constructhie observable household budget share of gasthe sum of the individual

budget shares Q}:
(13) wo=W W =a,+Zy,Inp+p(Iny-In ACg)+4, (In y-In A( p).

In a recreation context, the collective system of budget sha8¥sfludes the annual
individual shares of household income that individuahds spent for the recreation sidthe
annual household shares spent for alternative sites, other leisure, food, and othéFlgpods
vector of pricep includes the travel costs and time costs of individualsds to the recreatio

site and to alternative sites as defined in equation (1).

13



To account for observable heterogeneitg,demographically modyfthecollective share

equation(13) as follows®

(14) wo=e, t(d) Zyk,lnﬂ B (ny InA(p) £ (in¥ In A(P)

wheret, (d) is a translating demographic function specified gsl ) = zmrkmln(dm) , With 7
representing a vector of parameters dpdepresentingociodemographic characteristics such
as education, sex, age, nationalityd family size:y" represents individual income modified as
Iny" =Iny ->" t(d)In p . Adding up, homogeneitynd symmetry? treated asnaintained

hypotheses, imply the following restrictions thie parameters to be estimated:

ZkakZL Zkﬂik:OVi:r S’Zk7k|: O’Z,?’kl: Olzkfkm: 0y w=7x

° We demographically modify the collective demand system using theaBairanslating method (Pollak and
Wales 1978; Perali and Chavas 2000; Perali 20@3h translates the budget line through the fixed cost element,
while maintaining the integrability of the demand system. This is a reegassjuirementor conducing robust
welfare analysis. lourdemand specification, individual total expenditurbath scaled, to estimate the sharing
rule,and translated, to model demographic transformations as a fixed efféeteptbis transformation as simple
and illustrative as possible, the demand system adopted is linear in intinhraes to place spediemphasis on
individual Engel curves rather than the rank dimension of the Engel space.

0 The Slutsky conditions satisfied by the centralized and decentralized deysd@chs are different. Because the
Pareto weght is a function of both prices and income, the household utility funistipricedependentandthusthe
centralized compensated term is not syetmim (Browning and Chiappofi998). In a centralized framework, a price
change affects both the budget constraint and the objective function gsertg the Symmetry plugankone”

(SR1) condition.

14



The system of budget sharéld) allowsthe estimation othe income parameteig’ and g° at

the individual level and thestimation othe parameters, , ,, and the parameters of the scaling

functiont, (d) at the household level.

Sharing Rule Specification
In this section, we show the specification of sharing ruleg' , whichrepresents the best

functional estimate of thenobservabléndividual incomey. Chiappori and Ekeland (2009)
show that information about the individual consumption of assignable or exclusive goods is
sufficient to identifyhow household resources are allocated among household mefMbeosd

is assignable wheihis consumed in observable proportions by each household member. A good
is exdusive whernit is consumed by only one identifiable member and witsaprice is different
from the price of the other exclusive goods consumed within the family (e.g., ghotimrthe
case of identificatio of individual preferences in a recreation eomtin which household
members can travel together or separately, the annual expenditure for the resiteation
individualsr ands can be assignable, and can be derived by multiplying individuaerage

trip cost byherhis annual number of trips to the recreation site. In addition, individual
number of trips to a recreation s@@&n be considered as an exclusive good ginasehold
members can have different time @and, therefore, different pricks a trip.

The amount of household resources allocated to mendbezpresented byésharing rule

¢' . The sharing rulés specifiedas amodifying function of individual incomeyi and exogenous

factorsz as follows:

(15) ¢ =yn(2,

15



where m (2) is an income scaling functicguch thatmi(z) € (O, Y/ )'/) . The sharing rule

function ¢' can be interpreted as a shadow income allocation. “Shadow” refers to the fact that the
researcher does not observe the full amount of resources allocated to each househalthmembe
only the portion sufficient for the identification of the sharing rule. Thersgélinctionm/(.) is
analogous to the price scaling function introduced by Barten (1964) or the incdimg sca
functionby Lewbel (1985)lt explains both the amouand direction of the allocation of
resources between household membeedsoindicatesthat the amourof resources allocated to
individuali is different from the observed amount of individual spengfingor example, the
expenditure for a trip of individualdepends on observed costs, such as gasoline and the time
cost of the individual going to the site, but it may also depend on the time cost of the other
household member, whoay have stayed home to take care of the children.

We thensubstitutendividual incom(-))/*i with thesharing ruleg' into equatior(14), and

introduce additive unobserved heterogenejtyn preferenceso obtainthefollowing system of

budget shares

(16) wo=a, t(d) Yynp g (ng InA(p) A(ng In &(P) &,

where the error terma, is a random variable with mean zero and finite variaand the

individual shadow income i ¢ =y’ Inmi{2) > t( dIn p, where the scaling function

" The extremevalues ofim(.) are not feasibleecause in consumption models individual income musbhe

negative and cannot exceed total household expenditure

16



m(2) takes an exponential functional fonmi (2) = 15, z,andIny =o' InY with o' being

individual i’s resource share such that+o° =1.%
However, we do not observe individual expenditures for all purchased items. At the

individual levelwe observe only the consumption of assignable or skaugoods that are a

small portion of individual budgets. This implies that the resource shaignot known as
exactly agt would be if all expenditures were observed at the individual level, but it comprises
the information about the consumption of exclusive goods that is sufficient to idéetify
sharing rule (Chiappori and Ekeland 2009; Menon and Peral) 2042exploit the available
information about the private consumption of trips to a recreation site, and adopiothienfp
approximation. First, we fairly allocate the same proportion of the expenditnomaksignable
goods to each household member. Second, we sum up the assignable expenditure of each
individual for the recreation site to the fair division of remignable household expenditure.
The assumption of fair division of expenditures of non-assignable goods is used in Bretvnin
al. (1994) and Lise and Seiz (2011) to fully identify the sharing rule. Menon and (R6d)i
show that this definition of the resource share is sufficient to fully idetmg&sharing rule, and

that thefair division does not affect the identification of the partial effects of thénshare®

12 The estimation of the sharing rule is conditional on the functionalfsjzimn of the sharing rule and the
restriction Y. Ing' = InY , which impliesthat Inm" (2=—In n¥( 3, which in turnis equivalent to wrihg Inm' (2=In n{ 3
andinm®(2 =—In n{ 3.

13 A similar identification strategy is also pursued by Dunbar, Leyveral Pendakur (2@).
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Welfare Measures at the Individual Level

The collectiveAIDS can yield welfare estimates appropriate for policy anabfsiwn-market
goods, such as compensating and equivalent variations at the individual level. Ilgramia
recreation setting, the collectivdDS allowsthe estimation othe individual véue (willingness
to-pay) to access a recreation site.

Let individuali’s log-expenditure function be
(17) INE'(p,U)=InA(P+UInB(P-Inm( z+> f din p
whereU'InB'(p)=Ing" —In A(P, with Ing" =Imy’ Inm{2) > t(din p; m(2) isthe
aforementioned income scaling functiap(d)is a function of soci@emographic

characteristics gsreviously defined, anth A (p) andInB'(p) the price aggregatalefined as in
equations (11) and ()2
Then, let pi* be the choke price, which is ttravel costhat drivego zero individual’s

demand for trips to eecreation site. Lep.® be the observed travel cost, apti the observed

prices of all the other goods in the complete demand systert)Cdie the utility level of

individual i at the observettavel costp.®, andU'" the utility level of individual at the choke
price p.*. Let In A'(p*, p°) andInB'(p*, p°) be defhed as in equations (11) and (1jth

only onedifference they are evaluated at the choke prigé. The compensating variation (CV)
and the equivalent variation (EV) for individuadan be written as
(18) cVi —E(§ A, 0°) E( R A, U9,

(19) EV =£ (g% 6.0 E(R 8. U,
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where E' (", P2, U°), E( K% 0, U9, E( " &, U) andE'(g° p2,U ") are the
expenditure functionsvaluated af pi*, p,uU™°),(8,°, p2.U ) ,( h* p?,U ), and
( p.°, p%, U '1) , respectively.

For example, plicy makers can use the equivalent variation to infer individaal
willingnessto-pay to access a recreation site. This information can then be used to regulate
access to the area, make policy decisab@utrecreation and competing uses of the resource,

andtarget programs to individuals in certain recreation a@wigroups.

Study Siteand Data Description
The sample wadrawn from an on-site survey conducted on tketwgide of Garda Lake in
Northeast Italy from June to October 1997. This survey was part of an integratgsisaofthe
multi-functionality of theWest Garda Regional Forest to define cooperative policies between
institutions, local operatorand visitors. This area was chosen becthe® wagnough
variation in distance travellednd in time and trip costs due to Garda Lake’s popularity with
touristscomingfrom abroad and throughout the country. The total number of responvdants
361. Respondestwereasked to recall the number of trips made to the West Garda Regional
Forest and the number of trips to othatumal areas during the yedio double check the
declared costs, visitors were asked to specify their place of residence,dheealtsavelled
between the natural area and their residence, the journeyatichéor those who were on
vacation, the distance from the forest to their vacation lodgings.

In addition, the following data were collected: means of transportation used, number of
passengers per means of transportation, nuoflibe passengers thaere family members,

number of passengers who shared the expense of thetigfher stops were made at other
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places beforarriving tothe natural areaqumber ofdays the trip lastec&ndsociceconomic and
demographic characteristics such as age, education, gender, nationality, oncwazskly
number of hours of work, number of children less than twelve years old in the household,
household income, and monthly household expenditure in food and leisure. The expenditure on
alternative sitesvasderived by using information on the distance from the residence, the number
of visits to each alternative site, the quality of the ,aaed the purpose of the trip.

Our recreatiorsurvey is unique because it includes individual information on the expenditure
for the recreation site of the respondand herhis family members The knowledge of the
individual expenditure for a good represents the minimal requirement for aptsigicgllective
travelcostmodel, identifying the sharing rule, aretovering individual welfare measures. For
the purpose of our study, we select only married people. The final sample sides2P5

observations.

Results

According to the idea of thdemand systerapproachvisitorsto the West Garda Regional

Forest allocate total income among the broad groups food, leaswether goods. They also
decide how to distribute the expenditure for leisure in trips to West Garda Rdgioesl, trips

to other sites, and other leisu@ther leisure is total expenditui@ leisure minus expenditure in
trips to West Garda Regionabfest and to other sites. The expenditure for leisure in trips to the
West Garda Regional Forest is assigned to the respondent and to her/his amidgrel In our
empirical applicatiom =r refers to the respondent, ainels to the group 6ther family

members, that is the spouse with children, when children are preJdms.implies that when

there are children in the household we interpret the utility of the spouse in equaasrih@)
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joint utility of herself/himself and the children. Future reshahould relax this assumption
accounting alsdor children preferences.

The vector of budget sharesconsists of the shares of total household income that the
respondent and the other household members spémp®io the West Garda Regional Forest
(respectivelyGarda_trips_randGarda_trips_$%, and of the shares of total household income
that the householdk) spent in foodfbod_hl), in trips to other recreation sitestijer_trips_h,
in other leisuredther_leisure_h}y and in other good®ther _goods hj The shares of each
good are specified as in equation (16). The independent variables are the logatit@pricies
of the goods, gender (= 1nfalg), nationality (=1 if talian), age, number of years of education,
number of family membersyhetherthere are dependent children less than twelve years old, and
the duration of the visit to the West Garda Regional Forest. Tables 1 and 2 preseimitimnde

and descriptive statistics for the selected varialfles.

[TABLE 1 ABOUT HERE]

[TABLE 2 ABOUT HERE]

Zero observed shares such as the household share expenditure for other recrsatiothsite

other family members’ share expenditure in trips to the West Garda Regaeat are

addressetly applying the generalized corner solution model (Phaneuf 1999; Shonkwiler and

% Future studies should also include #ite characteristiGanong the independent variables. In our casey, the
areais quite homogenous in objective site characteristics, and we decided themito decrease the computation

burdenrelated to the estimation of a large veaibparametrs.
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Yen 1999 von Haefen, Phaneuf, and Parsons 2004dble 3 shows the estimated parameters.
The signs are consistent with the underlying theory. The price paranretstatasticdly
significant and with the expected sighlith the exception of age, education, and nationtigy
demographic characteristics significantly affect the expenditure shargssdbtthe West Garda
Regional Forestror instance, the presence of childeerdbeingmale have a positive

statistically significant effect on the individual expenditure share of tgisris paribus.

[TABLE 3 ABOUT HERE]

Table 4shows income, demographand compensated price elasticittesnputed at the
mean of budget shares by using numerical procedures. We evaluated the standantitbeor
elasticitiesby bootstrapping using 10,000 draWwbe signs are as expected: positive for the
income elasticities and negative for the epvice dasticities.Trips to the West Garda Regional
Forest represent the goods most resporisivgcome and price changeeghile foodis the most
necessary and leasfastic good. Thpresencef children and family size have a positive
significant impact on #trips to the recreation area and a negdaiiyeificant impact on foo¢at
the 1% statistical level). This is consistent with wisdbund in other papers (Arias et al. 2003;
Koc and Alpay 2003). The respondent’s number of trips to the West Garda &degpoest is
complementary with other family members’ number of trips to the West Gardan@egarest,
but it is a substitute for food and other goods. The duration of the visit to the natural aaea has

negativesignificanteffect on the trips to thelogr recreation sitgat the 1% statistical level).

[TABLE 4 ABOUT HERE]
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We alsoestimate the unitarIDS for recreation demarasreportedn theonline
supplementary appendix (section AThefunctional form of theestimatedudgetsharess
specifiedin equation (A) andthe estimated parametee shown inadbleAl. The estimation of

the unitary demand systeran be usetb testwhether or not the aredifference betweens: (i
=r or s) of the collectiveAIDS (equation (16) andable 3) and the estimated paramegerof the
unitary AIDS (equation (A1) andableAl). We testwhether (s - 3,) =0 and (3 - 3,) =0 for

each budget shake If the hypotheses are reject@ge can conclude th#te system of budget
shares fits into the structure adllective mode(16). TableA5 of theonline supplementary
appendix showsgVald test statistics. In general, thall hypotheses are rejectethphasiing the

existence of individual Engel curves, and thus, suppottiegollective modedf equation (16).

The Sharing Rule

We use as factomsaffecting the distribution of resources within the household, the number of
children, wages, and an interaction term that captures whether the individual is a hanter or
fisherman and travels without family mem&éable 5).Distribution factors z are not necessary
for the identification of the sharing rule, but when present, they can improve thenessust

the estimation (Dunbar, Lewbel, and Pendakur 200/&ges have a positive argignificant

effect @t the 5% statistal leve) on the sharing rulendividuals with higher wages tend itetain
more resource®r themselves. The number of children affects negatively the sharing rule at the
1% statisticallevel, while the interaction term is not a significant driver ofithie-household
resource allocatiormheseresuls provideevidencan support of theollective modebf equation

(16). Indeed, according to the unitary model no distribution factor sladigict behavior.

23



[TABLE 5 ABOUT HERE]

Figure 1 shows the relative sharing rule, that is the sharing rule dividee bytal household
income, differentiated by the number of children in the household. We finthéhshare of

resources allocated to the respondent decreasi® number of children increases

[FIGURE 1 ABOUT HERE]

Welfare Comparisons and Individual WillingnessPay
The estimated collectiv&IDS allows usto derive the equivalent variation for the respondent
and the other family members, that is the individual willingriegsgy to access the West Garda
Regional ForestGTCM_WTR expressed in euros), by substitgtthe estimated parameters of
table 3 into equation (39° Becausette willingnessto-pay figures presented iatile 6are
divided by theactualannual number of trips, they refer to the WTP per one trip to the West
Garda Regional Foressimilarly, the respondent’'s WTP per one toghe recreation sitef the
traditionalunitary TCM is derivedby usingthe estimated parameterstbé unitary AIDS (@ble
Al of the online supplementary appendix).

We test (1) whether the respondent’s WTP per one trip to the recreationisitdexsby the
traditionalunitarytravelcostmodel TCM_WTPYr) is significantly different from the

respondent’s WTP obtained by applying the colledtiseelcostmodel CTCM_ WTPr); and

> The chokeprice pt‘c'l, which drives the number of trips zero,wascalculated by using numerical procedures.
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(2) whether two spouses have equal or different WTP to access the recréaf©nGM _
WTP_r = CTCM_ WTP)s

With regardto test (1) panel (1)of table 6shows that the traditionahitarytravelcost
model and theollective travelcost modebive significantly different WTP estimates at 6%
statistical level. The traditionahitary travelcost modelwhich does not consider the intra-
household allocation of resources and assumes that all the resources are poolatbotrerst

respondent’s WTP®

[TABLE 6 ABOUT HERE]

With regardto test (2), the null hypothesis of no difference in WTP betwleetwo spouses,
we select households with only two family members to avoid the inclusiathef family
members in the spouse WTP. This salpaple comprise89 observationdVe reject the nu
hypothesis at the 1%iatisticallevel (table 6 panel (2)). The respondent’s WTP is significantly

higher than the spouse’s WTP. This finding implies that the respondent cannot be edressder

5 We use the Weoxon matchegpairs signed rank test. We also estimate a unitary single equation recreation
demand model in which thdependent variable is the respondent’s number of trips to the site, ahtna for the
travel cost, demographic asde-specific characteristics (table24f the online spplementary appendixWe find
that the WTP derived from the unitasingle equation model overestimates the respondent’s WTP derivethigom
collective modeht the 1% statistical levélable A3, p-value =0.000). In addition,we find that the WTP derived
from the unitary AIDS overestimates the WTP derived from the singlgtiegudemand model, difference

significant at the 5%tatisticallevel tableA4, p-value = 0.0155).
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the representative individual in the househbldr/hisWTP does not represent the WTP of the

other household memberst®

Aggregate Welfare Measures

The estimated WTPBan be used to show the difference in aggregate welfare measures when we
apply thetraditionalunitarytravelcost modelersus the collective travebst model. V&

multiply the average WTP of the respondent by the annual number of visitors to th€akehs
Regional Forest, which we assume to be about 300,000 based on information provided by the
Tourist office of Brescia province. Our results suggest that using the tespg@mean WTP
estimated by the traditionahitary TCM (about 9 eurdyields to areggregate welfare measure

of about 2,700,000 euros while using the respondent’'s WTP estimatiee yCM (about 5

eurog yields to araggregate welfare measure of abb®00,000urcs. Our results suggest that
using the traditional unitary TCM to estimale average WTP of a visitor to access a recreation
site may significantly overestimate aggregate WIhe aggregate welfare measures are

significanty differentat the 1% level)

Y The respondent’s WTP in par(@) is significantly higher than the WTP in par#) (at the 1% statistical level)
This might be due to the fact that in terms of equivalent incom#les are significantly richer than households
with more than two household members ati¥estatisticallevel (15883 eurosrersusl1,667 euros).

18 We also teswhether the respondent’s WTP estimated by the teaa model is significantly different from the
individual WTP derived by applying the contingent valuation method. Wéetfiatcontingentvaluation metho@dnd
travd-cost model do not yield statistically different results when weyape! collective travetost model (3.&uros
versus 4.®uro3, while the differencés statistically significant at the 1% level when we apply the traditional

unitary travelcost mode(3.8 eurosversus Seuros.
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In addition, we perform a second aggregation of the welfare meadueeswe consider the
WTP of both the respondent and the spouse. Aahile6, we focus on households with only two
family membergo ease the compariscemd to avoid the inclusion of other family members in
the spouse WTP. In our sample, about 31% of holdelaoetwo-member householdgve
assume that the numbefrtwo-member households visiting the site is about 93,000 (i.e., 31% of
300,000). The average respondent’s WTP estimated lxattig@onalunitary TCM for a two-
member household is about 10 euros. Tthescorresponding aggregate welfare measure is
about 1,900,00@urcs (i.e., 10.3354 2 x 93,000) if we apply the traditional unitaf{CM,
which assumes that household members have the same preferences. Howeveedhteagg
welfare measure for twmember households is about 2,000,806 (i.e., (13.3899 8.2945 x
93,000) if we applylte CTCM (pane(2) of table6). The two aggregate welfare measures are
statistically different at the 1% levdlhis result suggsts that the unitary TCkhodestly

underestimates the aggregate WiTlBoth household members’ WTP is taken into account.

Conclusions

The main contribution of thiarticleto the literatures twofold First, we formulated and
estimated a new modeithe“collective travelcostmodel” (CTCM)—that applies the collective
theory of household behavior originally proposed by Chiappori (1988, 1992) to a recreation
setting; and second, we showed howettoverindividual preferences and welfare measures
such as agjvalent and compensating variations to infelividual willingnessto-pay for anon-
marketgood such as a recreation site, by deducing how resources are allocatetheithi

household.
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We found that how resources are distributed within the househadtseflignificant
differences in welfare measures. The traditidraM, expressed in per capita terms,
significantly overstates the willingnesspay of the responderomparedo theCTCM. We
alsofound that the respondent and her/his spouse have diffetemgnessto-payto access the
recreation siteThe practice of picking an adult at random from the househsltepresentative
of thepreferences of thether family membes;, is not supported by tlecentempirical evidence
andeconomicaheory of household behavioru©resultsalsosuggest that using the traditional
unitary TCM to estimate the average WTP of a visitor to access a recreaioragit
significantly overestimate aggregate WTP. However, we find that the umi@Giviymodestly
underestimates aggregate WTP when we consider the WTP of both the respondent and the
spouse irthe aggregation. Our empirical finding is consistent with the theoretical resubtdoly E
(2013). Ebert (2013)’s general framework shows that the sum of the individual WTP is an uppe
bound for the household WTdhce the lattedoes not distinguish between household members
and does not take into account the household’s interdependence.

In conclusion, thiarticle shows that th€ TCM developed in this study can be used to yield
individual welfare estimates appropriate for policy analggisonimarketgoods to be conducted
at the individual level. This approach would allow analysts to provide policy makéareare
efficient and accurate estimates of the value ofmarket goodsin the future, nomarket
valuation researchers may consider desigathfocquestionnaires that incorporate the
collective perspective, as suggested by the UNECE Commission (2007). ¢alpara
traditionaltravelcostquestionnaire should include some additional questions about the monthly
household expenditures in leisure and food, the number of annual trips to the recreatlo site, t

travel cost, and the demographic characteristics of both spouses, including tHginage:s.
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The expenditure information requested is commonly included in traditional nationally
representative surveys such as the U.S. Consumer Expenditure SurvéyB6ie and
Browning (2009 and 2011) use the Danish Household Expenditure Survey (DHES) to show that
it is feasible to ask respondents “who gets what” within the households. Howevac|tseon
of each household memPfemformation implies that the questionnaire and the duration of the
interview will be longer than in tradition&ravelcost studies. fis might lead to an increase in
non-response biand measurement err8tAnother open research question involwéther
our method igobust to which ramberof thehousehta is seeded to compte thesurvey.There
mightbe a bias due to the fact that a htwadeg membersometimes avelswithout a spousandis
therefore likely to be the oneith thestrongstpreferences for the site* Further empirical
evidence is needed to tése magnitude atis bias.

Future research shouédsoconsider theheoreticalissue ofthe potential for corner solutions
in the labor market, and should relaxo assumptions: first, the assumption that the utility
function of the spouse refers to the joint utility function of the spouséaridischildren; and

second that the model does not take into account the behavior of groups consisting of

9The Consumer Expenditure Survpyovidesinformation on the buying habits of American consumers and their
characteristics, including data on their expenditures and income (inttp.fbls.gov/cex).

2 |n our study, respondengpent abouthirty minutes answering all the questions in the questionnaire, which can be
considered an acceptable duration fep@rson interviews. However, we cannot test the magnitude of the non
response bias since we do not have a comparablsasnpk of respondentsho completed the same questionnaire
withoutthe expenditure and tlspousespecific questionsas in traditional travetost studies. Further empirical
evidence is needed to test the magnitude of this bias.

ZLWe thank the editor for raising thesencerns
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individuals from different households who have chosetake a trip together. Relaxing these

assumptions will be the subject of forthcoming research (Morey and Krit2b&g&)
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Table 1. Variables’ Definition

Variable

Description

Shares

food_hh
Garda_trips_r
Garda_trips_s
other_trips_hh
other_leisure_hh
other_goods_hh
Prices in Euros
income

logp(food_hh)

logp(Garda_trips_r)
logp(Garda_trips_s)
logp(other_trips_hh)
logp(other_leisure _hh)
logp(other_goods_hh)

Demographic variables

male

age
education
family size

children_dummy

Household annual expenditure share in food

Respondent’s annual expenditure share in trips to West Garda Regional
Spouse’s annual expenditure share in trips to West Garda Regional Fore
Household annual expenditure share in oteereation trips

Household annual expenditure share in other leisure

Household annual expenditure share in other goods

Household annual income

Ln(household annual expenditure in food)

Ln(respondent’s annual expenditure in trips to West Garda Regional Fore
Ln(spouse’s annual expenditure in trips to West Garda Regional Forest)
Ln(household annual expenditure in tripother recreation sites)
Ln(household annual expenditure in other leisure)

Ln(household annual expenditure in other goods)

=1 if male; O if female

Age /10

Number of years of school /10
Number of household members

=1 if there are children < 12 years old in the household; 0 otherwise
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Italian =1 if Italian; O otherwise
visit duration Number of days of visit to West Garda Regional Forest

Sharing rule’s regressor

number of children Number of children in the household
log(wage Ln(wage)
hunt_fish*no_family Interaction term: hunt_fish = 1 if hunter or fisherman; 0 otherwise;

no_family= 1 if travelling without family members; O otherwise
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Table 2. Descriptive Statistics

Variable Mean Std. Dev. Min. Max.
Shares
food_hh 0.260: 0.148f 0.032: 0.769:
Garda_trips_r 0.010¢ 0.018: 0.000: 0.175:
Garda_trips_s 0.002: 0.008: 0.000( 0.103¢
other_trips_hh 0.0027 0.004: 0.000C 0.023:
other_leisure_hh 0.091¢ 0.071f 0.001C 0.468¢
other_goods_hh 0.632¢ 0.181¢ 0.047¢ 0.946¢
Expenditure and prices in Euros
Income/1000 25.208! 13.526. 7.437( 67.490¢
logp(food_hh) 8.496: 0.462: 7.240. 9.648:
logp(Garda_trips_r) 3.587: 1.181( 0.032: 6.800¢
logp(Garda_trips_s) 3.133¢ 0.898: 0.948" 6.483¢
logp(other_trips_hh)  3.1157 1.119¢ 0.186¢ 6.061(
logp(other_leisure_hl 7.296¢ 0.840: 3.721:! 9.761f
logp(other_goods_hr  9.480¢ 0.821! 6.429: 10.934
Demographic variables
male 0.617¢ 0.487( 0 1
age 4.441¢ 1.133( 2.2 7.1
education 1.234: 0.424: 0.5 2.1
family size 3.248¢ 1.069: 2 7
children_dummy 0.333¢  0.472¢ 0 1
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ltalian 0.782: 0.413"
visit duration 5.613¢ 10.077:
Sharing rule’s regressors

number of children 0.5067 0.840¢
log(wage 2,521 0.511¢

hunt_fish*no_family  0.057¢ 0.233¢

1.354:

0

4.062:

1

Note Number of observations = 225.
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Table 3. Estimates of the Collective Almost Ideal Demand System

Dependent Variables: Expenditure shares

Variable food_hh Garda_trips_r other_goods_hh Garda_trips_s other_trips_hh other_leisure_hh
Param. Std.Err.  Param. Std. Err. Param. Std. Err.  Param. Std.Err.  Param. Std. Err.  Param. Std. Err.
Constant a 0.2745 *** 0.0664 0.0477 0.0314 0.4138 *** 0.0710 0.0075 0.0291 0.0267 *** 0.0101 0.2298 *** 0.0061
Prices
logp(food_hh) Yu 0.1780 *** 0.0071 -0.0017 0.0023 -0.1513 **=* 0.0044 0.0001 0.0021 -0.0019 ** 0.0009 -0.0232 0.0584
logp(Garda_trips_r) 0.0037 ** 0.0314 -0.0013 0.0017 0.0000 0.0010 0.0010 ** 0.0004 -0.0017 0.0032
logp(other_goods_hh) 0.1962 *** 0.0039 -0.0032 ** 0.0015 -0.0019 *** 0.0006 -0.0385 *** 0.0016
logp(Garda_trips_s) 0.0038 *** 0.0011 -0.0003 0.0004 -0.0004 0.0025
logp(other_trips_hh) 0.0032 *** 0.0004 -0.0001 0.0013
logp(other_leisure_hh) 0.0639 *** 0.0027
ﬂlz -0.0163 0.0108 0.0205 *** 0.0050 -0.0093 0.0100 0.0103 ** 0.0046 0.0028 * 0.0016 -0.0080 *** 0.0005
ﬂlf -0.0140 * 0.0081 0.0029 0.0053 0.0088 0.0101 -0.0018 0.0043 0.0003 0.0013 0.0038 0.0110

Demographic variables

male i:km 0.0035 0.0049 0.0063 *** 0.0019 -0.0075 0.0049 0.0040 * 0.0023 -0.0002 0.0008 -0.0061 0.0074
age -0.0030 0.0023 0.0000 0.0008 0.0019 0.0023 0.0004 0.0011 -0.0002 0.0004 0.0009 0.0052
education -0.0043 0.0063 0.0003 0.0022 0.0071 0.0061 -0.0008 0.0031 0.0008 0.0010 -0.0031 0.0024
family size 0.0027 0.0074 0.0150 *** 0.0033 -0.0191 ** 0.0095 0.0107 *** 0.0033 0.0026 * 0.0014 -0.0119 * 0.0067
children_dummy -0.0003 0.0084 0.0106 ** 0.0043 -0.0082 0.0106 0.0147 *** 0.0042 0.0015 0.0014 -0.0183 *** 0.0079
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Italian 0.0051 0.0078 0.0009 0.0030 -0.0048 0.0079 0.0039 * 0.0035 0.0018 0.0013 -0.0069 0.0086

visit duration -0.0029 0.0025 0.0061 *** 0.0009 -0.0048 ** 0.0025 0.0011 0.0013 -0.0008 0.0005 0.0013 0.0074

Notes hh: household; r: respondent; s: spou%p; 77k| ) ,ék' , ﬁf and fkm are theestimated pameters of the collective shargquations (16). * Significant at the 10% level; ** 5% level; *** 1%

level. Nunber of observations = 225. Sedble 1 for variable definition.
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Table 4. Income, Demographic and Compensated Price Elasticities

Income elasticities

food_hh Garda_trips_| other_goods_ht Garda_trips_: other_trips_ht other_leisure_hl

income 0.9422*%**  1.6824*** 1.0039*** 1.4674*** 1.2264*** 0.9970***
(0.0021) (0.0409) (0.0002) (0.0436) (0.0125) (0.0010)
Compensated own and cross price elasticities
food_hh Garda_trips_| other_goods ht Garda_trips_: other_trips_ht other_leisure_hl
food_hh -0.0451*** 0.016*** 0.0808*** 0.0094*** -0.0009** 0.0004
(0.0158)  (0.0008) (0.0096) (0.0004) (0.0004) (0.0061)
Garda_trips_r 0.0090 -0.8506*** -0.1388*** -0.0525*** 0.0552*** -0.1053**
(0.0008)  (0.0081) (0.0486) (0.0043) (0.0030) (0.0117)
other_goods_hh 0.0186***  0.0114*** -0.0542*** 0.0003 0.0021*** 0.0266***
(0.0096)  (0.0008) (0.0060) (0.0004) (0.0003) (0.0037)
Garda_trips_s  0.1338**  -0.1291*** -0.7018*** -0.3177***  -0.0718*** -0.0777***
(0.0004)  (0.0127) (0.1172) (0.0586) (0.0067) (0.0144)
other_trips_hh  -0.1618***  (0.1547*** 0.0296 -0.0711***  -0.3685*** 0.0422***
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(0.0004) (0.0074) (0.0307) (0.0043) (0.0335) (0.0036)
other_leisure_ht -0.0025 -0.0015 0.2171%** 0.0015**  0.0045*** -0.1754%
(0.0061) (0.0010) (0.0164) (0.0005) (0.0003) (0.0313)
Demographic elasticities
food_hh Garda trips_' other_goods_ht Garda_trips_: other_trips_ht other_leisure_hl
male 0.0077**  0.5699*** -0.0119%** 0.8508*** 0.0007* -0.0738***
(0.0003) (0.0356) (0.0002) (0.0741) (0.0005) (0.0036)
age -0.0118***  0.004*** 0.0029*** 0.0812**  -0.0428*** 0.0103***
(0.0004) (0.0003) (0.0001) (0.0069) (0.0023) (0.0005)
education -0.0156***  0.0085*** 0.0112%* -0.172%** 0.1539*** -0.0356***
(0.0005) (0.0009) (0.0002) (0.0152) (0.0082) (0.0017)
family size -0.0072***  1.3971*** -0.0303*** 2.2902*** 0.6042*** -0.1434***
(0.0004) (0.0872) (0.0006) (0.1993) (0.0330) (0.0069)
children_dummy -0.0161***  1.0220*** -0.0131*** 3.0172*** 0.3698*** -0.2146***
(0.0006) (0.0638) (0.0002) (0.2618) (0.0202) (0.0103)
Iltalian 0.0160***  0.1274*** -0.0077*** 0.8053*** 0.3817*** -0.0808***
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(0.0006)  (0.0083) (0.0001) (0.0700)  (0.02070) (0.0039)

visit duration -0.0158***  0.5262*** -0.0077*** 0.2635*** -0.1333*** 0.0142***

(0.0006)  (0.0326) (0.0001) (0.0230) (0.0071) (0.0007)

Notes hh: household ; r: respondent; s: spouse. Bootstrapped standard errors are in par@niimdeer of draws

10,000). * Significant at the 10% level; ** 5% level; *** 1% levBlumber of observations = 225. See table 1 for

variable definition.
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Table 5. Sharing Rule ParameteEstimates

Paramete Std. Error
number of children -0.4395 *** 0.1384
log(wage 0.6065 ** 0.2826
hunt_fish*no_family 0.1671 0.2477

Notes Number of observations = 225. ** Statistica
significant at the 5% level; *** Statistically significant

the 1% level. See table 1 for variable definition.
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Figure 1. Relative sharing rule by number of children
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Table 6. Welfare Comparisons

Panel (1) — Comparison betweertraditional unitary TCM and CTCM.

Ho: TCM_WTP_r = CTCM_WTP_r

Mean Std. Error
Respondent’'s WTP
TCM_WTP_r (traditionalunitarytravelcost 8.9690 1.6140
model)
Respondent’s WTP
CTCM_WTP_r 4.9369 0.4324

(collective travelcost model)

Notes Values are in eus p-value= 0.0129. Number of observation225.

Panel(2) — Comparison between respondent’s and spouse’'s WTP

Ho: CTCM_WTP_r= CTCM_WTP_s

Mean Std. Error.

Respondent’s WTP
CTCM_WTP_r 13.3899 0.6877
(collective travelcost model)

Spouse’s WTP

CTCM_WTPs 8.2945 0.2821

(collective travelcost model)

Notes Values are in eus p-value= 0.0000. Sub-sample of couples without child

Number of observations 69.

50



