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ABSTRACT. The charter forest experiment at the
Valles Caidera National Preserve (VCNP) in New
Mexico provides land managers, policymakers,
and researchers a unique opportunity to examine
an alternative public land management institution.
The VCNP mature bull elk permit lottery has been
the largest revenue-generating recreation program
at the preserve since the program’s inception in
2002. This paper uses stated and revealed prefer-
ence ticket purchase data, collected through an
online survey, to estimate a set of ticket demand equa-
tions for the purpose of assessing revenue genera-
tion, access, and the willingness to donate to this
program. (JEL Q20)

L. INTRODUCTION

The charter forest experiment at the
Valles Caldera National Preserve (VCNP)
in New Mexico provides land managers,
policymakers, and researchers a unique op-
portunity to examine an alternative public
land management institution. Located in
the Jemez Mountains of Northern New
Mexico, the 89,000-acre VCNP is not only
defined by its unique topography and rela-
tively pristine landscape, but also by its sta-
tus as the first federal land acquisition
specifically devoted to the charter forest
concept. Although the VCNP is a compo-
nent of the National Forest System (NFS)
an independent nine-member trust board,
known as the Valles Caldera Trust (VCT or
Trust), manages the site.l As envisioned,
the VCT would have considerable auton-
omy and a “blank slate” to design and im-
plement policy (VCT 2004). The Valles
Caldera Preservation Act (VCPA) of 2000
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sets out the objectives of the Trust. Two ob-
jectives stand out. The Trust must provide
reasonable access to the public and strive
for financial self-sufficiency (VCPA 2000).
A recent independent evaluation was criti-
cal of the Trust’s early efforts and commit-
ment to pursuing financial self-sufficiency
(GAO 2005).

It is anticipated that fee-based outdoor
recreation programs will serve as both a
significant source of revenue and as the pri-
mary way the public accesses the preserve
(VCT 2004). Given the preserve’s reputa-
tion for having a high-quality elk herd, it is
no surprise that the elk permit lottery has
been the largest revenue-generating rec-
reation program at the VCNP since 2002.
Unlike more traditional hunting permit
lotteries; the program exhibits the revenue-
generating characteristics of a raffle. Partici-
pants may purchase more than one ticket
to improve their chances of winning a per-
mit, but are not guaranteed access. This
structure allows the Trust to capture reve-
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nues from individuals who may not access
the site. Along with valuing the permit,
donation to a worthy cause (habitat pre-
servation at this unique site) may be an
important motivation for many partici-
pants (ticket buyers). This logic is consis-
tent with the raffle literature (Duncan
2002; Amegashie and Myers 2003) and
underscores why the mechanism is fre-
quently used to solicit donations.

Unfortunately, the Trust has seen reve-
nues from the mature bull elk raffle (MBR)
fall in recent years. The decline in permit
raffle revenue stems from a New Mexico
elk hunting permit law which requires that,
for elk hunting permits issued through
public lottery (but not private sales); New
Mexico residents must receive 78% of the
total allocated for the given hunt. The hunt
access distribution mandated by the quota
brings to light a divided resource control
conflict between the Trust, which controls
access, and the State, which “owns” the elk
on the preserve. Along with potential reve-
nue effects, the quota is also problematic
because it discriminates against out-of-state
hunters and appears to conflict with the
Trust’s responsibility to provide reasonable
and fair access to a national resource. States
with comparable residency quotas (i.e., Ari-
zona, Nevada, and Wyoming) have been
sued on these grounds.

This paper uses stated and revealed pref-
erence ticket purchase data (SP and RP,
respectively), collected through an online
survey of 2003 MBR participants, to esti-
mate a set of ticket demand equations. Our
interest, within the context of the Trust’s fi-
nancial self-sufficiency requirement, is to
examine ticket demand, price-elasticity, and
revenue generation under varying institu-

2 The Arizona case is Montoya v. Shroup. The suit
was filed by a group of New Mexico outfitters who
claimed that the Arizona elk permit quota violated the
interstate commerce clause of the constitution. The Ninth
Circuit Court of Appeals found in favor of the plaintiffs
and stated that the quota unduly restricted non-resident
hunting access. Given that a significant portion of big
game hunting in New Mexico (approximately 65%) takes
place on federal land, it will be interesting to see how the
Arizona court case affects the New Mexico permit quota.
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tional arrangements (with and without the
resident permit quota) at the VCNP. As an
extension, we use the estimated equations
to examine how the willingness to donate
might affect ticket demand. The paper con-
cludes with policy recommendations.

II. BACKGROUND AND
PROGRAM DESIGN

Mature bull and related trophy elk hunt-
ing opportunities in New Mexico are highly
valued, and allocated through a complex
mix of state-run lotteries and auctions, tribal
offerings, and an active and growing private
market ranch permit system (Torrell et al.
2004; Little, Berrens, and Champ 2005).
Within this state-regulated, but increasingly
competitive mix, the MBR began opera-
tion prior to the 2002 elk-hunting season.
The program is designed to generate reve-
nues for preserve operations and to allocate
scarce hunt access in a reasonably equitable
fashion. Participants may purchase as many
tickets as they wish at a price of $25. The
ticket price has remained unchanged for
each year of operation. Each ticket pur-
chased provides another entry in the pool
from which permit winners are selected and,
ostensibly, improves the odds of winning,
Permit draws are conducted without re-
placement and participants are only allowed
to win a single permit. Permit winners are
required to pay the appropriate license fee
(369 for residents, $481 for non-residents)
to the state and a $175 access fee to the
Trust. Permits are allocated across both
time (hunt date) and weapon type. Three

3 Besides the MBR, the VCNP elk-hunting program
includes a state-run lottery is used to allocate cow elk
permits, with proceeds accruing to the VCNP (approx-
imately $100,000 or less annually). Additionally, in 2002
and 2003 an auction was used to allocate five permits in
each year. Except for one permit sold on E-bay in 2002,
non-profit organizations such as the Rocky Mountain
Elk Foundation auctioned permits at their annual con-
ventions. Total auction revenue for the two-year pe-
riod was $133,500, with $92,600 going to the VCNP. In
2004, the New Mexico Game and Fish Commission re-
designated the VCNP as a federal land unit and blocked
the auction (see Little, Berrens, and Champ 2005).
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general weapon classifications are avail-
able, archery, muzzleloading rifle, and stan-
dard rifle. Hunters access the preserve from
early September to early November, with
the archery hunts in September and rifle
hunts starting late October. Participants
may distribute their ticket purchase across
different weapon classes or may limit their
purchase to only a single weapon type. In-
dividual win probabilities will vary and de-
pend on the hunt and ticket choices made
by the participant.*

In principle, the MBR is used to allo-
cate a quasi-private good (i.e., the hunting
permit), and to generate funds that also
help provide and protect those ecological
services at the VCNP with public good
characteristics (e.g., relatively pristine wa-
tershed and species habitat protection over
more than 89,000 acres in a dramatic high-
elevation setting). As long as the increase
in ticket sales is greater than the cost of the
prize, it is expected that a raffle will outper-
form a comparable voluntary contribution
mechanism in terms of generating revenues
for public good provision (Duncan 2002).

To explain why people accept what
is, essentially, an unfair gamble, Duncan
(2002) and others (Walker 1998; Cohen
2001) have argued that there is a donation
motive—the positive feeling individuals
may derive from donating to a good cause.
If present, the raffle mechanism can capi-
talize on the donation motive by reducing
the realized cost of contribution (Duncan
2002). For example (following Duncan 2002),
assume an organization wishes to generate
$2,500 for elk habitat improvements. Also
assume that the cost of the offered prize to
the organization is $2,500 and that partici-
pants hold the same value for the prize.
At a ticket price of $25, the raffle achieves
the revenue objective when 100 partici-

“In a traditional permit lottery, individuals are al-
lowed to choose which hunts they would like to pursue
but are only allowed to submit a single application for
each hunt. The final probability of winning a permit is
a function of the total number of applications submit-
ted by all participants and will be distributed uniformly
(Scrogin and Berrens 2000).
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pants each purchase two raffle tickets. At
this point, net raffle revenues equal $2,500
and each participant has donated $50 to
buy an expected return of $25. If one par-
ticipant chooses to purchase a third ticket,
the organization receives $2,575. The indi-
vidual will find that the marginal ticket in-
creases the expected return to $37.31, which
implies a realized marginal donation cost
of $12.69. If we hold the cost of the prize to
the organization constant and then increase
the value of the prize to the individual we
find that, in expectation, the cost of dona-
tion falls (Duncan 2002). An added benefit
is that raffles partially offset “free-riding”
behavior because the purchase of additional
tickets by one individual reduces the ex-
pected return to other participants (Morgan
2000; Amegashie and Myers 2003). To off-
set this reduction other participants must
purchase additional tickets.

The relationship between the prize and
cost of contribution provides the founda-
tion for the revenue-generating capacity of
the mechanism and helps explain why in-
dividuals participate. Some state game agen-
cies and non-profit organizations use permit
raffles to obtain funds for hunting and con-
servation programs. As just one example,
since 1992 the Oregon Department of Fish
and Wildlife has raffled Bighorn Sheep
and Mountain Goat permits to raise funds
for habitat conservation projects (ODFW
2003). Participants not only value the permit
being allocated but also know their money
will be used to protect habitat.

The MBR allows the Trust to solicit con-
tributions in exchange for a small return
on the ticket purchase. Previous examina-
tion of the program by Little, Berrens, and
Champ (2005) found that, across a wide
array of assumptions, the expected value of
participating m the program ranged from
—$4 to ~$19.5 Key to this conclusion was
that the donation component of partici-
pation was assumed to be zero. They rea-

5 The Little, Berrens, and Champ (2005) analysis was
made using varying assumptions about the objective win
probability, permit value, travel costs, licensing costs,
and ticket expenditures.
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soned that participants might be either risk
seeking, miscalculating their odds, or may
have other sources of utility from contrib-
uting to a public good (Little, Berrens, and
Champ 2005). The latter explanation ech-
oes Duncan (2002) and suggests that the
individual’s willingness to donate is an im-
portant component in the decision to par-
ticipate. Assuming a small donation value
would have led Little, Berrens, and Champ
(2005) to find a positive expected return.

For the inaugural 2002 season, MBR
permits were transferable, and ticket reve-
nues totaled $336,000 for 85 permits. This
was achieved with limited marketing. By
2003 active marketing had increased aware-
ness of the program. For the 2003 season,
permit transferability was suspended, 48 per-
mits were allocated and revenues of $255,000
were generated.® While overall ticket reve-
nues declined between the 2002 and 2003
seasons, average ticket revenue per permit
increased from $3,953 to $5,200. Finally,
in 2004, ticket revenues were $201,000. The
decline in revenues occurred even in the
presence of an increased number of per-
mits and hunts (72 permits and 7 hunts).
The only other major alteration to the pro-
gram from 2003 to 2004 was the resident
permit quota.

The quota requires that a minimum of
78% of elk permits allocated through pub-
lic draw be given to New Mexico residents,
while the remaining 22% are available for
non-resident hunters.” It is important to
note that the quota alters the relative share

% The suspension of transferability was a direct re-
sponse to an emerging secondary market for VCNP
permits, which included the Trust finding it trying to
auction a permit on E-bay alongside raffle winners (see
Little, Berrens, and Champ 2005). Thus, all survey re-
sponses and analysis in this paper involved nontransfer-
able permits (clearly identified). As discussed by Boyce
(1994), total revenues for lotteries with prize transfer-
ability can exceed revenues for lotteries without trans-
ferability when the participant pool is comprised of risk
neutral agents. While the empirical effects of permit trans-
ferability on total revenue (and the proportion captured
by the agency) are not examined here, this is an important
research topic for lotteries and raffles.

7 Of the 22%, 12% of the permits are reserved for
out-of-state hunters who use the services of a guide or
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of permits made available to resident and
non-resident hunters but, in this circum-
stance, is not directly applied to the num-
ber of tickets that may be purchased by
participants. Prior to 2004, the Trust was
able to allocate permits at their own dis-
cretion because the New Mexico Depart-
ment of Game and Fish (NMDFG) treated
VCNP permits as they had been treated
under private ownership. A New Mexico
attorney general (NMAG) opinion spe-
cifically stated that the MBR, as a type
of lottery, did not satisfy the provisions
of the law (NMAG 2003). Coinciding with
this ruling, a newly appointed New Mexico
Game and Fish Commission opted to
treat VCNP permits like other publicly-
available permits for state hunts occurring
on federal land. The opinion coupled with
the re-classification forced the Trust to
alter permit distributions to be consistent
with state law. Although the Trust must
adhere to state game regulations, including
the quota, they retain the right to decide
when and where hunting can take place on
the preserve.

It is the distribution of hunt access man-
dated by the permit quota that most di-
rectly conflicts with VCPA provisions meant
to promote fair and reasonable public ac-
cess. In 2004, a total of 72 mature bull per-
mits were allocated which, after accounting
for the quota, left a maximum of 16 per-
mits for non-residents. When compared to
2003, where 48 permits were allocated and
no quota was in place, it becomes evident
that non-resident hunters have fewer oppor-
tunities to access the preserve for hunting.
The reduction in access is problematic be-
cause non-residents purchased approxi-
mately 70% of the tickets sold in both
2002 and 2003 (Little, Berrens, and Champ
2005). Thus, the quota forces the Trust to
discriminate against those individuals who
provided the majority of MBR revenues.
In addition, the reduced probability of win-
ning also increases the expected cost of
contribution for non-residents who may be

outfitter. The remaining 10% is for out-of-state hunters
who do not use such services.

Tt
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willing to donate through the raffle. While
anecdotal, evidence suggests that the resi-
dent permit quota may be behind a fall in
program revenue from $255,000 in 2003 to
$201,000 in 2004, despite the 50% increase in
permits (Little, Berrens, and Champ 2005).

IIL. THE STATED AND REVEALED
PREFERENCE SURVEY

The VCT has adopted an “adaptive man-
agement” approach to manage the preserve.
However, it is hard to know how to adapt if
the implications of management actions are
not understood. Therefore, we conducted a
study that allowed us to estimated ticket de-
mand and analyze the changes in the rules
associated with the MBR. Stated and re-
vealed preference (SP and RP) raffle ticket
data were obtained from an online survey of
2003 MBR participants.®

Before we describe the survey, we briefly
summarize the benefits of combining SP
and RP data.’ The combined approach gives
the researcher an opportunity to identify
the economic effects of a proposed (i.e., hy-
pothetical) policy change while anchoring
intended or planned responses to actual
market behavior (Englin and Cameron
1996; Boyle 2003). The combined approach
not only expands the range over which there

8 Given the dissemination of Internet technology,
Web-administered surveys have received increasing at-
tention (Champ 2003). The validity of estimates derived
from data acquired by online survey is questioned be-
cause many individuals (in the United States) still do not
have access to the Internet (Champ 2003). The lack of
technical penetration suggests that estimates may suffer
from sample selection bias and coverage error prob-
lems. In one examination, researchers found that back-
grounds of Internet users diverge, significantly, from
the general populace (Best et al. 2001). In addition, the
design methods used in the development of online sur-
veys and the effects that such factors have on response
rate, sampling bias, and coverage error are just now
receiving attention (Best et al. 2001). Results of these
studies indicate that precautions must be taken to develop
areliable survey instrument (e.g., testing Web browser com-
patibility, employing a user-friendly interface, and pro-
viding alternative modes) (Dillman 2000; Champ 2003).

9 Sample copies of the survey are available at: www.
faculty.uaf.edw/ffjmil/.
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is data on individual behavior, improving
parameter estimates; but also allows a re-
searcher to separate the effects of a price
change from the effects of other factors
(Englin and Cameron 1996; Rosenberger
and Loomis 1999).!° The primary caveat as-
sociated with the combined approach cen-
ters on the consistency of the preference
structure underlying the SP and RP obser-
vations (Adamowicz et al. 1997, Huang,
Haab, and Whitehead 1997). Researchers
must also address how much information
is contained within the SP relative to the RP
data (Herriges, Kling, and Azevedo 1999).
The approaches taken to address these is-
sues vary considerably across studies, and
numerous methodological considerations
remain. Against this backdrop, the focus
here is on the practical issue of estimating
ticket demand, price elasticity, and revenues
under different policy regimes. Such basic
information is critical to gaining a better un-
derstanding of how the Trust approaches
the matter of financial self-sustainability.
The 2003 MBR ticket orders provided
the populatlon frame for the survey (see
Table 1).1' Most ticket orders included an
e-mail address. Mail surveys were sent to
individuals who did not provide a complete
e-mail address. Respondents who were con-

19 The question when combining RP-SP data is
whether or not the underlying preferences are the same
{Nestor 1998). Englin and Cameron (1996) found that
they were not. Nestor (1998) finds mixed results in her
analysis of the same issue. As generally discussed, the
fundamental problem is one of hypothetical bias in the
SP responses. In this context, we only have RP ticket
purchase data at a single price. This limits the number of
tests for preference consistency that could be constructed
(e.g., a test of equality between slope parameters for RP
and SP observations).

1 Qur sample frame (participants from 2003) limits
what can be said about movements into and out of the
market at different prices. In particular, we cannot iden-
tify non-participants who would enter because of a
lower price, rules change, or both. We do have informa-
tion on those sample respondents who indicate an inten-
tion to leave as their choke prices are reached. Finally,
it should be noted that given an unchanged ticket price
and a decline in revenues between 2003 and 2004, any
actual program entry that might have occurred because
of the quota appears to have been at least offset by those
individuals choosing to leave due to the policy.
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TABLE 1 TABLE 2
Stupy SamPLE SIZE SURVEY RESPONSE RATES

2003 Elk Hunt orders 3,475 E-Mail Survey ~ Standard Mail
Duplicate orders 232 (with two Survey (with
Initial sample 3,243 follow-ups) single contact)
Orders with E-mail address 2,254 a
Duplicate E-mail addresses 296 N‘;‘e’;‘:er of surveys 1,958 1273
In§t§al E-mail samp} ° 1958 Undeliverable or 384 51
Initial standard mail sdample 902 duplicate address

(with no e-mail but complete addresses) Number of surveys 567 154

returned
Response rate 36% 13%

tacted by e-mail accessed the online survey
for a six-week period that ran from the mid-
dle of November to the end of December
2004. Along with information that clarified
the intent of the survey, participants were
given the Web address to a secure login site,
an individualized user name, and a four-
digit access code. During the login process,
respondents’ user names and access codes
were entered into an electronic registry that
was used to update the follow-up contact list.
To ensure that the online format would not
deter individuals from participating, the
letter clearly stated that e-mail and paper
formats were available upon request (Dillman
2000). The paper and e-mail versions were
identical in content to the online instru-
ment. Response rates are shown in Table 2.

To address the quota, three alternative
rules (or policy) scenarios were used. The
first scenario was based on the 2003 MBR
rules in place prior to the resident permit
quota. This scenario serves as the basis of
comparison for the analysis. The second
scenario employed the 2004 MBR rules,
including the resident permit quota. The
third scenario used the same 2004 MBR
rules but eliminated the resident permit
quota. While the resident quota is the pri-
mary policy question of interest, it should
be noted that there were some minor dif-
ferences between the number of allocated
permits and hunts in 2003 (4 hunts, 48 per-
mits) and 2004 (7 hunts, 72 permits).1? To
ensure respondents understood scenario

12 1n addition, respondents were allowed to allocate
their ticket purchase across the three general weapon
categories.

® This includes 371 individuals who had invalid e-mail addresses,
but complete mailing addresses, and 902 remaining respondents
with complete mailing addresses (and no e-mail address).

guidelines, on screen descriptions and ex-
planations_of scenario specific rules were
provided.’?

The price of an MBR ticket has re-
mained unchanged at $25 since the pro-
gram’s inception. Respondents were asked
to provide the actual number of tickets
they purchased at the $25 price for both
the 2003 and 2004 quota scenarios. A set of
contingent prices was then used to obtain
purchase observations at different prices.
Stated preference purchases were pro-
vided at the prices of $10, $15, $20, $30,
$40, and $50. The vector of SP prices used
in each scenario was determined based on
input from the VCNP staff, a review of the
literature, and survey pretests.* Nestor

13 When answering the SP and RP ticket questions
participants could refer back to the scenario specific rules
by “clicking” on an icon that had been placed on screen.

Two concerns were made apparent in our discus-
sions with VCNP staff. First, the Trust interpreted their
mandate as prohibiting charging fees that would be con-
sidered excessive across a wide array of visitors. This was
interpreted as ruling out charging $100 for a raffle ticket,
but left the increase to a $50 price as representing a
more reasonable possibility. Second, the Trust, at the
time of the survey, was considering reducing the fee for
cow-elk raffle permits to $10 (presumably also bound-
ing how low the MBR might theoretically go). As an
additional caveat, we note that similarly as with the
choice of bid structure in a dichotomous choice contin-
gent valuation study, our chosen price vector may have
significant estimation effects (e.g., potential anchor-
ing bias). Recognizing the limitations in our practical
policy choices in this case, we leave the issue of optimal
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(1998) used 12 different prices in her exami-
nation of municipal solid waste programs.
Englin and Cameron (1996) (angling trips
in Nevada) and Egan and Herriges (2004)
(water recreation) both asked respondents
to provide the number of trips they would
take to a recreation site at three different
travel cost levels. Initial inspections of the
data revealed that that the range and num-
ber of prices performed well in differenti-
ating purchase observations. The $50 price
was sufficiently large to ensure that most
individuals would not purchase any tickets.
- A $25 ticket price was not included in the
2004 scenario_that excluded the resident
permit quota.'® For the 2003 MBR base
rules scenario there is one RP and five SP
prices; for the 2004 MBR rules scenario
with the quota there is one RP and six SP
prices; and, for the 2004 MBR rules sce-
nario without the quota there are six SP
prices.'® When combined, respondents pro-
vided ticket purchase observations for
19 prices across all three scenarios (two
RP and 17 SP prices). Unfortunately, the
fixed RP price of $25 restricts the number
of avenues that can be taken to address the
consistency of preferences across the two
data sets. As one example, we cannot use
interactions between an RP indicator and
vector of RP prices to test for differences
between the slopes of RP and SP demands.

Respondents were asked questions about
their perceived probability of winning a per-
mit under the RP purchases, site and hunt
attributes that attracted them to the pro-
gram, other elk hunting options they pur-
sued, and socio-demographics. To identify
donation motives participants were asked
to indicate “yes” or “no” if they viewed a
portion of their purchase as a charitable

price design in SP studies of raffle ticket demand to fu-
ture research.

15 To reduce the potential for respondent confusion
with regards to their observed purchases a $25 price was
not included in the hypothetical 2004 MBR rules scenario.

16 Dye to an error, the $10 SP price was not included
in the 2003 baseline MBR scenario. The observations at
the $10 price for the 2004 MBR scenarios were dropped
and an alternate set of demand equations were estimated,
which did not substantially alter results presented here.
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contribution to the VCNP.!" Given the di-
chotomous nature of this question we cannot
identify any reasons behind the individual’s
answer, which might vary from supporting
elk habitat improvements specifically to
the charter forest concept more generally.!®
Survey participants were asked to provide
their home zip code, which was used to tab-
ulate approximate travel distances from
the respondent’s home to the VCNP using
PCMiler®. Travel costs were calculated, using
an updated mileage cost of $0.35, follow-
ing Chakraborty and Keith (2000).

The analysis is based on 709 complete
surveys. Variable definitions and summary
statistics are presented in Table 3. The over-
all mean ticket purchase for the sample
was 3.91. Roughly 10% of the ticket obser-
vations are at the revealed price of $25.
The proportions of the price observations
under the policy scenario variables QUOTA
(2004 scenario with permit quota) and
NOQUOTA (2004 scenario without per-
mit quota) variables are 0.36 and 0.31 and
differ because there is not a RP observa-
tion in the 2004 hypothetical scenario. New
Mexico residents comprise 31% of the sam-
ple. This is roughly the same proportion
(32%) of residents that participated in the
2003 MBR. The difference in the propor-
tions of the resident interaction terms
NMRESQUO (New Mexico resident in-
teraction with 2004 quota scenario) and
NMRESNQ (New Mexico resident inter-
action with 2004 no quota scenario) can also
be attributed to the lack of an RP observa-
tion in the NOQUOTA scenario.

Weapon-type dummies indicate if an indi-
vidual purchased tickets for that weapon
type for any of the SP and RP prices. Ri-
fle hunts are used as the basis of compari-
son for the weapon-type dummy variables.
Close to half of the sample purchased

17 The exact wording of the question; “Did you view
any part of your ticket purchase as being a charitable
donation to the VCNP?”

As suggested by an anonymous reviewer, indi-
viduals may be willing to donate for a number of rea-
sons, including buying tickets to support the existence of
the forest or buying tickets to support the charter forest
concept independently of the particular forest.
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TABLE 3
VArIABLE DEFINITIONS AND DESCRIPTIVE StATisTICS OF MBR SURVEY DATA

Variable Definition Mean S.D.

TICKET Ticket purchase at each RP and SP price (count) 3.910 8.493

REVEALED Indicator of actual ticket purchase (REVEALED = 1 0.105 0.3069
if yes, 0 otherwise)

QUOTA Indicator variable for 2004 rules scenario with quota 0.368 0482
(QUOTA = 1 if yes, 0 otherwise)

NOQUOTA Indicator variable for 2004 rules scenario without quota 0.316 0.465
(NOQUOTA = 1 if yes, 0 otherwise)

NMRES New Mexico resident indicator variable (NMRES = 1 0.312 0.463
if yes, 0 otherwise)

NMRESNQ Interaction term between New Mexico resident indicator 0.098 0.298
variable and 2004 no quota rules scenario
(NMRESNQ = 1 if yes, 0 otherwise)

NMRESQUO Interaction term between New Mexico resident indicator 0.115 0.319
variable and 2004 rules scenario with quota
(NMRESQUO = 1 if yes, 0 otherwise)

MUZZLE Indicator of ticket purchase made for muzzleloader hunt 0.484 0.501
(MUZZLE = 1 if yes, 0 otherwise)

ARCHERY Indicator of ticket purchase made for Archery hunt 0.475 0.499
(ARCHERY = 1 if yes, 0 otherwise)

HOUSE Number of persons living in household 2.853 1.268

AGE Respondents age in years 48.904 9.527

EDU Years of Education (1-20) 15.907 2.363

INC Midpoint of household income category scaled by $1,000 106.30

SUCCESS Indicator variable if hunt success attribute selected 0.646 0.478
(SUCCESS = 1 if yes, 0 otherwise)

QUALITY Indicator variable if game quality attribute selected 0.915 0.278
(QUALITY = 1 if yes, 0 otherwise)

PRIVACY Indicator variable if privacy attribute selected 0.670 0.470
(PRIVACY = 1 if yes, 0 otherwise)

BUDDY Indicator variable if option to bring a companion 0.195 0.396
attribute selected (BUDDY = 1 if yes, 0 otherwise)

GUIDE Indicator variable if availability of optional guide 0.113 0.316
services attribute selected (GUIDE = 1 if yes, 0 otherwise)

EXPER Indicator variable if having past experience on VCNP 0.051 0.219

‘ attributed selected (EXPER = 1 if yes, 0 otherwise)

DONATION Indicator variable if viewed purchase as donation to the 0.504 0.500
VCNP (DONATION = 1 if yes, 0 otherwise)

SCENERY Indicator variable if landscape/scenery attribute selected 0.329 0.470
(SCENERY = 1 if yes, 0 otherwise)

NMPUB Indicator variable if NM public hunts pursued 0.598 0.490
(NMPUB == 1 if yes, 0 otherwise)

NMPRI Indicator variable if NM private hunts pursued 0.120 0.325

) (NMPRI = 1 if yes, 0 otherwise)

SPUB Indicator variable if out of state public hunts pursued 0.530 0.499
(SPUB = 1 if yes, 0 otherwise)

SPRI Indicator variable if out of state private hunts pursued 0.123 0.328
(SPRI = 1 if yes, 0 otherwise)

TC Travel cost in $ (divided by 10), calculated following 118.054 103.174
Chakraborty and Keith (2000), where: TC = 0.35*distance +
1/50)*(1/3)*(INC/2080)*distance, and distance is the mileage
between the respondent’s zipcode and the VCNP

Number of 709

respondents
Number of 13,471

observations
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tickets for the primitive weapons AR-
CHERY and MUZZLE. The mean house-
hold size (HOUSE) of the sample is 2.85.
The mean age (AGE) is 48.90 years. The
mean level of educational attainment (EDU)
is 1591 years. Scaled household income
(INC) is approximately $106.50. Roughly
65% of the respondents indicated that the
likelihood of hunt success (SUCCESS) was
one of the attributes that attracted them to
the program. Herd quality (QUALITY) was
also a very important attribute that attracted
respondents to the MBR as approximately
92% of the sample selected this attribute.
The mean value for PRIVACY is 0.67. There
is also evidence of a possible donation mo-
tive as the mean proportion of the variable
DONATION is 0.51.

The initial analysis of the MBR made
by Little, Berrens, and Champ (2005) drew
on zip code level socio-demographic census
data. As a check to see if the survey respon-
dents are statistically similar to the aggre-
gate socio-demographics of the ticket order
data set analyzed by Little, Berrens, and
Champ (2005) a set of cross-comparison
t-tests on the means of select variables were
conducted. Respondent socio-demographic
characteristics were aggregated to zip code
level census data in order to provide a ba-
sis of comparison between all of the 2003
MBR participants and the survey respon-
dents. The results of these tests are pre-
sented in Table 4. Of the four variables
analyzed, small statistically significant dif-
ferences were found (0.05 level) with re-
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spect to the percentage with a high school
diploma and the average household income.
Aggregated data of this type is frequently
subject to measurement error (Moeltner
2003). The findings of small, statistically sig-
nificant differences do not necessarily imply
that the survey sample is not representative.

Another set of mean comparison t-tests
were conducted to identify potential dif-
ferences between the portion of the sample
that was contacted through e-mail and the
portion of the sample contacted through
standard mail. These tests compared the
means of the socio-demographic data col-
lected through the survey. Statistically sig-
nificant differences were found (0.05 level)
for age and income. The sub-sample con-
tacted by e-mail was older (mean age = 48)
than the respondents contacted by standard
mail (mean age = 50). The mean household
income was higher for respondents con-
tacted by e-mail ($108,600) compared to
those contacted by standard mail ($98,140).
Following Nestor (1998) a probit regression
with the dependent variable taking a value
of one if the respondent submitted a pa-
per (i.e., standard mail) version, and zero
otherwise was estimated using the socio-
demographic characteristics and the New
Mexico residency (NMRES) indicator vari-
able. The inverse mills ratio was calculated
and included in subsequent estimations. Al-
though the probit regression showed statis-
tically significant differences in the income
and travel cost variables, the inclusion of
the inverse mills ratio in the panel regres-

TABLE 4
MEANS AND T-TEST RESULTS COMPARING SURVEY SAMPLE AND TICKET ORDER DATA

Variable Ticket Order Data Survey Sample Data  Test Result*

Average household income, 57.50 61.00 Significant
for the census tract

Average number of persons in 0.83 0.85 Significant
the household with at least
high school education, for
the census tract

Average household size, for 2.67% 2.673 Insignificant
the census tract

Number of observations 3475 709

* Significant at the 0.05 level.
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sions was not statistically significant and
was dropped from the analysis.

IV. ECONOMETRIC MODELING
AND ANALYSIS

The demand for tickets, g, is assumed to
be a function of ticket price, ( p), hunt at-
tributes (@), hunt type (w), alternative elk
hunts pursued (s), add on costs (), quota
policy scenario (r), socio-demographics (z),
and donation value (c):

q = f(pawslrzc). 1

Ticket price (p) is treated as continuous and
is given by the variable PRICE. Hunt
attributes (a) have been shown in the liter-
ature to be significant descriptors of hunt
permit value (Boxall 1995; Scrogin, Berrens,
and Bohara 2000). The specific hunt at-
tribute (a) indicator variables used in the
estimation are SUCCESS, QUALITY,
PRIVACY, SCENERY, GUIDE,
BUDDY, and EXPER. The dummy varia-
bles ARCHERY and MUZZLE are used to
control for hunt type, (w), with indicators
for the standard rifle hunt as the baseline of
analysis. Indicator variables are also used to
control for the alternative elk hunting op-
portunities (s) pursued by the respondent.
These variables are NMPUB (New Mexico
public elk hunts), NMPRI (New Mexico
private elk hunts), SPUB (out-of-state pub-
lic elk hunts), and SPRI (out-of-state pri-
vate elk hunts). Add on costs, (/), are given
by the travel cost variable, TC. The indica-
tor variables QUOTA and NOQUOTA
are used to control for the alternative policy
scenarios (r), presented to respondents. The
2003 MBR scenario without the quota pro-
vides the baseline.

The specific socio-demographic variables,
(z), used in the analysis include the contin-
uous variables for age (AGE), number of
persons living in the household (HOUSE),
years of education (EDU), income (INC)
and New Mexico residency (NMRES). Re-
spondents were grouped into eight income
categories; the midpoint of each category
is used in the analysis and household in-
come (INC) is treated as a continuous vari-

November 2006

able.’ The dummy variable NMRES is an
indicator of New Mexico residency. Licens-
ing costs are different for New Mexico and
out-of-state residents. While these fees are
an add-on cost, they were not included in
the estimation because of their strong cor-
relation with the residency indicator vari-
able, NMRES.

A number of studies of raffle and lottery
participation have incorporated a donation
component of individual value (Walker
1998; Cohen 2001; Duncan 2002). While
the monetary value of the donation com-
ponent (c) is unobserved there is infor-
mation on this motive in the DONATION
indicator variable, which is used in the esti-
mated models. This variable does not allow
us to attribute the donation to any specific
purpose. An indicator variable REVEALED
was also included to control for potential
difference between RP and SP ticket de-
mand. Again, the lack of price variability in
the RP observations restricted us from esti-
mating separate demand equations for both
the SP and RP data.

There are two remaining determinants
of raffle ticket demand that are unobserved.
The individual hunt value is heteroge-
neous across participants, and, due to un-
certainty only partially revealed through
the ticket purchase. Likewise, the respon-
dent’s subjective assessment of winning
(subjective win probability) is also treated
as a heterogeneous unobserved charac-
teristic in the estimated model. The unob-
served effects and heterogeneous individual
characteristics can be controlled within a
panel analysis framework.

Unobserved heterogeneity (individual
hunt value and subjective win probability)
is accounted for differently in fixed effects
(FE) and random effects (RE) panel esti-
mation. In FE estimation, unobserved in-
dividual heterogeneity is captured within a
panel-specific constant and the effect is
modeled as a parametric shift of the reg-

¥ Alternative models were run using dummy vari-
ables to control for different income categories. Signs
and significance of the coefficients were not substan-
tially different than presented here.
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ression (Greene 2003).%° Variables that do
not vary within the panel (individual) are
absorbed in the intercept. RE estimation
treats the unobserved heterogeneity as a
unit (panel) specific random disturbance
term that is assumed to be uncorrelated (or-
thogonal) with the observed explanatory
characteristics (Greene 2003).

In standard regression individual (or
unit) specific unobserved characteristics is
not accounted for in the estimation and may
influence the results in a manner consistent
with omitted variable bias (Hsiao 2003).

The RP and SP raffle ticket purchases
are recorded as counts of non-negative in-
tegers, which calls for the use of a count
based distribution such as the Poisson or
Negative Binomial (Cameron and Trivedi
1986; Englin and Cameron 1996; Greene
2003). Cursory inspection of the RP and
SP ticket data revealed that the conditional
variance exceeded the conditional means
at each price level, which suggests that the
negative binomial distribution may be more
suitable. The RP and SP data were pooled
and estimated using both Poisson and
Negative Binomial distributions.

Following Hausman, Hall, and Griliches
(1984), the application of the negative bi-
nomial distribution in the panel framework
is possible through the use of a likelihood
function that is conditioned on individual
heterogeneity rather than group means.
Unlike standard fixed effects panel mod-
els, the conditional likelihood used in the
negative binomial framework allows for
the inclusion of variables that do not vary
within the panel. The likelihood function
developed by Hausman, Hall, and Griliches
(1984) is presented in equation [2]:

_ O + q) F(E,)\u)r(Elqn +1)
L (I:Ir()\it)r(%! +1) )( F(Er)\ir + 21‘1:’1) )
[2]

20 By capturing unobserved heterogeneity in a panel
specific constant, the estimated coefficients of the fixed-
effects model apply only to the units present within the
sample (Hsiao 2003), and cannot be used to make reli-
able inferences about the general population.
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In general, A;, is defined as exp(XB) where
X is a matrix of explanatory variables and
B is the vector of coefficients and I is the
gamma function.

We specified and estimated a linear de-
mand function (XB) as follows:

qis = f(Di, Rir, Wi, Siz, lir, Tty Zir, Cit) + doyf + uy
=o; + puPy + Py + w3 + suPy + LBs
+ ruBe + zuBy + cuBg + douBy + uiy, (3]

where, q;, is the number of tickets pur-
chased by individual i at price ¢. The effects
of unobserved characteristics are captured
in the unit (panel) specific constant term
(o;). Finally, u;, is the random error term.
The indicator variable REVEALED is
inciuded in equation [3] to control for ob-
served behavior (do).

Results from a likelihood ratio test for
overdispersion in the data (x’-statistic =
40,177.781) supported the use of the nega-
tive binomial distribution. To test for un-
observed heterogeneity, negative binomial
RE and FE models were estimated and
compared against the estimates obtained
from the standard negative binomial re-
gression using a likelihood ratio test. Test
results identified the presence of individual
heterogeneity (x-statistic =,7,085.79), and
thus support the use of the panel estima-
tors. Finally, the Hausman (1978) test was
used to select between the random and fixed
effects models (Green 2003). The test (x*-
statistic = 292.83) indicated that the FE
specification is preferred.?!

Fixed effects negative binomial estimates
for each MBR ticket demand equation are
presented in Table 5. Specifically, equation
[3] was estimated using different vectors
of independent variables. Models 1 and 3
present “full” specifications that include all
the variables in the general specification

2! Total observations is thus, i*. Here, ¢, is equal to
19, with two RP prices and 17 SP prices. The number of
useable surveys, 709, provides i, so that i*f equals 13,471
total observations. The reported test statistics are based
on estimations of Model 3. The tests we report were
carried out for each model. Test results were consistent
with those reported and are available by request.
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TABLE 5
Fxep Errects MopeLs oF MBR Ticker DEMAND

Variable Model 1 Model 2 Model 3 Model 4

PRICE —0,046*** —0.046%** —0.046%** —0.046%**
(0.001) (0.001) (0.001) (0.001)

REVEALED — — —(.373%** —(0.371 %%

(0.028) (0.028)

QUOTA —(.789*** —().809*** —(.794%%* ~(.814%**
(0.025) (0.025) (0.024) (0.025)

NOQUOTA 0.241%%* 0.228%** 0.185*** 0.171%**
(0.020) (0.020) (0.020) (0.020)

NMRESNQ —0.674*** —0.689%** —0.675%** —0.690***
(0.039) (0.040) (0.039) (0.039)

NMRESQUO 0.633 0.650%** 0.628*** 0.646%**
(0.039) (0.040) (0.039) (0.039)

NMRES —0.420%** -0.107 —0.415%** -0.078
(0.095) (0.083) (0.097) (0.085)

ARCHERY —(,738*** —0.699%** —0.748%** —0.707%**
(0.063) (0.060) (0.064) (0.062)

MUZZLE —0.837*** —(.782%** —0.820%** —~0.766%**
(0.060) (0.024) (0.061) (0.058)

HOUSE —0,083*** -0.107 —0.091 *** ~0.114%**
(0.025) (0.024) (0.025) (0.024)

AGE —0.006* —0.009** —0.006* -0.009**
(0.004) (0.003) (0.004) (0.003)

EDU 0.093%** 0.085%** 0.100%** 0.09]1 *+*
(0.013) (0.013) (0.013) (0.013)

INC -0.001 -0.0002 —0.001 -0.0003
(0.0006) (0.001) (0.0007) (0.001)

SUCCESS 0.338*** - 0.346%** —
(0.062) (0.063)

QUALITY 0.063 - 0.047 -
0.102) (0.164)

PRIVACY 0.015 - 0.005 —
(0.068) (0.070)

BUDDY —0.505*** - —0.525%++* —
(0.073) (0.074)

GUIDE —0,180** - —0.183* —
(0.083) (0.085)

EXPER —(.34]*** - —0.364*** —
(0.104) {0.106)

DONATION 0.113* 0.110* 0.115* 0.110*
(0.059) (0.056) (0.061) (0.057)

SCENERY 0.615*** - 0.649*** —
(0.070) 0.072)

NMPUB 0.443*+** ~ 0.449%** —_
(0.063) (0.065)

NMPRI -0.093 — —0.094 —
(0.085) (0.087)

SPUB —-0.041 -~ -0.056 —
(0.064) (0.065)

SPRI —0.153* - —0.148* —_
(0.081) (0.083)

TC —0.002%** ~0.002%** —0.002%** —0.003***
(0.000) (0.000) (0.000) (0.000)

Constant 2120 2.76 2.181 2.803
(0.305) (0275) (0311) (0.280)

Number of 13,471 13,471 13,471 13,471

observations

(*¢)

i 709 709 709 709

f 7,593.99%** 7,207.87*** 8,013.25 7,611.00%**

InL —-22,962.631 —23,078.78 —22,874.50 —22,992.605

Notes: Standard errors in parentheses. x? test statistic for overall model significance.
* Significant at 0.10 level; **significant at 0.05 level; *** significant at 0.01 Jevel.
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in equation [1] and differ only in the ab-
sence or presence of the REVEALED (do)
dummy variable, respectively. Models 2 and
4 present “reduced” specifications that ex-
clude the hunt attribute variables (a) and
the alternative elk hunting opportunities (s),
and differ in the absence or presence of the
REVEALED dummy variable, respectively.

Across all specifications in Table 5 the
estimated coefficient on PRICE is of the
expected sign (negative) and significant
(0.01 levels). Price elasticity of demand is
calculated as E,, = B,P* where P* is the
price, f; is the coefficient on PRICE
(Griffiths, Hill, and Judge 1993). The
revenue-maximizing price was found using
a point elasticity of —1 (i.e., unitary elas-
ticity) and then solving for price. Thus, —1
was set equal to —0.046*P and then solved
for P, which produced a solution of $21.74.
Using the Delta Method, a non-linear
Wald test was used to identify whether
the revenue-maximizing price was signifi-
cantly less than the current ticket price.
The x’-statistic of 107.65 is significant at the
0.01 level suggesting the revenue-maximizing
price is significantly lower than the current
$25 price.

In models 3 and 4, the coefficient on the
variable REVEALED is estimated to be
negative and significant (0.01 level), which
indicates that there is an upward bias in the
contingent purchases.?” The coefficients on

2L Again, the lack of variability in the RP price ($25)
limits the options available for testing the consistency
of RP and SP ticket demand. It remains important to
explore the matter, and to that end we estimated an-
other set of demand equations drawing on the specifica-
tions of Models 1 and 2 and using only the SP data. The
estimates were used to obtain a vector of ticket demand
predictions at a price of $25 both with and without the
quota. For example, drawing on Model 1, the mean pre-
dicted ticket purchase obtained from the estimation
using SP data only (with the quota), was 5.59 with a vari-
ance of 35.52. By way of comparison, the mean ticket
purchase of the 2003 RP data (without the quota) was
3.14 with a variance of 21.81. The mean predicted ticket
purchase obtained from the estimation using SP data only
(with the quota), was 3.12 with a variance of 29.70. The
mean ticket purchase of the 2004 RP data (with the quota)
was 1.16 with a variance of 8.70. As a check, we tested
the ratio of the variance of the SP-only predictions to
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QUOTA and NOQUOTA are interpreted
as shifts in MBR ticket demand relative to
the 2003 MBR rules base policy scenario.
The negative and significant (0.01 level)
coefficient on the QUOTA variable indi-
cates that MBR ticket demand decreased
relative to the 2003 base MBR policy sce-
nario without the quota. Once again it is
important to note that, in addition to the
resident permit quota, more permits were
allocated through the 2004 MBR. Even in
the presence of an increased number of
permits, ticket demand is estimated to de-
crease under the 2004 QUOTA scenario.
The coefficient on NOQUOTA is of the
opposite sign (positive) and significant
(0.01 level) in each model which suggest
that without the quota ticket demand would
have increased between the 2003 and
2004 seasons.

The coefficient on NMRES is nega-
tive and significant in models 1 and 3 (0.01
level). The coefficient on NMRES is nega-
tive but insignificant in FE models 2 and 4.
Although the significance of the estimates
is inconsistent, New Mexico residents pur-
chased fewer tickets than non-residents,
overall. Identifying a single reason why resi-
dents are purchasing fewer tickets is diffi-
cult. It might be speculated that residents
are more familiar with the entire array of elk
hunting opportunities in the state, including
the state lottery that historically favors resi-
dents through a quota restriction on non-
resident permits allocated. Such familiarity
might also suggest that New Mexico resi-
dents have more good substitutes available
and in relatively close proximity, and do not
attribute any special significance to the
VCNP hunt and, consequently, do not pur-
chase as many tickets. The interaction terms
NMRESQUOTA and NMRESNQ help
identify the direction of resident specific
quota effects. The coefficient on NMRES-

the variance of the RP data (with and without the quota)
to 1dent1fy if the value was significantly different from one
o -dxstnbuted) Test results confirmed (0 01 level) that
the variance of the predicted tickets using the SP data
was, in each instance, larger than the variance of the RP
data. Results available by request.
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QUOTA is positive and significant (0.01
level) while the coefficient on NMRESNQ
is negative and significant (0.01 level) across
all models and specifications. Such findings
might be attributable to residents recog-
nizing that the permit quota shifts the final
permit allocation in their favor (by restrict-
ing available slots to nonresidents), and in
relative terms this causes an increase in
resident ticket demand.”® Again, we cannot
make inferences about any new entry, which
might be prompted by the quota, and, thus,
we only note that the policy has a positive
influence on resident ticket demand.

The coefficients on both ARCHERY
and MUZZLE are negative and significant
(0.01 level) in all models implying that the
demand for tickets for archery and muz-
zleloader hunts is comparatively less than
that for the standard rifle hunts. Interest-
ingly, however, close to half of all permits

23 While not explicitly modeled in our ticket demand
equation, the relationship between the level of ticket
purchases and expected return can be important in small
lotteries. The quota changes the relative share of permits
allocated to residents and non-residents and, presum-
ably, the expectations of winning. In our survey, the issue

is whether the subjective probability of winning was

significantly altered under different scenarios. We are
limited in what can be said about such changes because
we did not directly elicit subjective win probabilities at
every price under each scenario; nor did we elicit infor-
mation on risk attitudes. To accurately gauge respon-
dent’s subjective win probabilities with respect to both
revealed and stated preference ticket purchase would
have required asking a large number (19) of follow-up
questions, and pre-tests showed that these were rela-
tively difficult questions to answer. Given our focus on
ticket demand, this would have significantly increased
the complexity of the survey and, potentially, confused
participants. At a more limited level, for the baseline RP
data, we did ask respondents what their subjective
probability of winning was when they made their pur-
chase. This was intended as a check on identifying indi-
viduals who over-estimated their win probability. Thus,
this RP perceived odds of winning was classified into
three categories, less then 1%, between 1% and 5%, and
greater than 5%. Models were estimated using dummy
variables based on these categories, and showed that
individuals who stated a probability of higher than 5%
purchased fewer tickets than those in the other cate-
gories (0.01 level). While interesting, this is limited to
the RP data, and doesn’t allow us to identify differences
across scenarios, and doesn’t affect other key findings.
Results available by request.
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allocated through the MBR are for archery
and muzzleloader hunts. The findings sug-
gest that the VCT may be able to generate
additional revenue by reducing the number
of permits allocated to hunts with lower
ticket demand.

Many of the socio-demographic varia-
bles are significant across each model and
specification. Both the number of individ-
uals living in the household (HOUSE) and
age are estimated to be negative and sig-
nificant (0.01 level) in each model. The co-
efficient on household income is negative
but insignificant in each model, which sug-
gests that MBR tickets are viewed as a neu-
tral good. Income has been found to be a
statistically insignificant determinant of hunt-
ing demand in a number of studies (e.g.,
Balkan and Kahn 1988; Sarkar and Surry
1998; Sun, Van Kooten, and Voss 2005).

Individuals who had indicated that the
likelihood of hunt success (SUCCESS) and
landscape and scenery (SCENERY) at-
tracted them to the program purchased
more tickets. While those participants who
indicated that the option of bringing a friend
(BUDDY) and guide services (GUIDE)
purchased fewer tickets. Finally, those who
had indicated that a previous experience at
the VCNP (EXPER) attracted them to the
program also purchased fewer tickets.?*

The type of alternative elk hunts pur-
sued by MBR participants also influences
the ticket purchase decision. In each model,
the coefficient on the indicator variable for
participation in other New Mexico public
hunts is positive and significant (0.01
level). Participation in out of state public
hunts appears to be a substitute for the MBR
as the coefficient on the SPRI variable is
negative and significant (0.05 level) in each
model. Travel cost (TC) has a small nega-
tive impact on ticket demand (0.01 level).

In all four models, the coefficient on the
DONATION variable is positive and sig-

24 The significant and negative coefficient estimate
on EXPER may suggest that more informed hunters
value VCNP hunting less those who had no previous
experience on the preserve, or alternatively may indi-
cate a preference for variety or novelty.
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TABLE 6
Prepictep INpDivibuaL Ticker DEMAND UNDER ALTERNATIVE POLICY SCENARIOS
Quota No Quota
Price (8) Tickets Interval (LL; UL) Tickets Interval (LL; UL)
10 3.59 (3.31;3.91) 8.33 (7.70; 9.02)
25 1.79 (1.56; 1.83) 4.16 (3.88; 4.50)
50 0.57 (0.53; 0.62) 1.32 (1.22; 1.43)
Quota Donation Quota No Donation
Price ($) Tickets Interval (LL; UL) Tickets Interval (LL; UL)
10 3.80 (3.44; 4.22) 3.39 (3.06; 3.77)
25 1.90 (1.73;2.11) 1.70 (1.54; 1.88)
50 0.60 (0.55; 0.67) 0.54 (0.49; 0.60)
No Quota Donation No Quota No Donation
Price ($) Tickets Interval (LL; UL) Tickets Interval (LL; UL)
10 8.82 (7.80; 9.73) 7.86 (7.12; 8.69)
25 442 (4.02; 4.86) 3.93 (3.58; 4.34)
50 1.40 (1.27; 1.55) 1.25 (1.13; 1.38)

nificant (0.10 level). Individuals who indi-
cated that they viewed a portion of their
purchase as a charitable contribution to the
VCNP purchased more tickets than those
that did not. Without being able to identify
more specific reasons for the contribution,
the presence of this apparent donation
motive is consistent with theoretical argu-
ments made by Cohen (2001) and Duncan
(2002) concerning raffle mechanisms.?

In summary, the findings present a num-
ber of important implications. First, the
quota is estimated to have a significant
negative impact on total ticket demand.
While the quota does not restrict the total
number of available permits, it does alter
the relative permit shares available in fa-
vor of New Mexico residents and against
non-residents. In relative terms, the quota
is estimated to have a positive affect on resi-
dent ticket demand. Second, participants
who viewed a portion of their purchase as
a charitable contribution are estimated to
purchase more tickets.

25 Inspections of the data revealed that the relative
proportions of the DONATION variable as indicated by
residents and non-residents are 0.496 and 0.507, respec-
tively. Given the comparable means we chose not ex-
pand the analysis toward resident-specific donation affects.

Using the results from model 3, ticket
demand predictions at the $10, $25, and
$50 prices were generated both with and
without the quota. Mean ticket predictions
are presented in Table 6. The first set of
predictions isolates the effect that the resi-
dent quota has on individual ticket de-
mand and revenues. For these predictions
the QUOTA and NOQUOTA variables are
either evaluated at a value of one or zero.
The remaining variables are evaluated at
their sample means. To highlight donation
effects, another set of predictions, were
calculated where the coefficients on the
QUOTA, NOQUOTA, and DONATION
variables were evaluated at one or zero,
were calculated; the remaining variables
were evaluated at their sample means.

At the $25 price, predicted individual
ticket demand and revenues are all mark-
edly lower under the quota. Evaluating the
donation coefficient at its mean, predicted
individual ticket demand under the quota
and is 1.79 tickets with associated revenues
per person of $44.70. Without the quota
(NOQUOTA is evaluated at one), pre-
dicted individual ticket demand is 4.16 and
associated revenues per person are $104.05.

Isolating DONATION effects, both with
and without the quota, is comparable to
separating the individual ticket demands
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of the average respondents who did and
did not indicate a willingness to donate.
Using Model 3 estimation results and a $25
price, predicted individual ticket demand
when DONATION and QUOTA are both
- evaluated at a value of one is 1.90 tickets.
When QUOTA is evaluated at one and
DONATION is evaluated at zero, pre-
dicted individual ticket demand is 1.70.
The difference in predicted revenues for
those who indicated a willingness to donate
versus those who did not is approximately
$5. By way of comparison, predicted indi-
vidual ticket demand when NOQUOTA
and DONATION are evaluated at one in-
creases significantly. When DONATION is
evaluated at one the predicted individ-
ual ticket demand is 4.42 versus 3.93 when
DONATION is evaluated at zero. The dif-
ference in predicted revenues is $11.75.
There are three important points that
can be drawn from this analysis. First, the
resident permit quota is estimated to re-
duce individual ticket demand and, hence,
revenues. Second, the average respondent
who indicated a willingness to donate is
predicted to purchase more tickets than
the average respondent who did not indi-
cate the same. Recall that Little, Berrens,
and Champ (2005) found, assuming a do-
nation value of zero and risk neutrality
that the expected participation value of
the MBR ranged from —$4 to —$19. The
presence of a small positive donation value
would help to ameliorate the negative ex-
pected participation values seen in that
study and would appear to partially, if not
fully, explain why individuals are choosing
to participate in the MBR. The third im-
pact of the quota is that the policy reduced
the predicted revenue differences between
the average respondent who indicated a
willingness to donate and the average re-
spondent who did not. The predicted reve-
nue difference under the quota was roughly
$5 and increased to $11.75 when the quota
was removed.

V. DISCUSSION AND CONCLUSIONS

The VCT will continue to be a closely
scrutinized experiment in public lands man-
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agement (GAO 2005). The idea that char-
ter forests can be created from a tabula rasa
perspective (e.g., see VCT 2004) and some-
how dropped whole cloth into the land-
scape is probably unduly naive. Successful
program implementation, including meet-
ing financial self sufficiency objectives, will
require the Trust to actively engage other
economic and political agents at a variety of
levels (e.g., competition with a wide mix of
public, private and tribal entities active in
providing big-game hunting, and negotiation
over institutional arrangements, etc.). It will
also require the Trust to formally develop an
economic and social science research pro-
gram. From an economics research perspec-
tive, the focus will not need to be so heavily
focused on estimating non-market values
(use and nonuse) for these public lands,
but rather on estimating demand for raffle
tickets or direct fee-based access, associated
price elasticity, and revenue generation.
Using data from an online SP-RP survey
of individuals who participated in the 2003
MBR, this research investigated raffle ticket
demand under alternative pricing scenar-
ios and institutional arrangements. The pri-
mary policy question pertained to the New
Mexico resident permit quota and its im-
pacts on MBR revenues. However, raffle
mechanisms also draw revenue-generating
capacity from the willingness of partici-
pants to donate to worthwhile causes. A se-
ries of predictions were calculated to assess
individual MBR ticket demand, donation
values, and program revenues both with
and without the quota. Fixed effects panel
models were used to estimate the demand
equations. Four models were estimated; two
did not differentiate between RP and SP pur-
chases. The differentiated models used an
indicator variable to control for RP obser-
vations. Results reveal some interesting
insights on which the VCT could draw on
for guidance. First, the $25 ticket price ap-
pears to fall in the “neighborhood” of the
revenue-optimizing price of $21.74. Consid-
ering inflation, there does not appear to be
a need to change the current ticket price.
Second, and most importantly, the estimated
models indicate that the resident permit
quota has had a detrimental effect on pro-
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gram revenues. The mature bull permit raf-
fle remains the critical revenue generator
at the site. Prior to 2004 program monies
were used to cross-subsidize other recrea-
tional pursuits on the preserve. The program
also had the added benefit of capturing rev-
enues, with a significant donation compo-
nent, from individuals who may not access
the preserve. Some would argue that the
Trust should wait to see if the resolutions
reached in the quota-related lawsuits lead
to the suspension of the New Mexico resi-
dent permit quota. Pursuing policy change
through legal channels is costly and time
consuming. Such action may not be in the
Trust’s interest given its essentially proba-
tionary status. Alternately, the Trust could
negotiate with the state for an exemption
from the resident permit quota, as well as a
reintroduction of selected permit auctions.
To be clear, the MBR, while the largest,
is not the only revenue-generating recrea-
tion program on the preserve. The Trust
can systematically design and implement
pricing and packaging strategies that will
maximize the revenue generating potential
of programs (hiking, biking, cross-country
skiing, wagon tours, etc.) that are not so
unencumbered by state regulations on a
fugitive resource. It will be incumbent on
the Trust to ensure that they do so in a
fashion that provides the public with rea-
sonable access opportunities. Combining
allocation mechanisms (e.g., lotteries, raf-
fles, and auctions), price discrimination,
two-part tariffs, product bundling, and cross-
subsidization can all be used to meet both
the financial self-sufficiency and access
requirements set forth in the VCPA. Imple-
menting adaptive management and devel-
oping programs that will achieve these goals
requires a substantial amount of economic
and socio-demographic information. As
the breadth of the VCNP recreation pro-
gram widens (e.g., recent introduction of a
fishing raffle) there will be further oppor-
tunities to conduct such analyses. Such steps
will also help the Trust to substantively re-
spond to prominent criticisms (GAO 2005)
that they have not actively pursued the
statutory goal of financial self sufficiency
embedded in the charter forest experiment.
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